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Foreword

Economic policy impacts are at the heart of Macroeconomic research. Two major examples of intensely
debated issues are the role of fiscal policy in countering business cycles and the intermediate variables
policy must target in order to promote economic growth.

But the Macroeconomic impacts of policy do not depend exclusively on what the policymaker
does. Those impacts depend also on Ziow policy is implemented and on w/ho implements it. The political
party to which the policymaker belongs, the credibility associated to the policy action being
implemented, or the political composition and strength of the future policymaker may crucially
influence the way economic agents react to policy or to the policymaker.

Such reactions determine, in turn, important financial- and real-market decisions. This thesis
explores three of them: the choice of the country to host an international capital investment, the entry
into export market, and the evolution of stock market investments.

The first chapter theoretically explores and empirically tests the channels through which
international capital flows react to economic policy and to governments political profile. A game
theoretical model is built, rationalizing the hypothesis that left-leaning cabinets implement higher
taxes and higher public expenditures and that minoritarian or coalition cabinets react less actively to
productivity shocks. The model predicts a negative reaction by capital flows to left-leaning cabinets and
an uncertain reaction to both minorities and coalitions. These and other model predictions and
features are tested on a set of 23 OECD democratic countries, in the period 1960-2008.

The second chapter performs a theoretical discussion on how the distinctive credibility and
irreversibility associated to the introduction of the Furo may have led to an extraordinary export-
market entry promotion. The real options approach is used to understand how exchange rate volatility
may induce firms to wait before entering the export market — entry hysteresis. The model developed
combines uncertainty around future exchange rates, sunk entry costs, entry decision preceding the
realization of the future exchange rates, and irreversibility of the entry decision.

The third chapter applies a analyzes stock market volatility behavior around cabinet

democratic elections. Three OECD countries are studied — Japan, U.K. and Germany — in the period



1960-2008. Potential volatility-regime changes are empirically identified using a regime-switching
ARCH model (SWARCH).

The first and third chapters use a pioneer dataset characterizing the political profile of the
democratic cabinets governing the countries studied. This dataset was built by the author, by gathering

research literature, institutional sources and political encyclopedia.






Capital, cabinets and taxes:
political and policy determinants of
financial flows

Ruaben Branco

Abstract:

International capital flows hold a notable economic relevance within OECD countries, showing clear
reactions to economic policy and to governments political profile. This study explores these impact
channels and tests them empirically. A game theoretical model is built, rationalizing the hypothesis
that (a) left-leaning cabinets implement higher taxes and higher public expenditures and that (b)
minoritarian or coalition cabinets react less actively to productivity shocks. The model predicts, thus, a
negative reaction by capital flows to left-leaning cabinets and an uncertain reaction to both minorities
and coalitions, depending on how efficient their inaction is — trade-off between productivity-boosting
and policy uncertainty/noise’. Model predictions are tested to on a set of 23 OECD democratic
countries, in the period 1960-2008. The hypothesis that left-leaning cabinets set higher taxes finds
empirical support. This policy divergence is more intense in the context of single-party cabinets,
suggesting that coalitions may be associated to fiscal policy inaction/blending. Consistently, equity
inflows react positively to single-party right cabinets. FDI net flows react negatively to majoritarian
cabinets and positively to budget deficits, signaling sensitivity to environment stability and fiscal
stimulus. Oppositely, equity inflows react positively to majoritarian cabinets (potentially more active
in countering negative GDP shocks) and negatively to budget deficits and public expenditure
(potentially anticipating higher taxes). The magnitude of the direct impacts of political profiles on
capital flows range from 0.3 to 4.7 GDP percentage points (0.5-2.5 standard deviations of the respective
sample flows). Reactions to fiscal policy are attenuated when /eft or right cabinets are in office.



1. Introduction

International capital flows hold a notable and increasing economic relevance throughout the world,
especially within OECD countries. These flows show clear reactions to economic policy, which, in turn,
is correlated with government’s political profile. This study aims at understanding how this impact
channel operates, testing the implied reactions by capital flows to cabinets political profiles.

Since the late 80's, both Foreign Direct Investment (FDI) and Portfolio Equity (equity) net
inflows show an increasing weight on each destination economy's GDP and on its domestic Gross Fixed
Capital Formation (GFCF). FDI grew from a weight of 1-2% (2-9%) on GDP (GFCF) in 1977, to
weights of 4-14% (15-75%) in 2010. In the same period, equity grew from weights of 0-0.1% on both
GDP and GFCF to weights of 0—15% and 0-91%, respectively (see Figures A1-A4, in Appendix). Figures
1—4 show that this growing relevance by international capital flows is distinctively more intense within
the ORCD".

These capital flows react to intense political events. An example took place in Italy, 1998 on
October 9, the Government headed by Romano Prodi collapsed after losing a confidence motion in
Parliament by one vote. Prime-minister Prodi called this motion after the Communist Refoundation
(CR) party had withdrawn its parliamentary support to the Government, due to disagreements over the
1999 Government budget. CR did not integrate the cabinet, but its support granted the cabinet a
parliamentary majority. After a failed and turmoil-generating attempt by Prodi to form a new cabinet,
a new Government was formed under Presidential invitation and Massimo D'Alema’s leadership,
gathering left-wing parties and a centrist party created a few months earlier. The early signs of
inexperience by the new Government were followed by additional sources of political unrest: a
continuing high level of party system instability — four new parties and one party merge —, the collapse
of a constitutional reform, a referendum against proportionality in electoral law, the passing of three
highly sensitive bills and the failure by a long-lasting parliamentary commission to reach highly

expected institutional reforms.

! Data from the World Bank, World Development Indicators. Gross fixed capital formation includes land improvements;
plant, machinery, and equipment purchases; and the construction of roads, railways, and the like, including schools, offices,
hospitals, private residential dwellings, and commercial and industrial buildings. See Table A1 in Appendix for definitions
of capital flows.
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Figure 1. FDI net inflows in % of GDP (p.p.)
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Figure 2. FDI net inflows in % of GFCF (p.p.)
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Figure 3. Equity net inflows in % of GDP (p.p.)
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Figure 4. Equity net inflows in % of GFCF (p.p.)
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Figure 5. FDI and equity net inflows, Italy (1,000M€)
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On the one hand, the fall of Prodi’s Government made Italy transition from its “second-longest-
serving government in the post World War 11 era” (Keesing's World News Archives) to more than three
and a half years with (two) caretaker cabinets; on the other hand, this fall ended a coalition
Government whose parliamentary majority was supported by an outside-cabinet agreement with the
('R, giving rise to an executive that proved capable of effectively ending the budget deadlock.”

Figure 5 shows very diverse performances by FDI and equity inflows after this political event:
FDI inflows grow 164% between 1998 and 1999, picking up to a positive trend terminated only in 2008,
with an average yearly growth of 35% equity inflows fall 131% between 1998 and 1999, starting a 5-year
period of consecutive net outflows.

As the episode above also suggests, fiscal policy may be source or consequence of dramatic
political events, (in)directly triggering capital flows reactions. Consider now the case of Greece, 2007:
on October 1, a new cabinet took office, headed by Prime-minister Karamanlis; in December, the IMF
acknowledges the need for further challenging fiscal consolidation on the Greek public budget, in
order to comply with the ongoing Furopean Commission’s excessive deficit procedure®; at the same
instance, IMF classifies the 2008 revenue target set by the new Government as ambitious, due to the
considerable efforts it required, expressing also concern that the quality of the 2008 expenditure
adjustment falls short; in IMF's view, the 2010 balanced-budget target would require further revenue
enhancing measures and determined efforts to better control primary current spending

Figure 6 shows Greek tax revenue, public expenditure and budget balance in GDP percentage
points. Greek fiscal policy in 2008 was characterized by tax revenue decrease (0.1 GDP p.p.), public
expenditure 7ncrease (3.0 GDP p.p.) and budget balance divergence with respect to the balanced-budget
target (decrease in 3.1 GDP p.p.). In May 2009, IMF explicitly states that “fiscal consolidation cannot
be postponed’, projecting a budget deficit widening and encouraging further deficit-reducing steps

“ . 9. . (o 1 “ . oo
without delay™. More specifically, the IMF recommends “a coherent multiyear fiscal plan to place

% Sources for political episodes described are Keesing's World News Archives (www.keesings.com) and the European Journal
of Political Research 36: 317-325, 1999.
% Such considerations were made public through the Preliminary Conclusions of the IMF Mission to the 2007 Article TV
Consultation; such consultations are made in the context of requests to use IMF resources, as part of discussions of staff
monitored  programs, and as part of other staff reviews of economic developments —  see
http:/awww.imf.org/external/mp/ms2007/121007a.htm for details on this particular report.
* Concluding Statement of the IME Mission to the 2009 Article IV Consultation.
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debt on a downward path” and “an annual adjustment of about 1.5 percent of GDP in permanent
measures beginning in 2010”. Confirming IMF's prospects, the year would end with an even larger
deficit widening of 5.8 GDP p.p. driven by new revenue decrease and expenditure increase.

In this context of anticipated contractionary fiscal policy, FDI inflows to Greece fall by 92%
between 2008 and 2010. As Figure 7 illustrates, this decrease is much more intense than the decrease
observed, in the same period, in the sum of FDI inflows to the OECD high-income countries’ (33%) or

to the subset of these countries that belong to the U (34%)°,

Figure 6. Taxes, Public Expense and Budget Balance, Greece, in % of GDP (p.p.)
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Notes: The net lending of the general government is the balancing item of the non-financial account for Government
sector and is equal to the difference between total revenue and total expenditure. A negative figure indicates a deficit.

Figure 7. FDI net inflows (1,000M€)
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* As defined by the World Bank (World Development Indicators).
% FDI inflows decrease more in 2008-2010 in Greece than in 2007-2010 in the OECD set (52%) or in the OECD-EU subset
(62%).
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Figure 8. Tax revenues, Public expenses, Budget balance and Public debt, in GDP percentage points,

compared with Partisan ideology (country-averages, 1960—2008)
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Source: Fiscal data from OECD Economic Outlook No. 86; political data collected by the author — see Section 3.1 for
references and details.

Notes:
All the variables are averaged country-wise, for the period 1960-2008.
frequency (into country-year observations) and, secondly, all the variables are averaged country-wise for the whole

Jarty is originally in daily frequency and each of the fiscal policy variables are originally in yearly frequency.
first the political variable is averaged to yearly

period, considering, for each plot, only the observations for which the respective political and fiscal variables are non-
missing. Due to its outlying status, Norway is omitted in the graph comparing Budget balance to ideological index.

But politics may impact capital flows also in times of relative political stability, if the
government's political profile determines the fiscal policy pursued. Figure 8 compares an index of
cabinet ideology — party — ranging from zero (lef?) to 1 (xight), to several fiscal policy variables — Tax
revenues, Public expense, Budget balance and Public debt — measured in GDP percentage points’. All
the variables are averaged for the period 1960—2008, for each of 23 ORCD countries®. The figure
suggests that countries with party closer (on average) to 1 — frequent right-leaning cabinets — hold
lower public revenue, lower public expenses and lower budget balance. Regarding the corporate tax
rate’ (measured in percentage points), a similar correlation is suggested — see Figure 9 (variables built

similarly to Figure 8).

 Fiscal data definitions may be found in Section 3.1 below.
¥ These countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, UK and USA.
[ . . . . .

asic co -entral and sub-central (statuto “OIPOors g ax rate giv / adjus -entral gover
? Basic combined central and sub-central (statutory) corporate income tax rate given by the adjusted central government
rate plus the sub-central rate (OECD Tax Database).
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Figure 10 repeats the exercise in Figure 9 restricting to the sub-sample of majoritarian single-
party cabinets. Within this sub-sample, a much clearer correlation appears, associating countries
where single-party cabinets are very frequently right-leaning to lower corporate tax rates.

Given all these interrelations between fiscal policy and cabinets political profile, ordinary
democratic politic/policy events, like elections or fiscal policy actions, may impact capital flows
differently, depending on the policymakers political profile. The heterogeneity amongst OECD
countries, both in terms of policy and politics, accentuates the relevance of the impact channels
discussed above. Figure 11 revisits the comparison between public expenses and the ideological index,
already presented in Figure 8, but now with a visual distinction between two sets of countries:
Kuropean (solid cirele) and Asia- Pacific (hollow square). Except for New Zealand, Asia- Pacific OECD
countries in the sample show more pronounced rightward ideological leaning and relatively low level

of public expenses.

Figure 9. Corporate tax rate (in percentage points) compared with Partisan ideology (country-averages,
1960-2008)
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Source: Fiscal data from OECD Tax Database; political data collected by the author — see Section 3.1 for
references and details.

Notes: Party is originally in daily frequency and corporate tax rate is originally in yearly frequency. All
the variables are averaged country-wise, for the period 1960-2008. First the political variables are averaged
to yearly frequency (into country-year observations) and, secondly, all the variables are averaged country-
wise for the whole period, considering only the observations for which the respective political and fiscal
variables are non-missing.
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Figure 10. Corporate tax rate (p.p.), compared with Partisan ideology (majoritarian single-party cabinets,
country-averages, 1960—2008)
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Source: Fiscal data from OECD Tax Database; political data collected by the author — see Section 3.1 for
references and details.

Notes: Majsingis originally in daily frequency and fiscal policy variable is originally in yearly frequency.
Majsing is a dummy variable signaling days with a majoritarian single-party cabinet in office. First the
political variable is averaged to yearly frequency (into country-year observations) and, secondly, is
averaged country-wise for the whole period, considering only the observations for which the political and
fiscal variables are non-missing. Countries with few observations are excluded.

Figure 11. Public expenses in GDP percentage points, compared with Partisan ideology (country-averages,

1960-2008)
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Source: Fiscal data from OECD Economic Outlook No. 86; political data collected by the author — see
Section 3.1 for references and details.

Notes: Party is originally in daily frequency and public expense is originally in yearly frequency. All the
rariables are averaged country-wise, for the period 1960-2008. First the political variable is averaged to
yearly frequency (into country-year observations) and, secondly, both variables are averaged country-wise
for the whole period, considering only the observations for which both variables are non-missing.
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Figure 12. Budget balance in GDP percentage points, compared with Coalition status (country-averages,
1960-2008)
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Source: Fiscal data from OECD Economie Outlook No. 86; political data collected by the author — see
Section 3.1 for references and details.

Notes: Party is originally in daily frequency and public expense is originally in yearly frequency. All the
rariables are averaged country-wise, for the period 1960-2008. First the political variable is averaged to
yearly frequency (into country-year observations) and, secondly, both variables are averaged country-wise
for the whole period, considering only the observations for which both variables are non-missing.

Figure 13. Majority status and Partisan ideology in Italy (yearly, 1960—2008)
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Notes: Each political variable is averaged to yearly frequency (into country-year
observations). Solid line follows chronological order.



Figure 12 presents the comparison between average public balance and average coalition status
for two sets of countries, visually distinguished: Nordic European countries' (solid circle) and South
European countries'' (hollow square). Nordic countries hold clearly higher budget balances (almost all
hold average surpluses), when compared to the average budget deficits by Southern countries; moreover,
Nordic countries tend to have higher frequency of coalition cabinets than Southern countries.

OECD countries present political heterogeneity not only cross-section — note that country
averages are widely spread along political axes in the plots above — but also over time, within each
country. Figure 13 shows the example of Italy.

The aim of this study is to discuss and test the hypothesis that these cross-country and over-time
shifts in political profiles generate reactions by capital flows and/or influence the way capital flows
react to fiscal policy changes.

(abinet's political profile may produce such impacts by inducing specific expectations about
future policy. Oatley (1999) presents empirical support to the partisan-driven differences in fiscal
deficits in the period 1970-1994. Under fixed exchange rates, leftist governments tend to produce higher
deficits and lower surpluses than rightist ones.

Such expectations may, in turn, give rise to non-intuitive reactions to fiscal policy. Following
the arguments in Bertola and Drazen (1993) and in Tavares (2004), contractionary policy may produce
expansionary effects, if it induces sufficiently strong expectations of future policy shifts in the opposite
direction. This way, decreases in permanent spending may induce decreases in the present discounted

ralue of expected taxes, increasing private wealth and leading to a boom. Conversely, increases in taxes
may lead to increases in output either because the path of taxes over time is smoothed or by solving
uncertainty over the future course of fiscal policy. Moreover, deficit cuts can raise household wealth
through a decrease in interest rates, by lowering the sovereign default risk. Therefore, either by solving
uncertainty or by leading to a boom, budget cuts and tax increases may attract private capital —
particularly in contexts of high public debt, in which private investors are particularly sensitive to

public finance solvability.

10 Norway, Denmark, Sweden and Finland.
1 Portugal, Spain, Ttaly and Greece.
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Section 2 develops a game theoretical model exploring (i) how the cabinet's political profile may
determine the economic policy pursued and (ii) how the expectations over economic policy associated to
each political profile may determine capital flows reactions to electoral results, even before fiscal
policy is implemented. The model rationalizes the hypothesis that (a) left-leaning cabinets implement
higher taxes and higher public expenditures, and that (b) cabinets with parliamentary minoritarian
support or composed by a coalition of parties react less actively to productivity shocks. Hypothesis (a)
produces a predicted negative reaction by capital flows to left-leaning cabinets. Hypothesis (b) produces
an uncertain reaction by capital flows to both majorities and coalitions. This hypothesis is in line with
the theoretical results in Spolaore (2004): in a spectrum of promptness of action, a “cabinet” system, in
which one agent autonomously chooses policy, produces more frequent and immediate action by
policymakers than a “checks-and-balances” system, in which a “leading” agent is submitted to others
veto power, or a “consensus  system, in which all agents involved must agree before policy is chosen.
Parliamentary minorities are associated to “checks-and-balances” and coalitions to “consensus’. The
impact of each of these political traits on capital flows depends on how efficient is the inaction they
produce: veto powers may hamper productivity-boosting measures and generate policy uncertainty, but
autonomous decision may lead to excessive policy “noise’.

Section 3 describes the empirical test to assumptions and predictions of the model, both around

elections and throughout political mandates. Results are presented and discussed.
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2. The model

2.1. Game structure

Consider a two stage game with two players: Cabinet and Investors. In the beginning of the first stage,
there is an inherited level of public debt Dy € [0, + ©0) and an initial capital stock level K, € (0, +)
in the economy.

The first event is the election of the Cabinet, corresponding to a movement by Nature. After the

election, Investors...

a) ... receive a signal 4 € (0,1) about the new Cabinet's ideological type a € (0,1), which in turn

identifies the ideological orientation of the recently elected Cabinet as illustrated in Figure 14.

Figure 14. Ideological type

Ideclogical right left
spectrium | A

[ N 1
a-type | | |
spectrium

0 7 (median) 1

. o . 9 o, . . . .
b) ... are informed on the new Cabinet's (true) composition type n € [1,2, ... [, which indicates the
number of political parties integrating the Cabinet"™ and on its (true) parliamentary type

p € {0,1}, where p = 0 if the Cabinet is minoritarian and p = 1 if the Cabinet is majoritarian.

The Cabinet knows exactly its true type.
Having received this information, Investors build a prior belief about the probability
distribution of the (unknown) true type & they assume a~I (é, o(n, p)) In this prior distribution /

. . . . A . . . . . . ?
expected value is the ideological signal  and the variance g () is a function of Cabinet's types n and p.

9 . . o e .
1 > 1 indicates a coalition Cabinet.

15



In particular, Z—Z > 0 and Z—Z < 0, meaning that the uncertainty about the true ideological type of the
Cabinet will be increasing in the number of agents (Cabinet parties and/or parliament) that need to be
involved in policy-definition negotiations. Afterwards, Investors decide the new level of capital stock
K; € (0, +00) they wish to hold in the domestic economy ( versus abroad) and the first stage ends.

In the beginning of the second stage, Nature determines the value of u € (1,+400), the
production function productivity level, according to p~P(i,,Vv), where P represents a probability
distribution such that E(u) = y, and Var(u) = v. After u is known, capital level K, € (0, +o0) is
determined; K, represents the capital stock Investors will hold in the domestic economy at the end of
the 2" stage (consisting on a reassessment of K;). With probability 0 < px <1, Nature allows
Investors to freely choose the level of K,; with probability (1 — p.), Nature sets K, = K; . After K, is
determined, the Cabinet’s true type a is revealed to Investors and the Cabinet chooses n € [0, +), the
strength of new economic policy measures to be taken in order to enhance p, as well as the values of two
fiscal policy instruments: the tax rate T € (0,1) — to be applied to the production output — and the
weight of public expenditure on production, g € (0,1)". Note that n = 0 is equivalent to not adopting
any new economic policy measure. Production function has the form Y, (K, n, 1) = (1 +n). u. (KZ)B,
where B € (0,1), but production is realized only after the Cabinet determines its policies. The fiscal
policy instruments are subject to an ex-anfe budget constraint 7Y, = Dy + g.Y,(K,, 0, tt,); collected
taxes must cover the inherited debt and the expenditure, without accounting for the impact of
unexpected productivity shocks nor for the impact economic policy (t, = p An = 0)". Finally,
production is realized, payoffs are assigned and the game ends.

Investors dislike fiscal policy uncertainty and economic policy volatility; their payoff consists

of (a) the net return on the capital placed abroad, (b) output of domestic production net of taxes, (¢) a

% (1 — pg) may be interpreted as a discount for the time during which the investment cannot be reversed/mobilized or,
alternatively/complementarily, as a short-term-immobile portion of K.

" In the context of the model, economic policy comprises non-fiscal measures intended to boost productivity, like, for
example, legislative action aiming at improving workstation organization, labor market dynamism, product market
competition, business creation easiness...

1% Note that, considering u, instead of p, the budget constraint allows for the maintenance/accumulation of debt in the
presence of negative productivity shocks, yielding public savings — or higher debt reduction, with re-parameterization — in
the context of positive productivity shocks. Moreover, the null value of 7 represents the assumption that the public budget is
defined before production takes place and without quantitative estimates of the potential impact from economic policy
measures. All these assumptions are compatible with a scenario of ex-ante budget planning, in the context of which the
budget constraint is assessed using production/productivity forecasts (U,) and abstracting from the impacts of (non-fiscal)
economic policy.
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disutility from the uncertainty linked to the signal a and (d) a disutility from the adoption of new
economic policy measures by the Cabinet. Assuming (¢) and (d) is proportional to the degree of

Investors exposure to the economy (measured by K,), Investors payoff is defined as follows:
R=71.(K—-K;) + (1 —1).Y,(Kz,n, 1) — o(n,p). K; — ng; Ky,

where A represents total capital owned by Investors, r € (0,1) the exogenous foreign capital (net)
return rate and & the volatility-driven marginal cost from new policy strength. Cabinet's payoff (or
utility) Whas the following form:

u

- ﬂ{(n,p):n>1Vp=0}(n; p) . [77 + (n - 1)772] — &N,

Ue

[(A+mp—pel?
ey (W) —— ——

b
W=ag--7—1q

where (n,p) is a vector in R?*, &y € RY represents the cost of having to negotiate new economic
policies within Cabinet or with the parliament and b € (1,400). The first two terms of W refer to
preferences with respect to fiscal policy instruments, with g yielding utility from its welfare
applications (especially appealing to left-leaning Cabinets) and T imposing disutility due to tax related
inefficiencies. The third term of W reflects the negative utility extracted from negative productivity
shocks'® to u, compared to its expected value — note that the marginal (dis)utility of u is decreasing in u
(stronger negative shocks bring higher marginal utility losses). The last term in W represents the costs
associated to the negotiations implied in economic policies adoption. These costs only appear in cases of
coalitions or minorities'” and are: (i) increasing in the strength of the policies assessed, given that
stronger policies shall impose higher costs on coalition partners or parties represented in Parliament
that do not agree on their direction, (ii) increasing in the number of parties in Cabinet — according to
Spolaore (2004), within-coalition-Cabinet negotiations follow the “consensus system mechanics,
therefore the increase in policy strength originates a “war of attrition” before policy is adopted (this

3

” . . . . . .
war represents an additional cost linked to coalitions and lasts longer for larger 7 — more costly

16 T1,p) (W) = 1, indicating p < .
1 L pyn>1vp=0y (M, p) = 1, indicatingn > 1 V p = 0.



. . . . 18 ees . . . .
measures — and larger 1 — more parties in Cabinet™) —, and (iii) decreasing in the magnitude of the

shock, given that, the bigger the shock, the easier it shall be to reach an agreement on the measures to

q
take'.
In summary, the game structure is the following.
Figure 15. Time structure of the game
Stage 1 e 4 nand p are revealed to the Investors
e a4 n and p are revealed to the Cabinet
® Investors choose the level of A
Stage ? ¢ Nature determines
e  With probability pg, Investors choose the
level of A, and, with probability (1 —
Pk), Nature sets A, - K
® aisrevealed to Investors
e (abinet chooses 11, T and g
e  Production Y, is realized
¢ Payoffs Rand Ware assigned
2.2. Equilibrium

3 ey . . . . . s . . . . .
Equilibrium is presented by backward induction. Cabinets optimization problem in stage 2 is as

follows:
b [(1+mu—p)? u
max W = ag — ~7% — ﬂ(l,ue) (.u) . - ﬂ{(n,p):n>1Vp=0}(n' p) . [77 + (n - 1)772] — &N
TGN 2 He He

D
st T.Y2(Kz,0,p4) = Do + 8. Yo (K3, 0,p,) © g =7 — m

Y (Ko, 1) = (1 +1). . (K,)P

8 In of Spolaore (2004), the probability of measure adoption until a given time £ in the “consensus system”, is decreasing in
b 0 el o ’

the cost of the measure and in the number of decision-makers.

9 T . oy 9 . . 9 v ( 9 . . . .

19 Note that this utility function replicates the results of the Spolaore (2004) framework, not its mechanics, given that is not

the aim of this model to analyze the intra-Cabinet or the Cabinet-parliament negation dynamics, but instead replicate their

output in terms of Cabinet preferences vis-a-vis economic policy choice.
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From the F.O.C. on 7 and g we get

aw 0 ., a a D,
—_— = ST =—= il ——
g b YZ(KZJOﬂ.u'e)

For the case of © = pu, A n = p = 1 (single-party-majority Cabinet without negative shock), W
is independent from 7, so there is no maximization with respect to this variable. If u >y, A (n >
1 vp = 0), the optimum occurs at 7 = 0. In the case of u < p, A n = p = 1 (single-party-majority
Cabinet with negative shock), we have:

ow u e

——=0e 2—[A+nu-—pl=0en=—-1

an He ¢ o
Note that the single-party-majority Cabinet will always act whenever a negative shock occurs,
irrespective of its size (u < o © ni > 0), fitting the Spolaore (2004) prediction of excessive action by

"0, Furthermore, this type of Cabinet will adjust completely to the shock: (1 +nHu =

“ . ke
cabinet systems
He-

fu<p, N (n>1Vvp=0),the F.O.C. with respect to n yields:

ow u 2
— =0 2—[A4+nu-p]-[1+2n-1n]—ey =0
an ue( MK — He ( n P
EN
. Hemu—
Te =0 (= Dey

. . oy . . . . . s o p EN .
Cabinets with coalition and/or minority in the parliament will act if and only if u < pu, — ) there is,
‘. . ) EN SUPE N - . e .
thus, an inaction band [,ue - ue), fitting the Spolaore (2004) prediction of greater shocks needed

. “ ” “ ” “ .
for consensus and checks-and-balances systems to act, compared to those demanded by cabinet

)

) . . 3 . ’ EN . .
systems™!, Although having the same ‘action threshold (,u < Ue — 5 e ne > 0), coalition-Cabinets
(regardless of p), will adopt less intense policies than single-party-minority Cabinets:

- -
He— U~ He— U
ut(n-1)ey U

Nelns1 = “Neln=1ap=0- This result fits Spolaore (2004) prediction of “action with

bY . e v . . .
* For p — p, very small, n* > 0 may be inefficient, concerning the costs imposed over the Investors.

9 . . . g . .

*! Note that, technically, we must have gy < 2. (i — 1), in order to have a non-empty action band for any type of cabinet.
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delay” by “consensus systems’, in the same ‘action band’ that triggers immediate action by the “checks-
and-balances” system™. Note also that % > ;.

Therefore, there is a theoretical correspondence in terms of reaction pattern vis-a-vis the
shocks, linking single-party-majority Cabinets to Spolaore (2004) “cabinet systems’, coalition Cabinets
to Spolaore (2004) “consensus systems and single-party-minority Cabinets to Spolaore (2004) “check-
and-balances systems .

As shown in Figure A5, in Appendix, evidence does not support that this action/inaction
argument applies to fiscal policy. Accordingly, the model channels this hypothesis through other
economic policy, measured through 7.

Proceeding with backward induction, Investors will, with probability pg, choose K, according

to:
(A —E[D. A+ ) upKl " —o(np) —n'e =1 &
1
a 1+7n* 16
oK, = (1__> (A +n")up
b/r+a(n,p)+n*e
Finally, in stage 1 and before the productivity level is known, investors choose &; according to*
(1= E[eD-E[A + 0.1k —oup,y) —Eln)e =1 &
1
' ( é) B-E[(L+ 07l |+-*
b/ r+a(n,p) + E[n*le
Equilibrium outcome determines the following predictions:
a) 6612 < 0,t € {1,2}; due to preference for high g and 7, left cabinets attract less capital,

leading to lower capital inflow or higher capital outflow between the beginning and the end
) 1

“the st — KO in particular if we assun — _ad"\ _BE[A+nIul 1B
of the stage 1(K; — Kj); in particular, if we assume K, = [(1 - )HG (n.p)+E[n*]£1] , the

election of a right (left) Cabinet will imply K; — K, > (<)0;

* Note that the intensity loss in the coalitions’ intervention may be interpreted as time discount for its delay.
* Rigorously, the left hand side of the (initial) F.O.C. should be multiplied by (1 — py); for the purpose of simplicity, this
term is ignored, given it doesn't impact the relevant analysis.
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b)

OK{ " . .- . . ‘e .
a—nt é 0,t € {1,2}; the effect of an additional party in cabinet or, more specifically, of

having a coalition instead a single-party Cabinet is unpredictable. Note that, given single-

party-majority Cabinets (n = p = 1) always adjust completely to negative shocks,
* e_S_N e e +oo
E[ +nul = [T (1+5E) pdP + [ eyp dP + [ u dP.
1% He™, He
Ifn=1Ap=0),
* ﬂe—STN l‘e_l‘—gTN He 400
E[(l + nclnzl/\pzo)ﬂ] = fl 1+ Y udP + f#e_S_N,UdP + f#e udp.
2

Forn > 1,

£
pe—n——7
u+(n—-1ey

_&N ©
E[(1+nilns)m] = [ (1 + )u dP + [ eypdP + [ p dP.
2

‘We can, therefore establish the relation

E[(1+n5)ul > E[(1 + nélnzirp=0)i] > EI(A + nélns1)ul,

. . . . * . . .
indicating that the numerator of K;~ is decreasing in n. But, on the other hand,

He_S_N He He_g_N'LL —U— EN
E[n;]zj 2’”“”_“dP+J ’”“”_“dp>j T 2gp=
1 U ﬂe_STN U 1 U

* E_S_N H'e_u_s_N *
E[nc|n=1,\p=0] > flﬂ 2 m dP = E[n¢|n>1],

. . . . o * . . . .
indicating that the denominator of K;  also decreases in n due to the reduction of policy-

oy . do . . . .
volatility cost. Given P > 0, the denominator increases in n due to the uncertainty cost,
) n )

aK* * . . . .
3 L In K,", the unpredictability is even greater, because,
n ) ,

confirming the unpredictability of
. EN .« . . .
for pu € (.Ue - T,He), Néln=1ap=0 = M¢ln>1 = 0. For each remaining value of p, the

. . . . * *
conclusions extracted for the numerator and denominator of K;~ may be extended to K, .

aaipt é 0,t € {1,2}; the inequalities exposed in (b) show that, from p =0 to p = 1, it is

. . . . . . . . *
impossible to predict the behavior of either the numerator or the denominator of K;  and

do

* . . . . . .

K,", because it crucially depends on the value of n. The only clear monotonicity is P > 0.
\ \ ) »

oK
ou

> 0; capital will be attracted/repelled by positive/negative productivity shocks.
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The unpredictability with respect to Investors reaction to n and p is due to the trade-off
between the impact of these types (i) on the uncertainty about the Cabinet's ideology — larger n repels
capital and larger p attracts it — and (ii) on the efficiency of the reaction to the productivity negative
shocks — single-party-majority Cabinets may react too frequently if, for u € (/,te - %N , ,ue), the positive
impact of 7 > 0 through p is more than compensated by the negative impact through &;; single-party-
minority Cabinets and coalition Cabinets may react too infrequently if, otherwise, the net impact of
n >0 is positive for p € (/,te - %V, ,ue); finally, single-party-minority Cabinets and, especially,
coalition cabinets may react with inefficiently low intensity if Z—s >0 for u € (1, Ue — %N) — the
particularly low intensity of reaction by coalition cabinets may be interpreted as “action with delay”
(the lack of intensity being attributed to time discount of delayed actions). In other words, single-party
and majoritarian cabinets are more prompt in adjusting productivity shocks and induce higher
certainty around expected policy, but, on the other hand, generate, in consequence, more policy mnoise”

and potential excessive-action inefficiencies.

2o
)



3. Empirical test

In order to test assumptions and predictions of the model, as well as broader interrelations between

politics, policy and capital flows, four distinct impact channels are assessed:

A) capital flows reaction to electoral outcomes — testing predictions (a)—(d) in Section 2.2;
B) capital flows reaction to the political profile of the cabinet in office, 1998-2008 — testing for
non-immediate reactions;

() impact of cabinet’s political profile on fiscal policy followed, 19982008 — testing the
Do

———, Section
Y2 (K2,0,pe)

. . . . . . o1 . a a
ideological impacts implied in equilibrium outcomes T*° = > and g* = P
2.2
. v ’ . o . o . . . o .
D) capital flows reaction to fiscal policy, both unconditionally and conditional on the political

profile of the cabinet in office, 1998—2008.

Note that assessments (B) and (D) outreach the limits of the model, exploring potential spill-overs of
its assumptions and predictions to the political mandate. The following sections detail the data used

and the methodology adopted.
3.1. Data

An innovative political dataset is built by the author, starting from Woldendorp et al (1998) and
extending the time span (to include the period from mid 90's to 2008), the set of countries covered (to
include Portugal, Spain, Greece and USA) and the set of variables (to include dates of elections). Other
references used in this empirical endeavour are the Political Data Yearbooks (1995-2009) — published
by the European Journal of Political Research® — the Keesings Contemporary Archives®, the
Comparative Political Data Set (CPDS), 1960-2006, and several institutional and research websites®".

. . I3 . . LN o .
The data in Woldendorp et al (1998) was in cabinet-wise format — each observation was a cabinet —

* See EJPR Vol. 48, no. 7-8 (2009), Vol. 47, no. 7-8 (2008) and Vol. 46, no. 7-8 (2007) for examples.

» www.keesings.com

% See Armingeon et al (2008).

¥ Examples are the US House of Representatives (Office of the Clerk), US Senate (archives), Parties and elections in
Europe (www.parties-and-elections.de), Zaraté's Political Collections.
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and is transformed into daily format, using the stock markets business days from Datastream,
aggregating it afterwards into yearly format, in order to match the capital flows data.

The political dataset covers the period 1960-2008 for 23 OECD democracies — Australia,
Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, UK
and USA —, characterizing, namely: cabinet party's/parties ideology, cabinet party composition,
cabinet parliamentary support, prime minister identification, cabinet duration, reason for cabinet
termination, day of new cabinet ‘office taking, election days. The underlying specific variables
characterize, in the daily format, the status quo or the transition occurred in each day, for each
country. With the yearly aggregation, many ways of transforming the data were pursued. In order to

perform the empirical test to the model, two types of political variables are used:

(i) state variables, reporting the ‘dominant political profile in office’ in each country/year,
measured through the number of days in office; these variables also characterize the
‘dominant’ cabinet with respect to ideology — left, center, right (e.g. right,,.- 0 if the
ideology most days ‘in office in a given countryiyear was not right-leaning)® -,
parliamentary support — majority/minority (e.g. majority,,q~ 1 if the cabinet support most
days ‘in office” in a given country/year was majoritarian, majority,, .~ 0 otherwise)® — and
(quantitative) party composition — coalition’single-party (e.g. coalition,,,,;~ 0 if the cabinet
composition most days ‘in office’ in a given country/year was single-party). Note that the
‘dominant profile need not have been possessed by the same cabinet, but by several distinct
cabinets sharing one or more characteristics™.

(ii) transition variables, reporting transitions occurred in years with election(s) and/or cabinet

change(s) due to other reasons’; these variables discriminate between transitions occurred

* In the case of the U.S.A., cabinet ideology fluctuates between cenfer, for Democrat administrations, and right, for
Republican administrations.

» In the case of the U.S.A., parliamentary support is classified through the composition of the Congress; in case of
divergence between the status of the two chambers, the composition of the House of Representatives is used.

% Although it is possible to ensure the dominance by one exact cabinet by selecting country/year observations with a
maximum of one change/election.

31 Several events may occur in each year; for the country/year pairs with more than one event, all transitions occurred are
reported.
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in an election day and those occurred in an ‘office taking’ day — named as change day from
now on —, even if the change was due to an election®™. They characterize cabinet transition
in terms of ideology (e.g. left-right,;. s, - 1 if there was one election in a given country/year
giving origin to a transition from a left leaning cabinet to a right leaning one),
parliamentary support (e.g. majority-nmajority.j...;,, - 1 if there was one election in a given
country/year giving origin to a transition from a majoritarian cabinet to a minoritarian
one) and (quantitative) party composition (e.g. ncoalition-coalition, 4 - 1 if there was a

coalition cabinet taking office from a single-party one, in a given country/year).

Ideological classification follows the criteria observed by the data sources mentioned above. The
CPDS, in particular, cites Schmidt and Beyer (1992) and Schmidt (1996) as source of the party

33 . .
. Left denotes social

ideological classification criteria producing the cabinet ideological labeling
democratic parties and political parties left of social democracy, right denotes liberal and conservative
parties and center denotes center parties, in particular Christian Democratic or Catholic parties.

Data on capital flows and controls — per capita real GDP growth and inflation rate — is

extracted from the World Development Indicators & Global Development Finance database (World

Bank Group). Capital flows used are:

G) FDI (net) inflows, flows of long-term-oriented investment in the domestic economy by
foreign investors, net of disinvestment (original source is the International Monetary
Fund, Balance of Payments (BoP) database, supplemented by data from the United
Nations Conference on Trade and Development and official national sources);

@Gi) FDI (net) outflows, flows of long-term-oriented investment in foreign economies by

domestic investors, net of disinvestment (original sources are the International Monetary

% Tn a country/year pair with one election and respective change, the same transition is reported by two variables — one
devoted to elections and other to changes. The distinction is particularly relevant, for instance, in the cases of changes not
due to elections and elections to which the respective change occurs in the following year.

# Other sources are mentioned in the CPDS and in Woldendorp et al (1998): Schmidt and Beyer (1992), Tsmayr (2003),
European Journal of Political Research, Neue Ziircher Zeitung, People in Power (http:/Avww.circa-
uk.demon.co.uk/pip.html) and the Parline database (http:/www.ipu.org/parline-e/parlinesearch.asp). Where all these
criteria couldn’t help, the authors assigned the classifications by themselves.
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Fund, International Financial Statistics and Balance of Payments databases, World Bank,
Global Development Finance, and World Bank and OECD GDP estimates);

@iii) DI net flows, which consist of FDI (net) inflows subtracted of FDI (net) outflows
(original source is the International Momnetary Fund, Balance of Payments Statistics
Yearbook and data files); positive (negative) sign denotes net capital enfry (exit) in the
domestic economy;

@(iv) Fquity net inflows, net inflows of investment in domestic equity securities other than those
recorded as FDI, by foreign investors (original sources are the International Monetary
Fund, Balance of Payments database, and World Bank, Global Development Finance);

(V) Capital account net flow; net balance of the Balance of Payments Capital and Financial
Account (original source is the International Monetary Fund, Balance of Payments
Statistics Yearbook and data files); positive (negative) sign represents net entry (exit) of

capital in the domestic economy.

All the capital flows series used are measured in percentage of domestic nominal GDP. Fiscal policy is

measured through the following variables:

() Corporate Tax Rate, in percentage points (OKCD Tax Database, Corporate and Capital
income taxes, basic (non-targeted) corporate income tax rates)™;

(ii) Public Expenses in percentage of domestic nominal GDP, in percentage points — expp in
regressions tables — (OECD Economic Outlook No. 86, December 2009);

(iii) Public Revenue in percentage of domestic nominal GDP, in percentage points — revp in
regressions tables — (OECD Economic Outlook No. 86, December 2009);

(iv) Public Budget Balance in percentage of domestic nominal GDP, in percentage points —
balp in regressions tables — (OECD Kconomic Outlook No. 86, December 2009); this
variable represents Government Net Lending and corresponds to the subtraction of Public
Iixpenses to Public Revenue (balp = revp — expp); positive (negative) sign denotes budget

surplus (deficit),

3 Data available at http:/Avww.oecd.orgtaxtaxpolicyanalysisoecdtaxdatabase. htm#C_ CorporateCaptial.
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(v) Public Gross Debt in percentage of domestic nominal GDP, in percentage points — debtp in

regressions tables — (OECD Economic Outlook No. 86, December 2009).

Control variables used are:

() Real per capita GDP growth, annual growth rate of the gross domestic product in constant
2000 US dollars, divided by midyear population (original source are the World Bank
national accounts data, and OKCD National Accounts data files);

(i) [Inflation rate, annual percentage change of the Consumer Price Index (original source is
the International Monetary Fund, International Financial Statistics and data files).

(iii) Unemployment rate, in percentage points, first difference — dunempp in regressions tables —
(OECD Economic Outlook No. 86, December 2009)

(iv) Short-term interest rate, in percentage points, first difference — dsinterestp in regressions
tables — (OECD Economic Outlook No. 86, December 2009)

(v) Productivity growth, in percentage points; annual percentage growth of real GDP per
employed person — dproductivityp in regressions tables — (OKCD Economic Outlook No. 86,
Dec. 2009)

(vi) Trade over domestic nominal GDP (Lexports+importsl/GDP), in percentage points — tradep
in regressions tables — (original source are the World Bank national accounts data, and
OECD National Accounts data files)

(vii) BoP Current Account Balance over domestic nominal GDP, in percentage points — curr-
acepin regressions tables — (OECD Kconomic Outlook No. 86, December 2009)

(viii) FExchange rate appreciationdepreciation, in percentage points; percentage growth of the
amount of local currency units per U.S. dollar; amount of dollars per Deutsche Mark, for
the USA — Furozone currencies were retrospectively converted to Furos for the entire
sample, using the adhesion conversion rates — (original source are the World Bank
national accounts data, and OECD National Accounts data files; Euro conversion rates

from the FKuropean Central Bank)
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See Table Al and Table A2, in Appendix, for specific description and summary statistics of

each variable used (respectively).

3.2. Methodology

This section details the methodology followed to test each of the impact channels exposed at the
beginning of Section 3. In all regressions, fixed and random effects are successively used. Time
dummies are included in all specifications, in order to filter trends over time and abnormal spikes

specific to some years — see Figure A8 in Appendix.

. > s .
A) Capital flows reaction to electoral outcomes

The sample is restricted to years with no election following a year with one election only. Mid-term
elections in the U.S.A. are not considered®, nor are elections involving incumbent or elected caretaker
36
cabinets™.

. . . . s oy . . . o o . .
Capital flows are regressed on the last period s transition variables, following the specification:

fit, = a+a;+ay, + By.(left-left);,, + Bic.(left - center);; + B (left -right);, +
+Bei- (center - left); . + Ber. (center -right);,, + Bry. (right - left);, +
+Byc. (right - center);,, + Brr. (right - right);, + Wpmm. (Maj - maj);,, +
+Wmn- (Maj - nmaj) ¢, + Wpm. (nmaj - maj);,, + vee. (coal - coal);;, + Vep. (coal - ncoal);,, +

+Upe. (ncoal - coal);e, + Ag. gir, + Ag-Tip, + i,

where: #; represents the election year and #, the following year; f; ;. represents a specific capital flow
(FDI, equity, or capital account) divided by nominal GDP, for country 7 in period #; a; and a;,

represent the country-effect and the time dummy, respectively; g; ., and ;. represent, respectively,

B U.S.A. mid-term elections aim at selecting part of the Congress members, but not the President or hisher cabinet.
Therefore, these elections may lead to changes in cabinets parliamentary support, but not in its ideology (center/iright) or in
’ v B ] )

the number of parties in cabinet (always one).

% Such cabinets are often not associated to specific ideologies or parties and may assume a technocratic stance, often with
the specific goal of overcoming economic or political crises. xamples of caretaker cabinets are those headed by Prime-

t=] B
minister Dini in Itlay, 1995-1996.
J)
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real per capita GDP growth and CPI inflation rate for country 7, in period £, and the remaining
variables stand for the political fransition dummies referring to the election(s) occurred in country i
in period ¢, Note that, from now on, indices denoting the type of event (election/change) the transitions
refer to will be dropped, given the analysis shall focus only on elections. Center-center, nmaj-nmaj and
ncoal-ncoal ave left out in the ‘complete specification’, in order to avoid replicating the constant term.
Capital flows are also regressed on the same period’s state variables (characterizing the elected

cabinet™), following the specification:
fit, =@t a;+ay, + . (left)r, + By (right) i, + Wy (Maj);p, + Ve (c0al)ir, +Ag. Git, + An-Tir, + €ir,,

where the political variables represent now the political stafe dummies characterizing the ‘dominant
political profile in country 7, in period £ "Mode indices will also be dropped from now on for these
variables. Center cabinets are left out, in order to avoid replicating the constant term.

A final alternative specification is implemented, using interactions of the political state
variables across the three political dimensions — ideology, parliamentary support and party
composition (e.g. left-nmaj-coal - 1 denotes that the cabinet most days in office was a left-leaning

minoritarian coalition). Such approach follows the specification:

fir, = ;i + Z [Bise- (A5 O, ] g9, An-Tip, + Eis
i€{leftright}
s€{maj nmaj}
c€{coalncoal}

where the political variables (i - s - ¢); represent the interacted state dummies — ideology, support and
composition — characterizing the ‘dominant’ political profile in country 7 period ti Center-maj-ncoal
and center- nimaj-ncoal are left out, in order to avoid replicating the constant term.

Note that, differently from the model, the impact of productivity shocks on flows is assessed
contemporaneously to the impact of political news. Both for transition and state variables, several ‘sub-

.o . s o . . . . .
specifications are attempted, containing only subsets of the explanatory political variables exposed.

3 Absence of elections in ¢ is imposed with the purpose of capturing the profile of the elected cabinet through the
dominant state political variables.
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Two distinet robustness tests are performed to all specifications above: (1) the additional control
variables described in Section 3.1 — unemployment, short-term interest, productivity growth, trade,
current account and exchange rate — are added to the specification; (2) years with 2 elections (or, more
precisely, the years following them) are included in the amalysis, political transition variables are
redefined in order to report the transition occurred between the beginning and the end of the electoral
yvear (instead of reporting each transition occurred in each election) and, for years with election(s)
occurring only in the period January—March, the capital flows, control variables and political state
variables used in the regressions respect to the electoral year, ¢; (instead of those from the subsequent

vear, £,
B) Capital flows' reaction to the political profile of the cabinet in office, 1998—2008

In order to capture clearer reactions, this analysis focus on the sample period during which
capital flows become distinctively more active within the OECD — see Figures 1-—4.
. . 2 . >
All years in 19982008 are considered and each years capital flows are regressed on the same

period’s political state variables, following the specification:
fir =a+a;+ay, + . (left) it + Br. (right); s + Wm. (Maj);; + ve. (coal);t+Ag. gip + An.Tir + €,

where the political variables represent the political state dummies characterizing the ‘dominant
political profile in country 7 in period £ Center cabinets are left out, in order to avoid replicating the
constant term.
Capital flows are also regressed on the interactions of the political state variables across the
three political dimensions, using the specification:
fie =a;+ Z [Bisc- (s ie| +Ag. gix + An-Trie + €5,
ie{leftright}

se{majnmaj}
ce{coal,ncoal}

% In the sample used, there are 328 years with at least one election; in 3 of those years, 2 elections occurred (in the same
year). With the redefinition of the political transition variables, years with two elections hold only one transition per
political dimension (ideology, parliamentary support and party composition) — the one resulting from the direct comparison
of the cabinets in office in the beginning and in the end of the year. Using the original definition for the transition
variables, each of these years would have several transitions reported in each political dimension — see the maximum value
of righ-rightin Table A2 (Appendix) for an example.
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where the political variables (i - s - ¢);, represent the interacted state dummies — on ideology, support
and composition — characterizing the ‘dominant’ political profile in country i, period £ Center-maj-
ncoal and center-nmaj-ncoal are left out, in order to avoid replicating the constant term.

Similarly to (A), ‘sub-specifications’ containing subsets of political regressors are run, and the
additional control variables described in Section 3.1 — unemployment, short-term interest, productivity

growth, trade, current account and exchange rate — are added to each specification.
. . s . . o o . o
() Impact of cabinets political profile on fiscal policy followed, 1998—2008

In order to ensure comparability and consistency, this analysis focus on the same period as (B),
testing the existence of distinct fiscal policy patterns associated to specific political traits; the

specification used is:
Dir =a+a; +a, + . (left) ;¢ + Br. (right); ¢ + wm- (Maj); ¢ + ve. (coal); e+ gir + An-Tir + it
and

Pit = a; + E [Bisc- i+ 5+ ie] +2g- Gie + A i + €0
ie{leftright}
se{majnmaj}
ce{coalncoal}
where p;, represents a specific fiscal policy measure (corporate tax rate, public expenses, public
. 39 . .. . .
revenue, or public budget balance™), for country 7, in period & Center, center-maj-ncoal and center-

nmayj-ncoal cabinets are left out, in order to avoid replicating the constant term. Similarly to (A) and

¢ .o . s .« . . . . .
(B), sub-specifications containing subsets of political regressors are run.

39 . . P
¥ Public debt is not assessed at this instance.
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. > s . ae . o . .« . ..
D) Capital flows reaction to fiscal policy, both unconditionally and conditional on the political

profile of the cabinet in office, 1998—2008

This represents an indirect potential impact channel: the political profile of the cabinet in
office may influence the way capital flows react to its fiscal policy, by inducing expectations over

future policy. This hypothesis is tested through the specifications:
fir=a+a+a,+5.9;¢ + A1 +
+ Z [ﬁp' Dit + Bpi- (0 X left) iy + Bpr- (0 X Tight) ;¢ + Wy (0 X Maj); ¢ + Vpe. (p X coal)i,t] + &)

pe{ctax,exp,rev,debt}

and
fir = a+a; +ag, + Bra-balis + Pyau- (bal X left);; + Boair- (bal X right);, +
+Wpaim- (bal X maj);; + Vpqic- (bal X coal);e+2g. i + A T + €.

Budget balance is isolated in a distincet specification, in order to avoid the multi-colinearity with
revenues and expenses. Cenfer cabinets are left out, in order to avoid replicating the fiscal policy
measure. For both regressions above, ‘sub-specifications’ are run, restricting the set of regressions only
to the fiscal policy measure(s) isolated from political variables and, additionally, in the case of the first
specification, addressing one fiscal policy at a time (either isolated or interacted with the political

variables).

3.3. Results

This section presents and discusses the results from the empirical test to impact channels (A)—(D),
focusing on the results attained using fixed effects (FE), given that this technique always produces
consistent estimators, even when not the most efficient. Moreover, the use of fixed effects implies the
possibility of arbitrary correlation between the unobserved country-specific effects and the observed

.. . 3 . . . . ’ e
political/control variables. Such hypothesis seems plausible, given the homogeneous cabinets political
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profile in some countries'’, and implies, namely, that the country-specific constant term (representing
a 1960-2005 country-specitic average capital flow) may be correlated with the country-specific 1960-
2008 profile in terms of growth, inflation, politics, fiscal policy... This would mean that investors take
into account a country’s macroeconomic/political track record or structural profile, when considering
investing in its economy.

Only the significant results holding under the robustness tests detailed in Section 3.2 and under
error clustering'! are reported, highlighted and discussed. In case a given coefficient assumes different
(rounded) values across regressions and unless otherwise stated, the coefficient from the most complete

specification is used for discussion.

. > ? .
A) Capital flows reaction to electoral outcomes.

Tables 14 report the significant and robust results from this empirical test. Tables A5—A8 (Appendix)
report the results of those same specifications, under the robustness test (2) described in Section 3.2.A. —
redefining political transitions and considering contemporaneous flows for elections held in January—
March. Only FDI and equity flows show significant and robust reaction to some electoral outcomes.
Table 1 shows that FDI flows react negatively to elections from which majority cabinets are
formed: net flows are lower in about 1.5 GDP percentage points (p.p.), when compared to years after
elections of minoritarian cabinets. Table 2 shows that this impact originates exclusively from elections
in which the cabinet majoritarian status is maintained”. The renewal of the majoritarian status is
associated with lower FDI net flows in 1.8 GDP (p.p.), when compared to any other electoral result —
an impact representing more than 50% of the standard deviation of FDI net flows in years after
143

elections™.

Regarding prediction (¢) in the end of Section 2.2, this performance by FDI implies the
Kt

pPo=1

negative derivative < 0, where py denotes the majoritarian status of the incumbent cabinet

* Note that some countries are very close to the political axes  extremes in Figures 8—12, indicating very homogeneous
political profiles. A clear example is Canada, for which right - 1 in all years in sample.

1 Variance estimation technique preventing the hypothesis of error correlation within sub-sample groups (“clusters”. In
this study, countries are considered the potential clusters.

 Note that this does not imply the maintenance of the exactsame cabinet.

* See Table A3 (Appendix), summary statistics excluding Luxembourg, for non-election years following years with
clection(s).
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before the election. Such evidence supports that, after exposure to a majoritarian government,
inefficiently excessive action by this type of cabinets dominates over the higher certainty around their
expected ideology.

Table 3 reveals that, contrary to DI, equity inflows react positively to the election of
majoritarian cabinets (regardless of incumbents type), in 0.9 GDP p.p. — about 50% of these flows

standard deviation in years after elections*.

Kt
dp
behaviour by FDI and equity flows is consistent with their distinct purposes: contrary to equity, FDI

Regarding the same model prediction, this evidence supports > 0. Such an opposite
has a long-term lasting management interest in an enterprise located at the destination economy*,
being, thus, more sensitive to context volatility — harmful to business stability — implied in excessive
action by the cabinet; more focused in the short-term and more indifferent to business environment,
equity flows react positively to more active cabinets, more committed to neutralize shocks to
productivity — and, thus, to stock returns.

On the other hand, Table 4 shows that equity flows react negatively to electoral transitions from
right to center cabinets, partially supporting the negative derivative in model prediction (a), Section

0K; .. . . . .
29 —t < 0. This impact reaches a magnitude of 4.7 GDP p.p., equivalent to more than
0a lgy=0 r4e(0,aM)

. . . . . . . . 16
2.5 standard deviations of equity inflows in years after elections™.

# See Table A3 (Appendix), summary statistics excluding Luxembourg, Belgium and Ireland, for non-election years
following years with election(s).

¥ See Section 3.1 and Table A1 (Appendix) for definitions.

5 See Table A3 (Appendix), summary statistics excluding Luxembourg, Belgium and Ireland, for non-election years
following years with election(s).
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Table 1. FDI net flows after elections and political profile variables characterizing the elected
cabinet

Dependent variable: FDI net flows, in percentage of GDP (percentage points), in years without any
election, following a year with election(s)

@M ©)) C)) €)) @) ()
Independent FE, maj, FE, maj, FLE, coal, FE, coal, FE, all FE, all
variables excel. Lux excl. Lux  excl. Lux  exel. Lux exel. Lux exel. Lux
real per capita GDP 0.025 0.416 0.026 0.401 0.073 0.373
growth (0.238) (0.461) (0.241) (0.456) (0.235) (0.454)
inflation (CPI) 0.013 0.205 0.013 0.211 0.004 0.164
(0.098) (0.163) (0.100) (0.164) (0.098) (0.159)
dunempp 0.053 0.037 -0.042
(0.587) (0.589) (0.584)
dsinterestp -0.394* -0.400* -0.398*
0.213) (0.216) 0.214)
dproductivityp -0.232 -0.227 -0.201
(0.396) (0.396) (0.393)
tradep 0.054 0.053 0.055
(0.036) (0.036) 0.037)
curr-acep -0.405** -0.407** -0.393**
(0.176) 0.177) (0.170)
dexchangep 0.155 0.156 0.154*
0.097) 0.097) (0.093)
Teft L9377 1265
(1.958) (1.288)
right -2.442 -1.692
(2.149) (1.275)
‘majority LA L5651 SLAS2RY L4790 C1498F -1519F
(0.706) (0.853) (0.741) (0.860) (0.766) (0.889)
coalition 0.025 -0.346 0.034 -0.366
(0.676) (0.770) (0.903) (0.951)
Constant 0473 6258 <0486 L7 4629 0.353

2.271) (4.043) (2.246) (G320 G183 (3.844)

Observations 199 182 199 182 199 182
R-squared 0.094 0.320 0.094 0.320 0.128 0.335
Number of countries 29 22 29 22 22 22

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. ***
Significant at 1% level. All political variables refer to the cabinet’s political profile most frequent in
the year of the capital flow. Control variables always refer to the year of the capital flow. All
regressions performed using fixed effects and robust variance estimates. Center left out to avoid
multi-colinearity with constant. All controls are measured in percentage points. Luxembourg
excluded due to outlying status — see Table A2 (Appendix). All the significant coefficients shaded
are robust to error clustering by countries.



Table 2. FDI net flows after elections and political transition variables reflecting electoral outcome from each election

Dependent variable: FDI net flows, in percentage of GDP (percentage points), in years without any election, following a
year with election(s)

Independent @) @) 6)) (€©))
variables FE, str&comp, excl. Lux  FE, str&ecomp, excl. Lux FE, all, excl. Lux  FE, all, excl. Lux
real per capita GDP 0.047 0.322 0.126 0.381
growth (0.240) (0.436) (0.249) 0.474)
inflation (CPI) -0.003 0.2:34 -0.029 0.120
(0.106) (0.163) (0.115) (0.180)
dunempp -0.295 -0.186
(0.632) (0.634)
dsinterestp -0.528** -0.587**
0.257) (0.265)
dproductivityp -0.094 -0.127
(0.416) (0.416)
tradep 0.059 0.067*
(0.036) (0.038)
curr-acep -0.426** 0. 442 %*
(0.176) 0.152)
dexchangep 0.176* 0.165*
____________________________________________________________ OO0 0
left-left -0.980 -1.210
(1.429) (1.571)
left-center -1.120 0.061
(2.023) (1.844)
left-right -1.837 -1.923
(1.411) (2.082)
center-left -0.931 -0.251
(1.714) (2.195)
center-right -0.684 1743
(2.250) (1.548)
right-left -1.689 -0.286
(1.611) (1.801)
right-center 4.730 5.101*
(3.680) (2.580)
right-right -1.487 -1.188
___________________________________________________________________________________ (430 )
maj-maj -1.961** -1.702* -1.904** -1.846*
(0.798) 0.917) (0.878) (0.943)
maj-nmaj -0.624 0.022 -0.939 -0.947
(0.814) (1.327) (1.020) (1.308)
nmaj-maj -0.676 0.392 -0.837 -0.484
(0.870) 0.978) (1.049) 0.978)
coal-coal 0.031 -1.009 -0.496 -1.946
(0.871) (1.078) (1.210) (1.448)
coal-ncoal -0.605 -1.281 -0.517 -2.183
(1.154) (1.502) (1.227) (1.774)
ncoal-coal -0.124 0.207 0.053 -0.212
R ¢ 27> SN oy (2060 a2y
Constant -0.660 -4.190 2.660 -6.621
R .. ) MR GOy G439 @39
Observations 199 182 199 182
R-squared 0.100 0.351 0.198 0.429
Number of countries 22 22 22 22

=

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. *** Significant at 1%
level. All political variables refer to each election-driven transition occurred in the election of the year (t—1) preceding
the year of the capital flow (t). Control variables always refer to the year of the capital flow. All regressions performed
using fixed effects and robust variance estimates. Center-center, nmaj-nmaj and ncoal-ncoal left out to avoid multi-
colinearity with constant. All controls are measured in percentage points. Luxembourg excluded due to outlying status —
see Table A2 (Appendix). All the significant coefficients shaded are robust to error clustering by countries.
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Table 3. Equity inflows after elections and political variables characterizing the elected cabinet

Dependent variable: Equity inflows, in percentage of GDP (percentage points), in years without
any election, following a year with election(s)

)] ©)) C)) €] ) (6)
FE, maj, FE, maj, FL, coal, FE, coal, FL, all FEL, all
Independent excl. Lux, excl. Lux, excl. Lux, exel. Lux, excl. Lux, excl. Lux,
variables Bel & Ire Bel&Ire Bel&lre Bel&lIre Bel&lre Bel & lIre
real per capita 0.073 0.154 0.080 0.182 0.065 0.172
GDP growth (0.091) (0.201) (0.087) (0.206) (0.085) (0.215)
inflation (CPI) 0.029 -0.062 0.028 -0.069 0.030 -0.061
(0.036) (0.065) (0.037) (0.066) 0.037) (0.064)
dunempp 0.321 0.357 0.347
(0.321) (0.334) (0.346)
dsinterestp 0.113 0.119 0.123
0.072) 0.074) 0.075)
dproductivityp -0.109 -0.125 -0.127
0.172) 0177 (0.182)
tradep -0.034 -0.030 -0.034
(0.032) (0.032) (0.035)
curr-acep 0.143** 0.141* 0.139*
0.072) 0.072) 0.072)
dexchangep -0.053 -0.055* -0.054*
(0.032) (0.032) (0.031)
Teft 0567 0.043
(0.880) (0.729)
right 0.759 0.390
(0.841) 0.617)
Sajortty ORI L0 0RO o o
(0.366) 0.432) (0.359) (0.418) (0.349) (0.406)
coalition 0.193 0.517 0.155 0.349
(0.365) 0.447) (0.481) (0.564)
“‘Constant 1443 20046 L1130 20029 1313 20.097
(0.892) (1.896) (0.748) (1.887) (1.355) (2.218)
‘Observations 19 167 1y 167 1y 167
R-squared 0.256 0.372 0.257 0.377 0.268 0.382
N. of countries 20 20 20 20 20 20

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level.
#xk Significant at 1% level. All political variables refer to the cabinet's political profile most
frequent in the year of the capital flow. Control variables always refer to the year of the capital
flow. All regressions performed using fixed effects and robust variance estimates. Center left out to
avoid multi-colinearity with constant. All controls are measured in percentage points.
Luxembourg, Belgium and Ireland excluded due to outlying status — see Figure A6 (Appendix).
All the significant coefficients shaded are robust to error clustering by countries.



Table 4. Equity inflows after elections and political transition variables reflecting electoral outcome from each election

Dependent variable: Equity inflows, in percentage of GDP (percentage points), in years without any election, following a
year with election(s)

Independent (D) FE, ideol, excl.Lux, () FE, ideol, excl. (3) FE, all, excl. 4) FE, all, excl. Lux,
variables Bel & Ire Lux, Bel & Ire Lux, Bel & Ire Bel & Ire
real per capita GDP 0.048 0.116 0.068 0.149
growth 0.097) 0.211) (0.096) 0.227)
inflation (CPI) 0.037 0.015 0.041 0.009
(0.039) 0.078) (0.041) 0.077)
dunempp 0.113 0.247
(0.318) 0.337)
dsinterestp 0.181** 0.199**
(0.082) (0.096)
dproductivityp -0.026 -0.041
0.177) (0.187)
tradep -0.054* -0.058*
(0.030) 0.034)
curr-acep 0.160** 0.163**
(0.066) (0.063)
dexchangep -0.042 -0.049*
O e
left-left -1.144 -1.453 -0.626 -0.798
0.841) (0.938) (0.835) (1.023)
left-center -1.143 -1.251 -0.669 -0.670
(L172) (1.110) (1.118) (1.215)
left-right 0.182 0.527 0.592 1.057
0.801) (0.932) (0.811) (1.104)
center-left -0.372 -0.535 -0.332 -0.275
(0.879) (1.424) (1.035) (1.544)
center-right -1.069 -2.083** -1.297 -2.347F*
0.961) (1.015) (1.008) (0.981)
right-left -0.463 -0.897 -0.243 -0.641
(0.915) (0.990) (0.895) 0.974)
right-center -4.013** -4.510%* -4.220%* -4.673%*+*
(1.917) (1.859) (1.914) (1.740)
right-right -0.943 -1.076 -0.900 -0.892
_________________________________ OS5 96 s e
maj-maj 0.978** 1.169*
0.491) 0.597)
maj-nmaj 1.059 L177
(0.658) (0.800)
nmaj-maj 0.770 0.638
0.472) 0.514)
coal-coal 0.773 1.000
(0.564) (0.699)
coal-ncoal 0.280 0.678
(0.702) (0.956)
ncoal-coal 0.055 0.171
T (%) R (11.:2 0 N
Constant 1.232 1.403 0.223 4.062
_________________________________ CLOGD) L) (05 @)
Observations 179 167 179 167
R-squared 0.378 0.502 0.411 0.546
Number of countries 20 20 20 20

=

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. *** Significant at 1% level.
All political variables refer to each election-driven transition occurred in the election of the year (t—1) preceding the year of
the capital flow (t). Control variables always refer to the year of the capital flow. All regressions performed using fixed
effects and robust variance estimates. Center-center, nmaj-nmaj and ncoal-ncoal left out to avoid multi-colinearity with
constant. All controls are measured in percentage points. Luxembourg, Belgium and Ireland excluded due to outlying status
—see Figure A6 (Appendix). All the significant coefficients shaded are robust to error clustering by countries.
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B) Capital flows reaction to the political profile of the cabinet in office, 1998—2008.

This empirical test searches for non-immediate reactions by capital flows to the political profile of
elected cabinets. More specifically, it tests the existence of capital reactions during cabinets’ mandates.
The same model hypotheses and predictions hold, except now they are assumed to apply on a
continuous fashion, instead of around a discrete event. Only equity and capital account net balance
show significant and robust reactions to some cabinet profiles; Tables 5—7 report the results.

Table 5 shows that equity inflows react positively to right-leaning cabinets; during these
cabinets mandates, equity inflows are higher in 1.4 GDP p.p., when compared to any other cabinet's
mandates. Table 7 shows that the only robust source of this impact are single-party right-leaning
majoritarian cabinets, which are associated to higher equity flows in 1.6 GDP p.p. — impact equivalent
to about 65% of the equity flows standard deviation during the decade under analysis®.

This evidence supports model prediction (a) in Section 2.2, conditional on a context of low

uncertainty around cabinet ideology and minimum negotiation costs preventing the cabinet from

*

reacting to productivity shocks: < 0. The preference for cabinets (hypothetically)

dlp=1An=1
associated to lower taxes is, thus, expressed only in the context of low barriers to action and less
uncertainty around the link between ideology and fiscal policy pursued.
Capital account net flows show a positive reaction to coalition cabinets in 0.3 GDP p.p. — Table
6 — specifically associated to right-leaning minoritarian coalitions (0.Y GDP p.p.), left-leaning
minoritarian coalitions (0.6 GDP p.p.) and left-leaning majoritarian coalitions (0.5 GDP p.p.) — Table
7. These impacts compare with a standard deviation of 0.7 GDP p.p. by capital account net flows in

1998—2008",

Such performance by the capital account partially supports a positive derivative in model

0K{

prediction (b)) —&

1 by =
_ )

suggests also. — (
55 ap

> 0, for some & = 0. The order of preference within coalitions
4e(0,aM+&)vp=0

6Kt)
P <0.

17 See Table A3 (Appendix), summary statistics excluding Luxembourg, Belgium and Treland, for all years in 1998-2008. In
this paragraph, the regressions coefficients chosen for discussion are those from the less complete regressions, due to the
lack of significance by the potential additional regressors.

48 See Table A3 (Appendix), summary statistics excluding Luxembourg, for all years in 1998—2008. In this paragraph, the
regressions coefficients chosen for discussion are those from the less complete regressions, due to the lack of significance by
the potential additional regressors.
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Table 5. Equity inflows and political profile variables characterizing the cabinet most days in

office, 19982008

Dependent variable: Equity inflows, in percentage of GDP (percentage points), yearly

Q) ©)) ) €] ) (6)
FE, right, FL, right, FL, ideol, FE, ideol, FL, all, FL, all,
Independent excl. Lux, excl. Lux, excl. Lux, excl. Lux, excl. Lux, excl. Lux,
variables Bel & Ire Bel &Ire Bel &Ire Bel & Ire Bel & Ire  Bel & Ire
real per capita 0.098 0.256 0.112 0.234 0.133 0.276
GDP growth (0.134) (0.314) (0.133) 0.313) (0.129) 0.317)
inflation (CPI) -0.310 -0.199 -0.274 -0.171 -0.277 -0.116
(0.405) (0.334) (0.399) (0.332) (0.401) (0.336)
dunempp 0.213 0.158 0.160
(0.459) (0.458) (0.469)
dsinterestp -0.032 -0.023 -0.138
(0.184) (0.183) (0.198)
dproductivityp -0.093 -0.077 -0.027
(0.330) (0.326) 0.337)
tradep -0.024 -0.019 -0.030
(0.042) 0.042) (0.044)
curr-acep 0.011 0.003 -0.004
(0.104) (0.105) 0.107)
dexchangep -0.027 -0.031 -0.038
(0.028) (0.029 (0.029)
Teft 068 0.615 0918 0.852
(0.813) (0.857) (0.845) (0.890)
right 1.402%** 1. 431*** 1.805** 1.827** 1.717* 1.668*
(0.448) (0.465) (0.852) (0.891) (0.873) 0.912)
‘majority 0.560 0.909%
(0.426) (0.546)
coalition 0.927 0.858
(0.706) (0.735)
‘Constant L218 4300 0774 3415 -0.198 3.045
(0.803) (3.259) (0.965) (3.364) (1.033) (3.442)
Observations 214 214 a4 214 A4 24
R-squared 0.178 0.187 0.181 0.189 0.192 0.206

Number of
countries 20 20 20 20 20 20

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5%
level. *** Significant at 1% level. All political variables refer to the cabinet's political profile
most frequent in the year of the capital flow. Control variables always refer to the year of the
capital flow. All regressions performed using fixed effects and robust variance estimates.
Center left out to avoid multi-colinearity with constant. All controls are measured in
percentage points. Luxembourg, Belgium and Ireland excluded due to outlying status — see
Figure A6 (Appendix). All the significant coefficients shaded are robust to error clustering by
countries.
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Table 6. Capital account net flows and political profile variables characterizing
the cabinet most days in office, 1998-2008

Dependent variable: Capital account net flows, in percentage of GDP (percentage

points), yearly

@™ (D C)) €))
Independent FE, coal, FE, coal, FE, all, excl. FEL, all, excl.
variables excl. Lux excl. Lux Lux Lux
real per capita 0.048** 0.025 0.046™* 0.021
GDP growth (0.023) (0.039) (0.022) (0.039)
inflation (CPI) -0.002 -0.000 -0.002 -0.004
(0.028) (0.033) (0.028) (0.033)
dunempp -0.076 -0.074
(0.053) (0.055)
dsinterestp -0.039 -0.028
(0.029) (0.032)
dproductivityp -0.003 -0.004
0.033) (0.034)
tradep 0.003 0.004
(0.004) (0.004)
curr-acep -0.002 -0.002
(0.009) (0.009)
dexchangep 0.001 0.002
(0.003) (0.003)
Teft e 0.051
(0.093) (0.096)
right 0.041 0.039
(0.082) (0.083)
‘majority 0100 -0.094
(0.067) 0.072)
coalition 0.253%** 0.232%* (0.293%** 0.275%**
(0.086) (0.090) (0.094) (0.100)
Constant 0022 20375 0034  -0.350
(0.140) (0.386) (0.154) (0.330)
“Observations 25 W5 25 25
R-squared 0.099 0.119 0.104 0.124
N. of countries 22 22 22 22
Notes. Robust standard errors in parenthesis. * Significant at 10% level **

Significant at 5% level. *** Significant at 1% level. All political variables refer to
. s .. o . . . . -

the cabinets political profile most frequent in the year of the capital flow.
Control variables always refer to the year of the capital flow. All regressions
performed using fixed effects and robust variance estimates. Center left out to
avoid multi-colinearity with constant. All controls are measured in percentage
points. Luxembourg excluded due to outlying status — see Figure A7 (Appendix).
All the significant coefficients shaded are robust to error clustering by countries.
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Table 7. Capital flows and political profile variables characterizing the cabinet most days in office, ideology-strength-
composition interactions, 1998-2008

Dependent variable, in percentage of GDP (percentage points), yearly

Equity inflows Capital account net flows
(D) FLE, excl. Lux,  (2) FE, excl. Lux, Bel 3) FL, excl. @) FE, excl.
Independent variables Bel & Ire & Ire Lux Lux
real per capita GDP 0.118 0.249 0.032 0.011
growth 0.134) (0.318) (0.021) (0.040)
inflation (CPI) -0.273 -0.141 -0.005 -0.001
(0.423) (0.349) (0.027) (0.034)
dunempp 0.136 -0.071
(0.492) 0.057)
dsinterestp -0.092 -0.022
(0.202) (0.034)
dproductivityp -0.032 0.002
(0.348) (0.035)
tradep -0.031 0.001
(0.049) (0.005)
curr-acep -0.012 0.001
(0.125) (0.010)
dexchangep -0.036 0.000
(0.033) (0.003)
Jeftmaj-coll L4 2158 0466%* 0411%
(1.355) (1.671) (0.191) (0.210)
left-maj-sing 1.107 1.804 0.059 0.028
(1.241) (1.541) 0.213) (0.235)
left-min-coal 1.743 2.110 0.601*** 0.556**
(1.240) (1.782) (0.194) (0.214)
left-min-sing 0.131 0.643 0.190 0.170
(1.020) 1.514) (0.166) 0.179)
“center-maj-coal 086 L6 0394 0327
(1.629) (2.003) (0.196) 0.222)
center-min-coal -0.798 -0.335 0.343* 0.339
1.327) (2.403) (0.183) (0.243)
rightmaj-coal 25 3284% 039 0216
(1.267) (1.648) 0.184¢) (0.201)
right-maj-sing 1.602** 2.330%* 0.202** 0.175
(0.638) (1.107) (0.095) (0.106)
right-min-coal 2.135 2.657 0.747%** 0.653***
(1.469) (1.864) (0.212) (0.242)
right-min-sing 0.957 1.365 0.185* 0.141
0.939) (1.362) (0.101) (0.131)
“Constant 0462 3280 - 0090 0216
1.174) B3.714) 0.172) (0.402)
“Observations a4 ks 25 25
R-squared 0.197 0.208 0.139 0.149
Number of countries 20 20 22 22

Notes. Robust standard errors in parenthesis. * Signif. at 10% level ** Signif. at 5% level. *** Signif. at 1% level. All political
variables refer to cabinet’s political profile most frequent in the year of the capital flow. Control variables always refer to the
year of the capital flow. All regressions performed using FIZ and robust variance estimates. Min and sing denote minoritarian
and single-party cabinets, respectively. Center-maj-sing and center-min-sing left out to avoid multi-colinearity with constant.
All controls measured in percentage points. * Not robust to error clustering by countries. Luxemb., Belgium and Ireland
excluded from equity flows regressions, due to outlying status — Figure A6 (Appendix). Luxemb. excluded from capital-account
flows regressions, due to outlying status — Figure A7 (Appendix). All the significant coefficients shaded are robust to error
clustering by countries.
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() Impact of cabinet’s political profile on fiscal policy followed, 1998—2008.

This empirical assessment tests ideological impacts on fiscal policy, implied in equilibrium outcomes
Do
Y2 (K2,0,1¢)

C e .. . . do do
majoritarian/coalition status on expected ideology uncertainty: P > 0, ™ < 0. Table 8 reports the

*

T = % and g* = % - (Section 2.2), as well as the assumed impacts of cabinet
results.

Left-leaning cabinets are indeed associated to higher corporate tax rates: 3.9 p.p. higher with
respect to center cabinets and 1.0 p.p. higher with respect to right-leaning cabinets (these impacts
compare with a standard deviation of 6.8 p.p. by the corporate tax rate in the period analyzed*). This
relative ranking of ideologies with respect to the corporate tax rate is common to all combinations of
parliamentary support and party composition, except for minoritarian coalitions, in which case right-
leaning cabinets hold the highest tax rates. Within single-party cabinets, the distance from tax
revenues of left ideology to that implemented by other ideologies (either right or center) is larger. Such
pattern is consistent with the hypothesis that coalitions hamper the correlation between cabinet
ideology and implemented fiscal policy, casting higher uncertainty over expected fiscal policy. This
may be seen as support for the assumption of higher ideology uncertainty under coalitions: Z—Z >0. It
would also contribute to explain the focused reaction of equity flows to single-party majoritarian right-
leaning cabinets, discussed in 3.3.B — those cabinets shall implement more freely their (assumed) low-
tax proneness — if right cabinets did set lower taxes than cabinets of any other ideological type. More
specifically, the evidence that right cabinets hold higher corporate taxes than center cabinets is not
consistent with the negative reaction by equity inflows to right-center electoral transitions.

Coalitions also show higher corporate tax rates than single-party cabinets and that pattern is
consistent throughout the interactions between political dimensions, within each ideology.

Regarding the weight of public revenues on GDP, left cabinets are again associated to higher
levels: 1.2 GDP p.p. (comparing with a standard deviation of 7.4 GDP p.p.”"). Such fact originates from
the lower tax revenues collected by right-leaning single-party cabinets and by center minoritarian

coalitions. The absence of coalitions enables, thus, right cabinets to lower taxes, contributing to explain

f” See Table A2, for the summary statistics of fiscal policy measures in 1998-2008.
% See Table A2, for the summary statistics of fiscal policy measures in 1998-2008.
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the negative reaction by equity inflows to right-center electoral transitions and, more clearly, the
positive reaction by equity inflows to single-party right cabinet mandates.

Simultaneously, these same cabinets — right single-party cabinets and center minoritarian
coalitions — exhibit, together with left single-party majorities, higher public expenses and, in
consequence, lower budget balances (higher deficits and/or lower surpluses). As an additional
consequence, coalitions show lower public expenses in 1.4 GDP p.p. (s.d. of 6.6 GDP p.p.”") and higher
budget balances in 2.0 GDP p.p. (s.d. of 4.6 GDP p.p.”®. This evidence suggests that coalitions may

cause some inaction also with respect to public expenses.

':" See Table A2, for the summary statistics of fiscal policy measures in 1998-2008.
7 See Table A2, for the summary statistics of fiscal policy measures in 1998-2008.
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Table 8. Fiscal policy measures and political profile variables characterizing the cabinet most days in office, isolated

traits and ideology-strength-composition interactions, 19982008

Dependent variable, in percentage points, yearly

Public Revenue, % of

Public Expense, % of

Public Budget Balance,

Corporate tax rate GDP GDP % of GDP
(@) ©)) (C)) (€] ) (6 ™ ®
Independent FE, FE, FE, FE, FE, FE, FE, FE,
variables isolated interact. isolated  interactions isolated  interactions isolated  interactions
real per capita 0.182 0.033 -0.000 -0.061 -0.497%** -0.520%** 0.497%** 0.459%**
GDP growth (0.159) (0.138) (0.080) (0.085) 0.131) (0.141) (0.143) (0.152)
inflation (CPI) 0.359* 0.329 -0.044 -0.021 0.457 0.420 -0.501 -0.441
(0.199) (0.209) 0.117) (0.116) (0.428) (0.456) (0.403) (0.439)
left 3.938%** 1.246%** -0.439 L685**"
(0.823) (0.458) (0.630) 0.824)
right 2.975%** 0.227 -0.373 0.600
(0.722) 0.412) (0.533) (0.675)
majority -0.677 0.558*" -0.105 0.663
(0.601) (0.323) 0.484) (0.526)
coalition 2.505%** 0.615 -1.382%* 1.997***
(0.819) (0.459) (0.633) (0.684)
left-maj-conl 9393 0.39% - 018 0581
(1.830) 0.772) (1.147) (L1151
left-maj-sing 8. 145%** 0.336 1.981* -1.644*
(1.556) 0.672) (1.084) (0.855)
left-min-coal 9.494%** -0.342 1.289 -1.630
(1.611) (0.715) (1.125) (1.233)
left-min-sing 7.912%** -0.443 0.965 -1.408
(1.314) 0.701) (0.890) 0.874)
‘center-maj-coal | 61654 L0398 0006 20393
(1.644) (0.836) (1.101) (0.998)
center-min-coal 4.810%** -5.256%** 3.718*** -8.975%**
(1.654) (0.765) (1.334) (1.626)
right-maj-coal g4spcxx o214 - 0543 0329
(1.658) (0.816) (1.096) 0.934)
right-maj-sing 5.397*** -L167*** 1.933*** -3.101%**
0.891) (0.448) (0.516) (0.509)
right-min-coal 12.175%** -0.179 0.933 -L112
(1.900) 0.774) (1.183) (1.202)
right-min-sing 4.676%** -2.418%** 2,04 1*** -4.459%**
(L124) (0.522) 0.714) 0.637)
Constant 30234065 T QTIR0%FF T ARBTIR T g e 43,9830 T 2299 T 40 TLsn
(1.023) (1.386) 0.717) 0.791) (1.354) (1.710) (1.342) (1.548)
‘Observations auy T auy T 21 a1 T a51 T Tasr T s T a1
R-squared 0.561 0.605 0.158 0.258 0.280 0.329 0.366 0.495
N. of countries 23 23 23 23 23 23 23 23

O/

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. *** Significant at 1%
level. All control and political variables refer to the cabinet’s political profile most frequent in the respective year. All
regressions performed using fixed effects and robust variance estimates. Min and sing denote minoritarian and single-
party cabinets, respectively. Center-maj-sing and center-min-sing left out to avoid multi-colinearity with constant. All
controls are measured in percentage points. * Not robust to error clustering by countries. All the significant coefficients
shaded are robust to error clustering by countries.
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D) Capital flows reaction to fiscal policy, both unconditionally and conditional on the political

profile of the cabinet in office, 1998—2008.

This analysis tests an indirect impact channel linking the cabinet’s political profile to capital flows,
through the fiscal policy implemented. Expected policy patterns associated to specific political profiles
may induce, on capital flows, distinct reactions to the same observed fiscal policy, depending on the
policymaker’s political profile. Tables 9 and 10 report the results™.

FDI net flows react positively to budget deficits and negatively to surpluses by center cabinets:
1.4 GDP p.p. of additional net flows per GDP percentage point of additional deficit (or lower surplus)
— a decrease in budget balance in one standard deviation is associated to an increase in FDI net flows
in 1.2 standard deviations. For left and right cabinets, this reaction is 92% and 70% lower in magnitude,
respectively.

Oppositely, equity inflows react negatively to budget deficits and positively to surpluses by
center cabinets: 0.8 GDP p.p. of less inflows per GDP percentage point of additional deficit (or lower
surplus) — a decrease in budget balance in one standard deviation is associated to a decrease in equity
inflows in 2.5 standard deviations. This reaction is lower in magnitude for left and right cabinets, by
56-57%. Equity flows react negatively also to public expenditure by center and right cabinets, although
with less magnitude for the latter.

Being more sensitive to economic activity, due to the business management aim, FDI responds
positively to expansionary fiscal policy. On the contrary, equity investments react negatively to higher
expenditure and lower budget balance, possibly anticipating future budget consolidation, namely

through higher taxes.

7 See Table A4 in Appendix for the results of specifications in Table 10 without controls.
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Table 9. FDI net flows, Public Budget Balance and political profile variables characterizing the
cabinet most days in office, 1998-2008
Dependent variable: FDI net flows, in percentage of GDP (percentage points), yearly

D ) ) ®
Independent FE, isolated, exel.  FE, isolated, excl.  FE, interactions, FE, interactions,
variables Lux Lux excl. Lux excl. Lux
real per capita 0.475** 0.364 0.768** 0.972*
GDP growth (0.190) 0.575) (0.360) 0.569)
inflation (CPI) 0.501 0.504 0.990** 1.236**
(0.669) 0.614) 0.499) (0.584)
dunempp -0.652 -0.002
(0.878) 0.767)
dsinterestp -0.680 -1.088**
(0.466) (0.453)
dproductivityp 0.181 -0.066
(0.591) (0.629)
tradep 0.027 0.034
(0.056) (0.050)
curr-accp -0.175 -0.096
(0.203) (0.135)
dexchangep 0.016 0.017
(0.043) (0.037)
balp -0.560% 0469 eI L4054
(0.292) (0.262) (0.344) (0.389)
balp<left L3563+ LRssee
(0.316) (0.342)
balp x right 1176™** 0.984**
(0.341) (0.383)
balpxmaj 039 0420
(0.220) (0.235)
balp x coal 0.080 0.193
(0.186) (0.227)
“Constant SBA99%F 5669 Ao 9.2
(1.620) (5.763) (1.874) (4.858)
“Observations 25 25 235 235
R-squared 0.081 0.104 0.267 0.309
N. of countries 22 22 22 22

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. ***
Significant at 1% level. All political variables refer to the cabinet's political profile most frequent in
the year of the capital flow. Control variables always refer to the year of the capital flow. All
regressions performed using fixed effects and robust variance estimates. Balp denotes Public Budget
Balance in percentage of GDP and is expressed in percentage points. Center left out to avoid multi-
colinearity with constant. All controls are measured in percentage points. All the significant
coefficients shaded are robust to error clustering by countries. Luxembourg excluded due to outlying
status — see Table A2 (Appendix).



Table 10. Equity inflows, fiscal policy and political profile variables characterizing the cabinet most days in office, 19982008

Dependent variable: Equity inflows, in percentage of GDP (percentage points), yearly. All regressions performed excluding
Luxembourg, Belgium and Ireland.

Independent Var.

(1) FE, isol.

(2) FE, interact.

(3) FE, isol.

(4) FE, interact.

(5) FE, isol.

(6) FE, interact.

real per capita GDP 0.053 0.167 -0.096 0.075 0.040 -0.028
growth (0.261) (0.280) (0.282) (0.264) (0.251) (0.269)
inflation (CPI) -0.197 -0.057 -0.157 0.044 -0.160 0.041
(0.208) (0.284) (0.267) (0.195) 0.212) (0.249)
_additional controls® Yes o Yes Yes o Yes Yes . Yes .
expp -0.349**P -(.452%* -0.518*** -1.472xxx
(0.145) (0.161) (0.182) (0.410)
expp x left 0.012 0.972%*
0.017) 0.374)
expp x right 0.031* 0.955%*
(0.018) (0.380)
expp x majority 0.017 -0.021
0.014) (0.160)
expp x coalition 0.002 0.260
______________________________________________ OOI6) A6
revp 0.172 0.930%**¢
(0.113) (0.221)
revp x left -0.796%**¢
(0.269)
revp x right -0.770%*¢
(0.265)
revp x majority 0.017
(0.142)
revp x coalition -0.196
________________________________________________________________________________ OUO)
debtp 0.029 0.173*
0.027) 0.102)
debtp x left -0.116
(0.089)
debtp x right -0.111
(0.095)
debtp x maj. 0.015
0.032)
debtp x coal. -0.039
________________________________________________________________________________ ©
balp 0.286**" 0.787***
(0.122) (0.188)
balp x left -0.443%**
(0.150)
balp x right -0.448%**
(0.152)
balp x majority -0.016
0.112)
balp x coalition -0.046
Y (1 > N
Constant 20.465%** 24,381+ ** 19.949** 16.292* 4.904** 4.810**
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, LS66) B39 B9 @I @36) @410
Observations 232 214 214 214 232 214
R-squared 0.139 0.212 0.191 0.304 0.133 0.203
N. of countries 20 20 20 20 20 20

=0

Notes. Robust standard errors in parenthesis. * Signif. at 10% level ** Signif. at 5% level. *** Signif. at 1% level. All political variables
refer to cabinet’s political profile most frequent in the year of the capital flow. Control variables always refer to year of capital flow.
All regressions performed using FE and robust variance estimates. Cenfer kept out to avoid replicating the constant. * These are:
dunempp, dsinterestp, dproductivityp, tradep, curr-accp and dexchangep. ® Not robust to absence of additional controls. © Not robust
to absence of other fiscal policy measures. All controls measured in percentage points. All significant coefficients shaded are robust
to error clustering by countries. Luxembourg, Belgium and Ireland excluded due to outlying status — see Figure A6 (Appendix).
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Conclusion

International capital flows hold a notable and increasing economic relevance within OECD countries,
showing clear reactions to economic policy and to governments political profile. This study explores
the channels through which these impacts operate, testing their empirical support.

A game theoretical model is built, exploring (i) how the cabinet’s political profile may
determine the economic policy pursued and (ii) how the expectations over economic policy associated to
each political profile may determine capital flows reactions to electoral results. The model rationalizes
the hypothesis that (a) left-leaning cabinets implement higher taxes and higher public expenditures,
and that (b) cabinets with parliamentary minoritarian support or composed by a coalition of parties
react less actively to productivity shocks. Hypothesis (a) produces a predicted negative reaction by
capital flows to left-leaning cabinets. Hypothesis (b) produces an uncertain reaction by capital flows to
both minorities and coalitions; the impact of each of these political traits on capital flows depends on
how efficient is the inaction they produce: veto powers may hamper productivity-boosting measures and
generate policy uncertainty, but autonomous decision may lead to excessive policy noise .

Four types of impacts are empirically tested: (A) capital flows reaction to electoral outcomes;
(B) capital flows reaction to the political profile of the cabinet in office; (C) impact of cabinet's
political profile on fiscal policy followed and (D) capital flows reaction to fiscal policy, both
unconditionally and conditional on the political profile of the cabinet in office.

Starting by (C), left-leaning cabinets are indeed associated to higher corporate tax rates. Right
cabinets set higher corporate tax rates than center cabinets and single-party right-leaning cabinets set
lower public revenues than all other cabinets, except minoritarian center coalitions. Coalitions, in turn,
show higher corporate tax rates, lower public expenses and higher budget balances (lower deficits
and/or higher surpluses) than single-party cabinets, suggesting that coalitions may produce some
inaction with respect to public expenses and corporate tax exemptions/reductions.

Concerning impacts (A), FDI net flows react negatively to elections in which cabinet majorities
are renewed (1.8 GDP percentage points). Contrary to FDI, equity inflows react positively to the
election of majoritarian cabinets (0.9 GDP p.p.). Such an opposite behaviour is consistent with these

5 s o g . . . . . . .
flows distinet purposes: contrary to equity, FDI has a long-term lasting management interest in an
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enterprise located at the destination economy, being, thus, more sensitive to context volatility implied
in excessive action by the cabinet; being more focused in the short-term, equity flows react positively to
more active cabinets, more committed to neutralize shocks to productivity.

Equity inflows react negatively to electoral transitions from right to center cabinets (4.7 GDP
p-p-) — impacts (A) — and positively during the mandates of single-party right-leaning majoritarian
cabinets (1.6 GDP p.p.) — impacts (B). This latter preference for right-leaning cabinets is, thus,
expressed only in the context of low barriers to action and less uncertainty around the link between
ideology and fiscal policy pursued. The positive reaction to single-party right cabinets is consistent
with the lower public revenues associated to this political profile.

Capital account net flows show a positive reaction to coalition cabinets (0.3 GDP p.p.)™.

Finally, concerning impacts (D), FDI net flows react positively to budget deficits and
negatively to surpluses by center cabinets. With left and right cabinets, this reaction is 92% and 70%
lower in magnitude, respectively. Oppositely, equity inflows react negatively to budget deficits and
positively to surpluses by center cabinets, being the reaction also lower in magnitude for left and right
cabinets, by 56-57%. Hquity flows react negatively also to public expenditure by center and right
cabinets, although with less magnitude for the latter. Being sensitive to economic activity, due to the
business management aim, F'DI responds positively to expansionary fiscal policy. On the contrary,
equity investments react negatively to higher expenditure and lower budget balance, possibly
anticipating future budget consolidation, namely through higher taxes.

The magnitude of the direct impacts of political profiles on capital flows range from 0.3 to 4.7
GDP percentage points, representing from 0.5 to 2.5 standard deviations of the respective flows in the
relevant sample.

In sum, the hypothesis that left-leaning cabinets set higher taxes finds empirical support. This
ideology-driven policy divergence occurs more intensely in the context of single-party cabinets,
suggesting that coalitions may be associated to fiscal policy inaction, hampering the link between
ideology and policy. All this evidence is consistent with the observed positive reaction of equity inflows

to single-party right cabinets. The heterogeneous nature and purposes of the several types of capital

* This positive reaction could be grounded on a preference by this type of flows for higher budget balances (to which
coalitions are associated), but such preference does not appear in (D).
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flows determine very distinet reactions to other political profiles and policies. FDI is more sensitive to
business environment stability and economic activity fiscal promotion, reacting negatively to
majoritarian cabinets and positively to budget deficits. Equity inflows are particularly focused on
short-term gains and on taxes, reacting positively to majoritarian cabinets (potentially more active in
countering negative GDP shocks) and negatively to budget deficits (potentially anticipating higher

taxes).

=1
—
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Table A1. Variables description

Financial & Controls

FDI net (p.p.)

Foreign direct investment represents net inflows of investment to acquire a lasting management
interest (10 percent or more of voting stock) in an enterprise operating in an economy other than
that of the investor. It is the sum of equity capital, reinvestment of earnings, other long-term
-apital, and short-term capital as shown in the balance of payments. This series shows total net
flows, that is, net FDI in the reporting economy from foreign sources less net FDI by the reporting
economy to the rest of the world, divided by current GDP and expressed in percentage points.

FDI in (p.p)

Foreign direct investment represents the net inflows of investment to acquire a lasting management
interest (10 percent or more of voting stock) in an enterprise operating in an economy other than
that of the investor. It is the sum of equity capital, reinvestment of earnings, other long-term
capital, and short-term capital as shown in the balance of payments. This series shows net inflows
(new investment inflows less disinvestment) in the reporting economy from foreign investors, is
divided by nominal GDP and expressed in percentage points.

FDI out (p.p)

Foreign direct investment represents the net inflows of investment to acquire a lasting management
interest (10 percent or more of voting stock) in an enterprise operating in an economy other than
that of the investor. It is the sum of equity capital, reinvestment of earnings, other long-term
-apital, and short-term capital as shown in the balance of payments. This series shows net outflows
of investment from the reporting economy to the rest of the world, is divided by nominal GDP and
expressed in percentage points.

Capital account

@-p)

Net capital account includes government debt forgiveness, investment grants in cash or in kind by a
government entity, and taxes on capital transfers. Also included are migrants' capital transfers and
debt forgiveness and investment grants by nongovernmental entities. Data is divided by nominal
GDP and expressed in percentage points.

Equity net
inflows (p.p.)

Portfolio equity includes net inflows from equity securities other than those recorded as direct
investment and including shares, stocks, depository receipts (American or global), and direct
purchases of shares in local stock markets by foreign investors. Data is divided by nominal GDP
and expressed in percentage points.

Real per capita
GDP growth
@p)

Annual growth of the gross domestic product divided by midyear population. GDP is the sum of
gross value added by all resident producers in the economy plus any product taxes and minus any
subsidies not included in the value of the products. It is calculated without making deductions for
depreciation of fabricated assets or for depletion and degradation of natural resources. Data are in
percentage points.

Inflation CPL
@p)

Inflation as measured by the consumer price index reflects the annual percentage change in the
cost to the average consumer of acquiring a basket of goods and services that may be fixed or
changed at specified intervals, such as yearly. The Laspeyres formula is generally used. Data are in
percentage points.

Unemployment
aate 17 diff. (p.p.)

rate, which is based on the definition
recommended by the International Labour Organisation (11LO), ensuring comparability over time.

First difference of the Harmonised unemployment

Short-term
interest rate 1%
diff. (p.p.)

The short-term interest rates are based on three-month money market rates where available, or
rates on similar financial instruments. First difference.

Productivity Annual growth rate of the real GDP per employed person, accounted for in the national accounts.
growth (p.p.)
Trade (p.p.) Trade is the sum of exports and imports of goods and services measured as a share of gross domestic

product.

Current account

@-p)

Current account balance (% of GDP). Current account balance is the sum of net exports of goods,
services, net income, and net current transfers.

Exchange rate
variation (p.p.)

Variation of the official exchange rate (% variation of LCU per USD; % variation of USD per
DEM, in the case of the U.S.A.)

St
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Political

left-left

No.

=]

of elections originating left to left cabinet transitions, in a given countr

rear observation.

left-center

No.

=]

of elections originating left to center cabinet transitions, in a given country/year observation.

left-right

No.

=]

of elections originating left to right cabinet transitions, in a given country/year observation.

center-left

No.

=

of elections originating center to left cabinet transitions, in a given country/year observation.

center-center

No.

=

of elections originating center to center cabinet transitions, in a given country/year observation.

center-right

No.

=]

of elections originating center to right cabinet transitions, in a given country/year observation.

right-left

No.

=

of elections originating right to left cabinet transitions, in a given country/year observation.

right- center

No.

=]

of elections originating right to center cabinet transitions, in a given country/year observation.

right-right

No. of elections originating right to right cabinet transitions, in a given country/year observation.

maj-maj No. of elections originating majority to majority cabinet transitions, in a given country/year
observation.

maj-nmaj No. of elections originating majority to minority cabinet transitions, in a given country/fyear
observation.

nmaj-maj No. of elections originating minority to majority cabinet transitions, in a given country/
observation.

nmaj- nmaj No. of elections originating minority to minority cabinet transitions, in a given country/year
observation.

coal-coal No. of elections originating coalition to coalition cabinet transitions, in a given country/fyear

observation.

coal-ncoal

No. of elections originating coalition to single-party cabinet transitions, in a given
observation.

country/year

ncoal-coal

No. of elections originating single-party to coalition cabinet transitions, in a given
observation.

country/year

ncoal-ncoal

No. of elections originating single-party to single-party cabinet transitions, in a given
observation.

country/year

left Dummy variable identifying country/year pairs in which the cabinet ideology most days “in office” is
left, in a given country/year observation.

center Dummy variable identifying country/year pairs in which the cabinet ideology most days “in office” is
center, in a given country/year observation.

right Dummy variable identifying country/year pairs in which the cabinet ideology most days “in office” is
right, in a given country/year observation.

majority Dummy variable identifying country/year pairs in which the cabinet parliamentary most days “in
office” is majority, in a given country/year observation.

coalition Dummy variable identifying country/year pairs in which the cabinet quantitative party composition

most days “in office” is coalition, in a given country/year observation.

Fiscal
Corporate  tax | Combined corporate income tax rate: basic combined central and sub-central (statutory) corporate
rate (p.p.) income tax rate given by the adjusted central government rate plus the sub-central rate.
Public Total receipts, general government, as a percentage of GDP
Revenue, % of
GDP (p.p.)
Public Total disbursements, general government, as a percentage of GDP
Expense, % of
GDP (p.p)

Public Budget
Balance, % of
GDP (p.p.)

Government net lending , general government, as percentage of GDP

Public Debt, %
of GDP (p.p.)

General government gross financial liabilities, as a percentage of GDP

St
St




Table AR. Summary statistics (1960-2008)

Financial & Controls
Variable Non missing observations Mean St. Dev. Min. Max.
FDI net (p.p.) 784 -0.662 6.843 -147.168” 33.421
FDI in (p.p) 860 7.769 42.111 -15.048 564.916™
FDI out (p.p) 784 5.501 35.850 -22.560 570.398”
LEquity net (p.p.) ih 4.583 42.334 -220.411%® 731.780™
Capital account (p.p.) 790 0.093 0.530 -3.910 6.986
Real per capita GDP growth (p.p.) 1077 2.610 2.609 -7.914 13.273
Inflation CPI (p.p.) 1071 6.030 6.703 -0.895 84.222
Unemployment rate 1 diff. (p.p.) 1043 0.110 0.922 -3.189 6.758
Short-term interest rate 1% diff. 599 0187 9,034 13050 8,983
@-p)
Productivity growth (p.p.) 1070 2.172 2.497 -8.608 12.706
Trade (p.p.) 839 74.641 62.613 11.224 667.568
Current account (p.p.) 820 -0.525 4.860 -26.619 17.572
Exchange rate variation (p.p.) 1126 1.239 10.803 -29.352 101,131
Political
Variable Non missing obs." Mean St. Dev. Min. Max.
left-left 283 0.155 0.363 0 1
left-center 283 0.011 0.103 0 1
left-right 283 0.081 0.274 0 1
center-left 283 0.021 0.144 0 1
center-center 283 0.106 0.308 0 1
center-right 283 0.060 0.238 0 1
right-left 283 0.078 0.268 0 1
right-center 283 0.067 0.251 0 1
right-right 283 0.428 0.503 0 2
Cmajnmaj 283 0102 0304 0 T
maj-maj 283 0.534 0.500 0 1
nmaj-maj 283 0.173 0.379 0 1
nmaj-nmaj 283 0.194 0.396 0 1
coal-ncoal 283 0.07 0.268 0 1
coal-coal 283 0.403 0.491 0 1
ncoal-coal 283 0.138 0.345 0 1
ncoal-ncoal 283 0.385 0.495 0 2
Cleft 087 0238 0426 0 T
center 1087 0.203 0.403 0 1
right 1087 0.558 0.497 0 1
majority 1088 0.750 0.433 0 1
coalition 1088 0.568 0.496 0 1

% Luxembourg has the only observation below -100% (in the year 2007).
% Lnxembourg has the only (12) observations above 100%.
% Luxembourg has the only (8) observations above 100%,
 Luxembourg has the only observation below -100% (in the year 2008).
" Tuxembourg has the only (7) observations above 100%,
% In the case of political transitions, observations respect only to years with elections that didn’t involve caretaker cabinets,
followed by years without any elections. Years of U.S. mid-term elections are also not considered.
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Fiscal

Variable Non missing obs. Mean St. Dev. Min. Max.

Corporate tax rate (p.p.) 597 38.151 9.715 12.500 61.750

Public Revenue, % of GDP (p.p.) 922 40.806 9.271 20.199 63.471

Public Expense, % of GDP (p.p.) 922 42.725 9.549 18.169 70.928
ic . Balance, % of GDP

Public Budget Balance, of GDE 043 -1.886 1355 -16.009 18768

@-p)

Public Debt, % of GDP (p.p.) 697 60.340 28.527 7.647 175.274

Fiscal, 19982008

Variable Non missing obs. Mean St. Dev. Min. Max.

Corporate tax rate (p.p.) 249 31.859 6.800 12.500 56.046

Public Revenue, % of GDP (p.p.) 276 43.817 7.411 30.332 62.861

Public Expense, % of GDP (p.p.) 276 44.323 6.628 31.333 61.182
ic . Balance, % of GDP

Public Budget Balance, of GDE 976 0506 L607 15,658 18.768

@)

Public Debt, % of GDP (p.p.) 253 65.000 32.556 7.647 175.274

Table A3. Summary statistics, excluding outliers (1960-2008)

Financial
Outlier(s) (Subjsample Variable Non IIliS..%iIlg Mean St. Dev. Min. Max.
excluded observations @r) @p) @r) @r)
Non-election FDI net 222 -0.085 3.441 -13.832 29.747
years, after Equity net 220 1.191 5.949 -12.853 54.440
rear witl
o earwi Capital account 293 0.081 0.467 2581 1.853
Luxembourg ~ election(s) o T
. FDI net 258 -1.062 5.235 -24.477 29.747
All years in _ . . e ~E QAR
y Equity net 259 3.856 12.058 -12.853 15.836
19982008 . .
__________________________________________ Capital account 28 OO 0650 omoSl R088
Non-election DI net 211 -0.133 3.266 29.747
years, after Equity net 201 0.408 1.801 8.310
, y rear witl
Luxembourg, - year with Capital account 212 0.072 0.451 2581 1.853
Belgiumand ~ election(sy 4~~~ 70 T
Ireland . FDI net 238 -1.278 4.505 -24.477 29.747
All years in Equity net 235 1.139 2.455 12853 12989
19982008 | an " > o o '
Capital account 238 0.120 0.643 -2.581 2.088

=
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Table A4. Equity inflows, fiscal policy and political profile variables characterizing the cabinet most days in office, 19982008

Dependent variable: Equity inflows, in percentage of GDP (percentage points), yearly. All regressions performed excluding

Luxembourg, Belgium and Ireland.

Independent Var. (D) FE, isol.

(?) FE, interact.

(3) FE, isol.

(4 FE, interact.  (5) FE, isol.  (6) FE, interact.

real per capita GDP 0.037 0.301+* 0.117 0.227* 0.030 0.177
growth (0.081) (0.123) (0.135) 0.117) (0.081) 0.117)
inflation (CPL) -0.301 -0.173 -0.310 0.026 -0.302 -0.124
(0.209) (0.260) (0.263) (0.182) (0.220) (0.182)
_additional controls No No N N No . No
expp -0.193 -0.249** -0.314** ST
(0.120) (0.118) (0.131) (0.330)
expp x left 0.024 (.842%*
(0.018) (0.381)
expp x right 0.035* 0.806**
(0.019) (0.393)
expp x majority 0.004 -0.056
(0.011) (0.165)
expp x coalition 0.009 0.345*
OO OIS
revp 0.149 0.917%**"
0.121) (0.223)
revp x left -0.697%*>
(0.269)
revp x right -0.681**"
(0.276)
revp x majority 0.018
(0.142)
revp x coalition -0.241*
___________________________________________________________________________________ Ou
debtp 0.023 0.131
0.024) (0.099)
debtp x left -0.081
(0.092)
debtp x right -0.064
(0.094)
debtp x maj. 0.027
(0.035)
debtp x coal. -0.057
___________________________________________________________________________________ oo
balp 0.166 0.720%**
(0.104) (0.180)
balyp « left -0.448%**
(0.159)
balp x right -0.471%**
(0.157)
balp x majority -0.017
(0.115)
balp x coalition -0.104
___________________________________________________________________________________________________________________ 118
Constant 10.373* 10.459* 7.387 1.540 1.847%** LO7T1*
________________________________ G5 GME G105 GO 0585
Observations 232 214 214 214 232 214
R-squared 0.072 0.136 0.119 0.231 0.070 0.153
N. of countries 20 20 20 20 20 20

Notes. Robust standard errors in parenthesis. * Signif. at 10% level ** Signif. at 5% level. *** Signif. at 1% level. All political variables
refer to cabinet’s political profile most frequent in the year of the capital flow. Control variables always refer to the year of the
capital flow. All regressions performed using fixed effects and robust variance estimates. Center left out to avoid multi-colinearity
with constant. * These ave: dunempp, dsinterestp, dproductivityp, tradep, curr-accp and dexchangep. ® Not robust to absence of other
fiscal policy measures. All controls are measured in percentage points. All the significant coefficients shaded are robust to error
clustering by countries. Luxembourg, Belgium and Ireland excluded due to outlying status — see Figure A6 (Appendix).
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Table A5. FDI net flows after elections and political profile variables characterizing the elected
cabinet

Dependent variable: FDI net flows, in percentage of GDP (percentage points), in (i) years
without any election, following a year with election(s) taking place in April-December, and in
(ii) years with election(s) taking place in January—March

@ ) 3 ® ) (6)
Independent FE, maj, FE, maj, FE, coal, FE, coal, FE, all FE, all
variables excl. Lux exel. Lux excl. Lux excl. Lux excl. Lux excl. Lux
real per capita 0.050 0.435 0.053 0.442 0.107 0.427
GDP growth (0.196) (0.423) 0.199) (0.430) (0.192) 0.414)
inflation (CPI) 0.012 0.184 0.012 0.183 -0.004 0.127
(0.085) 0.137) (0.087) 0.137) (0.087) (0.129)
dunempp 0.295 0.302 0.260
(0.542) (0.541) (0.533)
dsinterestp -0.327 -0.328 -0.317
(0.198) (0.201) 0.194)
dproductivityp -0.232 -0.235 -0.199
(0.428) (0.429) (0.416)
tradep 0.052 0.053 0.054
(0.035) (0.035) (0.035)
curr-acep -0.392%* -0.393** -0.381**
0.184) (0.185) (0.176)
dexchangep 0.139 0.138 0.141
(0.091) (0.091) (0.088)
Teft 2223 CLTI0
(1L.971) (1.435)
right -2.524 -2.076
(1.951) (1.312)
‘majority - SLBT0R T CL838FF 1389 LS5V JL421%F -L908*F
(0.667) (0.901) 0.679) (0.928) (0.702) (0.958)
coalition 0.087 0.137 -0.123 -0.085
(0.645) 0.777) (0.788) (0.874)
Constant 0582 - L1540 L2 L1500 2438 L627
(1.159) (R.885) (1.521) (2.897) (2.400) (3.483)
‘Observations 196 181 19 81196 [T
R-squared 0.088 0.311 0.088 0.312 0.125 0.334
N. of countries 22 22 22 22 22 22
Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5%

level. *** Significant at 1% level. All political variables refer to the cabinet's political profile
most frequent in the year of the capital flow. Control variables always refer to the year of the
capital flow. All regressions performed using fixed effects and robust variance estimates. Center
left out to avoid multi-colinearity with constant. All controls are measured in percentage points.
Luxembourg excluded due to outlying status — see Table A2 (Appendix). All the significant
coefficients shaded are robust to error clustering by countries.
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Table A6. FDI net flows after elections and political transition variables reflecting electoral outcome from each election

Dependent variable: FDI net flows, in percentage of GDP (percentage points), in (i) years without any election, following a year
with election(s) taking place in April-December, and in (ii) years with election(s) taking place in January—March

@M @ (©)) €))
Independent variables FE, str&comp, excl. Lux  FE, str&comp, excl. Lux FE, all, excl. Lux FE, all, excl. Lux
real per capita GDP 0.055 0.385 0.140 0.511
growth (0.204) 0.424) (0.202) 0.415)
inflation (CPI) 0.003 0.215 -0.018 0.124
(0.093) (0.142) 0.104) (0.143)
dunempp 0.055 0.268
(0.622) (0.556)
dsinterestp -0.418* -0.437*
(0.241) (0.235)
dproductivityp -0.178 -0.199
0.471) (0.442)
tradep 0.067* 0.080**
(0.036) (0.038)
curr-acep -0.424%* (). 422
(0.188) (0.153)
dexchangep 0.140 0.138*
(0.092) (0.081)
Teft-left T 068 074
(1.141) (1.746)
left- center -0.512 -0.657
(1.696) (1.981D)
left-right -0.509 -0.926
(1.339) (1.542)
center-left -0.893 -1.339
(1.730) (1.866)
center-right 0.382 1.893
(L661) (1.568)
right-left -1.136 0.129
(1.209) (1.313)
right-center 5.337 5.600**
(4.195) (2.800)
right-right -1.056 -1.346
(1.149) (1.430)
‘maj-maj T T 3 SLA60r T 23945 T
(0.881) (1.090) (0.920) (1.041)
maj-nmaj -0.694 -1.350 -0.922 -2.254%*
0.744) (1.006) 0.961) (1.069)
nmaj-maj -0.685 -0.559 -0.821 -1.540
0.778) 0.977 0.957) (1.200)
coal-coal 0.154 -0.471 -0.461 -1.254
0.911D) (1.136) (1.206) (1.505)
coal-ncoal -0.627 -0.779 -0.668 -2.108
(1.291) (1.447) (1.364) (1.935)
ncoal-coal -0.113 0.701 -0.117 0.308
(1.066) (1.206) (1.237) (1.162)
Constant T 00 T T T T 0T 0572 T s
(1447 (3.344) (1.910) 3.671D)
Observations 96T T 81T 196 T s T
R-squared 0.091 0.333 0.200 0.435
Number of countries 22 22 22 22

Notes. Robust standard errors in parenthesis. * Signif. at 10% level ** Signif. at 5% level. *** Signif. at 1% level. All political
variables refer to cabinet transition occurred between the first and last days of the election year (direct comparison between the
cabinet in office on the first business day and the cabinet in office on the last business day). Control variables always refer to the
year of the capital flow. All regressions performed using FEE and robust variance estimates. Center-center; nmaj-nmaj and ncoal-
ncoal left out to avoid multi-colinearity with constant. All controls are measured in percentage points. Luxembourg excluded due
to outlying status — see Table A2 (Appendix). All the significant coefficients shaded are robust to error clustering by countries.
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Table A7. Equity inflows after elections and political profile variables characterizing the elected cabinet

Dependent variable: Equity inflows, in percentage of GDP (percentage points), in (i) years without any
election, following a year with election(s) taking place in April-December, and in (ii) years with election(s)
taking place in January—March

@M ©)) C)) €)) ®) ()
FE, maj, L, maj, FE, coal, FE, coal, I, all excl. FE, all excl.
Independent excl. Lux, exel. Lux, exel. Lux, excl. Lux, Lux, Bel & Lux, Bel &
variables Bel & Ire  Bel & Ire Bel & Ire Bel & Ire Ire Ire
real per capita GDP 0.066 0.274%* 0.069 0.287** 0.042 0.282**
growth (0.068) (0.138) (0.066) 0.141) (0.066) (0.139)
inflation (CPI) 0.019 -0.043 0.018 -0.045 0.024 -0.022
0.033) (0.051) 0.034) (0.051) (0.032) (0.052)
dunempp 0.439* 0.450* 0.440*
(0.250) (0.254) (0.256)
dsinterestp 0.074 0.071 0.069
0.071) 0.072) (0.070)
dproductivityp -0.233 -0.238 -0.255
(0.150) (0.151) (0.154)
tradep -0.040 -0.039 -0.034
0.032) 0.032) (0.032)
curr-acep 0.142* 0.141* 0.130*
0.078) 0.078) (0.076)
dexchangep -0.056* -0.057* -0.060*
0.033) 0.033) (0.032)
Teft L169 088
(0.938) (0.783)
right 1.270 1.086
(0.864) (0.736)
‘majority 0748 L095*F 0.723% LO6E* 0726 LOGTF*
0.330) (0.448) 0.312) (0.440) (0.316) (0.420)
coalition 0.108 0.242 0.251 0.361
0.347) (0.388) 0.424) 0.471)
“Constant SL528FF 0833 - 0458 0.660  -2.981+ L7360
(0.706) (L.573) (0.826) (1.601) (1.523) (1L.831)
“Observations w166 W 166 w166
R-squared 0.260 0.394 0.260 0.395 0.291 0.415
Number of countries 20 20 20 20 20 20

Notes. Robust standard errors in parenthesis. * Significant at 10% level ** Significant at 5% level. ***
Significant at 1% level. All political variables refer to the cabinet’s political profile most frequent in the year
of the capital flow. Control variables always refer to the year of the capital flow. All regressions performed
using fixed effects and robust variance estimates. Centerleft out to avoid multi-colinearity with constant. A1l
controls are measured in percentage points. Luxembourg, Belgium and Ireland excluded due to outlying
status — see Figure A6 (Appendix). All the significant coefficients shaded are robust to error clustering by
countries.
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Table A8. Equity inflows after elections and political transition variables reflecting electoral outcome from each election

Dependent variable: Equity inflows, in percentage of GDP (percent. points), in (i) years without any election, following a
year with election(s) taking place in April-Dec., and in (ii) years with election(s) taking place in Jan.—March

Independent (D FE, ideol, excl.Lux, () FE, ideol, excl. (3) FE, all, excl. 4) FE, all, excl. Lux,
variables Bel & Ire Lux, Bel & Ire Lux, Bel & Ire Bel & Ire
real per capita GDP 0.035 0.171 0.057 0.220
growth (0.075) (0.143) (0.076) (0.175)
inflation (CPI) 0.030 0.004 0.030 -0.003
(0.032) (0.066) (0.036) (0.069)
dunempp 0.168 0.342
(0.272) (0.296)
dsinterestp 0.123 0.143
(0.084) (0.095)
dproductivityp -0.152 -0.163
(0.155) (0.173)
tradep -0.051 -0.055
(0.032) (0.034)
curr-acep 0.131* 0.140**
(0.070) (0.066)
dexchangep -0.045 -0.055*
(0.030) 0.031)
Tleft-left 0960 - 19 0593 064
0.697) (0.872) 0.674) 0.824)
left- center -0.956 -0.803 -0.590 -0.237
(L0749 (1.083) (1.012) (L018)
left-right -0.095 0.207 0.341 0.712
(0.755) (0.910) (0.885) (0.993)
center-left -0.404 0.167 -0.508 0.209
(0.955) (1.492) (1.035) (1.575)
center-right -0.035 -0.615 -0.264 -0.970
0.987) (1.139) (1.072) (1.201)
right-left -0.145 -0.406 -0.031 -0.309
0.781D) (0.863) 0.791) (0.866)
right-center -3.561* -3.802** -3.782* -3.940**
(1.829) (1.786) (1.859) (1.629)
right-right -0.467 -0.383 -0.502 -0.298
0.737) (0.920) (0.749) 0.884)
Tmajomaj 08 L330%*
(0.492) (0.643)
maj-nmaj 0.736 L119
(0.656) (0.759)
nmaj-maj 0.634 0.831
(0.458) 0.572)
coal-coal 0.852 1.000*
0.571) (0.580)
coal-ncoal 0.396 0.750
(0.657) 0.837)
ncoal-coal -0.090 -0.076
(0.564) (0.613)
“Comstant 0099 1 073 099
(0.989) (L734) (1.092) (2.005)
“Observations 1i w6 1w 166
R-squared 0.373 0.482 0.405 0.537
Number of countries 20 20 20 20

Notes. Robust standard errors in parenthesis. *Sign. at 10% level **Sign. at 5% level. ***Sign. at 1% level. Political
variables refer to cabinet transition occurred between the first and last days of the election year (direct comparison
between cabinet in office on the first business day and the cabinet in office on the last business day). Control variables
measured in percentage points and refering to same year as capital flow. All regressions performed using FE. Center-
center, nmayj-nmaj and ncoal-ncoal left out to avoid replicating the constant. Luxemb., Belgium and Ireland excluded due
to outlying status — see Figure A6 (Appendix). Significant coefficients shaded are robust to error clustering by countries.
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Figure Al. FDI net inflows in % of GDP (p.p.)
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Figure A2, FDI net inflows in % of GFCF (p.p.)
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Figure A3. Equity net inflows in % of GDP (p.p.)
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Figure A4. Equity net inflows in % of GFCF (p.p.)
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Notes: Classes of countries defined by the World Bank. Simple averages by country group, in percentage points.

63




Figure A5. Policy volatility, parliamentary support and party composition

Figure A5.A shows the comparison between an index of single-party majoritarian status — singmay,
ranging from zero (minority or coalition) to 1 (single-party majority) — and a measure for the volatility of
each fiscal policy variable, consisting of its 1960-2008 country-wise standard deviation. The plots show
that countries with more frequent majoritarian single-party cabinets hold less volatile fiscal policy,
suggesting that the action/inaction argument in Spolaore (2004) is not valid for fiscal policy.

Figure A5.A. Standard-deviation of Public Revenue, Public Expense, Budget balance and Public debt (all
in GDP p.p.), compared with cabinet majoritarian-single-party status (country-averages, 1960—2008)
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Source: Fiscal data from OECD Economic Outlook No. 86; political data collected by the author — see
Section 3.1 for references and details.

Notes: Majsing is originally in daily frequency and fiscal policy variables are originally in yearly
frequency. Majsingis a dummy variable signaling days with a majoritarian single-party cabinet in office.
First the political variable is averaged to yearly frequency (into country-year observations) and, secondly,
is averaged country-wise for the whole period, considering, for each plot, only the observations for which
the respective political and fiscal variables are non-missing. Country-wise standard-deviation is computed
for each fiscal policy variable (for 1960-2008).

Figure A5.B performs a similar exercise, replacing majsing with its two underlying political indexes —
mayj, ranging from zero (minoritarian cabinet) to 1 (majoritarian), and coal, ranging from zero (single-
party cabinet) to 1 (coalition). In line with Figure A5.A, there seems to be no clear evidence supporting
the hypothesis that majority or single-party cabinets hold more volatile fiscal policy.



Figure A5.B. Standard-deviation of Public Revenue, Public Expense, Budget balance and Public debt (all

in GDP p.p.), compared with cabinet majoritarian and coalition statuses (country-averages, 1960—2008)
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Source: Fiscal data from OECD Economie Outlook No. 86; political data collected by the author — see
Section 3.1 for references and details.

Notes: Maj and coal are originally in daily frequency and fiscal policy variables are originally in yearly
frequency. Maj (coal) is a dummy variable signaling days with a majoritarian (coalition) cabinet in
office. First the political variables are averaged to yearly frequency (into country-year observations) and,
secondly, these variables are averaged country-wise for the whole period, considering, for each plot, only
the observations for which the respective political and fiscal variables are non-missing. Country-wise
standard-deviation is computed for each fiscal policy variable (for 1960-2008).
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Figure A7. Outlying character of Luxembourg with respect to Capital Account net flows
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Figure A8. Cross-country yearly average of FDI, Equity and Capital Account net flows
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Euro And International Trade: The Role Of Exchange Rate

Uncertainty And Policy Credibility On Export Market Entry
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Abstract

Exchange rate risk is central to discussions about international economic policy. The elim-
ination of that risk is one of the benefits attributed to the European currency union project.
The introduction of the Euro represents a distinctive experiment of exchange uncertainty
reduction, given the extraordinary credibility associated to such policy action. This study
presents a theoretical model using the real options approach to understand how exchange
rate volatility may induce firms to wait before entering the export market - entry hysteresis.
The model combines (i) uncertainty around future exchange rates, (ii) sunk entry costs, (iii)
entry decision preceding the realization of the future exchange rates, and (iv) irreversibil-
ity of the entry decision. According to the model, by eliminating exchange rate uncertainty
within the Eurozone, the Euro contributed to export market entry by firms that would, oth-
erwise, remain as non-exporters. The model produces a closed-form market-entry threshold,
with a clear relation with exchange rate volatility, allowing for objective empirically-testable

hypotheses.
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1 Introduction

The risk associated to exchange rates is crucial to international economic policy. The elimination
of that risk is one of the benefits attributed to the European currency union project. The introduc-
tion of the Furopean single currency represents a distinctive experiment of exchange uncertainty
reduction, given the extraordinary credibility associated to this policy action. This study presents
a theoretical model using the real options approach to understand how exchange rate volatility
may induce firms to wait before entering the export market. According to the model, by elim-
inating exchange rate uncertainty within the Eurozone, the Euro contributed to export market
entry by firms that would, otherwise, remain as non-exporters. The model produces a closed-form
market-entry threshold, with a clear relation with exchange rate volatility, allowing for objective
empirically-testable hypotheses.

As noted in Obstfeld and Rogoff (1998), exchange risk is central to discussions about inter-
national economic policy — dollar safe-haven appreciations after crises external to the USA and
risk-aversion-based arguments driving the European common currency project are examples. The
“Delors Report” on the European Monetary Union (Delors, 1989) explicitly states that “the cre-
ation of a single currency area would add to the potential benefits of an enlarged economic area
because it would remove intra-Community exchange rate uncertainties and reduce transaction
costs, eliminate exchange rate variability and reduce the susceptibility of the Community to ex-
ternal shocks.” This European single currency - the Euro - aggregates 11 countries accounting for
20% of world’s output, 30% of world’s trade and 300 million people (Baldwin, 2006), integrating
an economic and monetary union process ultimately aiming at price stability, balanced growth,
living standards convergence, high employment and external equilibrium (Delors, 1989). Baldwin
(2006) considers it the world’s largest economic policy experiment. Along the process, the Euro
produces an uncertainty reduction with high potential impact on international trade.

But this uncertainty-reduction effect is especially powerful due the distinctive credibility asso-
ciated to the policy: “a single currency would clearly demonstrate the irreversibility of the move
to monetary union (...)” (Delors, 1989). [Irreversibility is key. The extraordinary commitment

credibility around the Euro is compared by Zingales (2012) to a legendary strategy by the Spanish
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explorer Hernan Cortésﬂ According to the legend, Cortés, in his quest to conquer Mexico, ordered
the burn of the ships that transported the army from Spain. Irreversibility motivated the army
towards victory, by inducing unquestionable commitment.

Baldwin et al (2008) test the impact of the European currency union on international trade,
replicating the exercise in Rose (2000)@ for the EU-15 in the 1996-2006 period, with several method-
ological improvement{’] Their results point a significant positive impact of the Euro on the level
of exports from Eurozone (EZ) countries to both EZ and non-EZ countries, qualitatively confirm-
ing the “Rose effect’] although with much smaller magnitude. These results appear in a context
of no clear or solid evidence supporting the impact of exchange rate volatility on international
trade. Many studies had found significant (and, sometimes, very large) impacts of either exchange
volatility or currency unions on tradeE]; nevertheless, Tenreyro (2007) identifies and implements a
set of methodological improvements to the empirical framework used in several of those (successful)
studies - the gravity equation - finding no significant impactf’|

In any case, Baldwin (2006) acknowledges (in it concluding remarks) the long way still to be
covered in order to understand the impact of the Euro on trade. Moreover, a theoretical discussion
on how this impact may occur is pointed as the next step to take. According to the author, “it is
now time to move beyond studies of how big is the magic.”

Our study intends to take this step, contributing to end the absence of clear-cut conclusions
on the effect of exchange rate volatility on trade (see IMF, 2004, for a review). More specifically,
we explore a possibility already discussed in Baldwin (1988) but — to the best of our knowledge

— not yet directly assessed in the literature: “(...) it seems likely that real exchange rate shocks

!This legend is not historically accurate and is used by the author in an essay on the fiscal policy constraints
associated to the Euro adhesion.

2Rose (2000) finds significant positive impacts of currency unions and significant negative impacts of exchange
rate volatility on international trade.

3Some of them proposed in Santos Silva and Tenreyro (2006).

44(_..) two countries sharing the same currency trade three times as much as they would with different currencies.”

SExamples are Kenen and Rodrik (1986), De Grauwe (1987), Koray and Lastrapes (1989), Bini-Smaghi (1991),
Arize (1998), Dell’Ariccia (1999), Fountas and Aristotelous (1999), Rose (2000), Rose and Wincoop (2001), Anderton
and Skudelny (2001), Rose and Engel (2002), Glick and Rose (2002), Bun and Klaassen (2002), Nitsch (2002, 2004),
De Nardis and Vicarelli (2003), Micco et al. (2003), Barr et al (2003), Broda and Romalis (2003) and Koren and
Szeidl (2003). See Baldwin et al (2005) for a review. In IMF (2004), a panel data empirical analysis is performed,
finding some negative impacts of exchange volatility on trade, but those impacts are also not robust, mainly to the
introduction of country time-varying effects.

6More recently, Berthou and Fontagné (2008), Esteve-Pérez et al (2008) and Fontagné et al (2009) use firm-level
data to find significant trade effects from the introduction of the Euro.
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could (...) have hysteretic effects. Additional research is needed to explore this Conjecture”ﬂ We
design a theoretical model that answers this call by analyzing the role of exchange rate volatility
in enhancing the value of a specific strategic option, available to any potential exporter: waiting
one more period before entering the export market. This represents an application of the real
options approach developed in Dixit (1989) to the interaction between exchange rate volatility and
export market entry. Some pivotal components in this framework are (i) the uncertainty around
future exchange rates, (ii) the existence of sunk entry costs, (iii) the entry decision timing, previous
to the realization of the future exchange rates, and (iv) the irreversibility of the entry decision.
Under such conditions, firms become vulnerable to unfavorable exchange rate realizations after
entry. This vulnerability, associated to the sunk cost of entry, produces a theoretical rationale for
entry hysteresis, by enhancing the value of waiting as defensive strategy. Broll and Eckwert (1999)
build a theoretical model close to this approach, abstracting away from components (ii)-(iv) and
considering instead that there are no entry costs, that the firm decides if to enter after observing
the exchange rate and that she may exit the export market at any time. This alternative context
produces, instead, a theoretical argument in favor of a positive impact of exchange risk on the
value of entering the export marketﬂ

Baldwin and Krugman (1989) also build a theoretical framework assessing the real options of
entering and exiting the export marketﬂ In their model, hysteresis is driven by the gap between
the export-market entry cost and the ongoing maintenance costs associated to that market. We
wish, instead, to underline, isolate and understand the role of exchange rate volatility in the entry
hysteresis. Moreover, our model uses a realistic stochastic process to represent exchange rate
motion and aims at producing an empirically testable closed form rule guiding the entry decision.
These two features answer two improvement needs made explicit in Baldwin and Krugman (1989):
to abandon the (unrealistic) i.i.d. assumption in the conditional distribution of the future exchange

rate and to assess the empirical importance of the effects at hand.

"Baldwin (1988) explores the role of hysteresis in the impact of exchange rate shocks on market entry/exit,
after the shocks take place. Differently, our study assesses the role of potential future exchange rate variations in
determining current entry hysteresis, before those variations occur.

8Examples of other studies exploring positive impacts of exchange rate volatility on the value of the real option
of exporting are Franke (1991) and Sercu and Vanhulle (1992).

9Firms, in this model, are foreign and face the decision of entering a domestic market to sell their products.
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Our model follows closely the theoretical framework in Handley and Limao (2012). Sections
2 and 3 replicate its monopolistic competition setting and the zero-profit condition determining
market entry under certainty; differently, trade tariffs and wages are not considered, exchange
rate is made explicit instead, and new forms of heterogeneity across production sectors are added.
Firm productivity remains the pivotal dimension with respect to which export market entry is
determined™} Section 4 designs a stochastic path for the relevant policy variable, similar to the
one in Handley and Limao (2012) in its shock-driven dynamics and in its focus on the potential
worst-case scenario for future policy. The specific policy motion process, though, is distinct, in
order to effectively represent the specific dynamics of our policy variable: the exchange rate. This
motion process distinction translates into a distinct set of conditions determining market entry
under uncertainty, in Section 5. Nevertheless, these conditions follow the real options approach
taken in Handley and Limao (2012), leading to a similar interrelation between the entry thresholds
with and without uncertainty. The channel through which policy credibility operates is also the
same - the probability of policy shocks -, although now designed (in Section 6) under a framework
specific to the policy experiment at hand: the European currency union. Given the clear role of
exchange volatility in the closed-form entry threshold under uncertainty, Section 6 derives objective
hypotheses concerning the Euro impact on export market entry. Such hypotheses pave the way
for promising empirical research.

The model predicts that, by reducing exchange volatility, the Euro reduces hysteresis and
lowers the export-market entry threshold, promoting firm entry. The framework we design does
not account for potential general equilibrium effects associated to the simultaneous introduction
of the Euro in a broad set of countries. One example of such effects is the enhanced competition
in intra-Eurozone trade, produced by the additional firm entry (e.g. if more French firms start
exporting to Italy after the Euro is introduced, the same happens with German firms, meaning
that French exporters will face additional competition in the Italian market after the Euro). Such
competition increase could induce export price decline, countering and potentially off-setting the

direct entry promotion from the Euro introduction. Baldwin et al (2008) and Fontagné et al (2009)

0As in Melitz (2003), firms face a fixed cost to enter the foreign market, and, as an output of the framework,
only a range of the most competitive firms will find it profitable to export.
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present evidence supporting this competition-driven price reduction@ Even in the presence of
this general equilibrium effect, our model remains adequate to analyze the accession to a currency
union by an isolated country (the Eurozone enlargements provide recent experiences of the kind,;
see Flandreau and Maurel, 2005, for an example of monetary union involving two countries only,
the Austro-Hungarian union).

As mentioned above, the next sections describe the theoretical model. Appendix B generically
provides details on its mechanics. Any other specific Appendix section providing additional details

shall be explicitly mentioned.

HBaldwin et al (2008) extract this conclusion from (i) the absence of empirical support for trade diversion by EZ
exports towards EZ markets — which would concomitantly result from transaction costs reduction —, (ii) the presence
of evidence supporting a broad price reduction in EZ imports, regardless the origin country, (iii) the presence of
evidence supporting the trend towards the usage of pricing-to-market strategy by non-EZ exporters when assessing
the EZ, (iv) the empirical evidence pointing the absence of product-type portfolio expansion in non-EZ exports to
EZ — one of the arguments pointed in earlier studies to explain the empirical invisibility of trade diversion towards
the EZ — (this evidence confirms (i)) and (indirectly) from (v) the presence of evidence supporting the increasing
convergence of exports prices within the EZ.
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2 Demand, Supply and Pricing

The model operates on a monopolistic competition setting. Consumers in importing country ¢ face

price p;, (denoted in country i’s currency) for each unit of product v. Their optimal demand for

g = 1eYi ()
" R PZ )
1/170'5

where Pj; = [fveﬂ (pi)' "7 dv represents the constant-elasticity-of-substitution (CES) price

product v, g;,, is given by

index of sector s, Y; the aggregate income of country ¢, us the income share devoted to goods from
sector s, and o, > 1 the constant elasticity of substitution, heterogeneous across sectors s € S.
Note that p;, includes any existing trade costd'?l Each product v belongs to a given sector s, which
corresponds to a set of products Qg, a sub-sector of Q (v € Q, C Q)H

Firm j, located in country z and exporting v to country i, receives py, = %% per unit sold,
where p,;, is measured in country z’s currency and e®® represents the exchange rate between
countries x and 7, measuring the amount of 7 currency units per x currency unit. Firm j’s marginal
cost for producing product v, ¢;, is heterogeneous across firms, is constant for each firm, and has
the form

C;, = —
vl )
aj

where a; represents a measure of firm j’s productivity, c represents the the unitary price of inputs
originating from country z — measured in country z’s currency, heterogeneous in x, and constant

for all firms and products within z[”]

2Including dealer costs, transportation and advertising.
13Note that S denotes the set of sectors, while each sector s and the “universe” of varieties, €, are sets of products.
Optimal demand function g;, may be obtained from standard optimization of the representative consumer’s utility

:|1/Ps

function associated to consumption of goods from sector s, U = Q¥+ qé_“s, where Qs = [fveszs qhedv and

pszl_%
c

14We omit the index z for simplicity, given we focus on a same and unique origin country. Marginal cost c¢; = .
may be rationalized by a firm j’s production function of the form @; = C’]‘?‘L;_O‘m, where C; and L; represent,
respectively, the capital and labor stocks used by firm j and m represents the quantity of intermediate inputs used.
Assuming the capital and labor stocks are constant (short term), the total cost function T; = em(Q;) + wL; +rK;
(where ¢, w and r represent unitary prices of intermediate inputs, labor and capital, respectively) only depends on
Q; through the quantities of intermediate inputs used: Q; = C;‘L;fo‘m & m(Q;) = &1, Under such a setting,

J

ceL
J
H : R ) oT; _  0m(Q;) c
marginal cost associated to @; will be ¢; = 20, = ¢aq, = cor

where C]‘*lefa = a;. Under such a setting,

productivity is increasing in labor and capital stocks.
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Firms maximize profit ;s = (% — cj) Giv, reaching the mark-up rul

C

)
PsQj

* JR—
Priv =

where 0 < p, =1—+ < 1.

s

Using this optimal pricing strategy and the optimal demand function in the profit function we

obtain (after simplification) optimal profits

os—1
T R
zjis - 18 (61,72')0'5 )

os—1

where A;, = ( pe° ) wsYi(Pis)757 et~ Note that optimal profits (expressed in x’s currency) are

decreasing in €™, but this sensitivity is heterogeneous across sectors{ﬂ

oy
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3 Deterministic entry setup

This section discusses export market entry in the absence of uncertainty. Firm j enters the foreign
market of country ¢ if the present discounted value of the exporting profits exceeds the sunk cost

of entry K,; (expressed in z’s currency)

where 3 represents the inter-temporal discount factor. The condition above defines, in equality

(3;s=[1 — B] Ku:), the deterministic productivity threshold

Tjis~

All firms with productivity above al) enter the export market. Note that, given o, > 1, a currency
z appreciation (depreciation) e 1 () induces exit (entry)’} The underlying intuition is simple:
a currency x appreciation (depreciation) produces an increase (decrease) in the optimum foreign

output price p, = pt,,e”’, which, in turn, leads to a decrease (increase) in demand ¢;, and a

consequent decrease (increase) in optimum profits };;, = (ph;, — ¢;) ¢iv, making the profits’ present
discounted value smaller, relative the constant sunk cost K,;, for any firm j with a given produc-
tivity a;. The magnitude of this exchange rate impact on the entry threshold is also sector-specific,

as shown by the elasticity of the threshold to a definitive change in e®* is

dlnal o,
dlner  og,—1"

The deterministic productivity entry-threshold is the same for all firms exporting a product
from the same sector to the same foreign market — it’s value is sector- and market-specific. The

marginal entrant is the least productive exporting firm'%]

1"Detailed proof in Appendix B, “Appreciation-/depreciation-induced entry /exit”.
181 one assumes al} is positively correlated with capital and labor stocks it is also the smallest exporting firm.
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4 Exchange rate motion

To introduce exchange rate dynamics, we consider a process according to which Ej ; := Ine;}

will remain fixed at the current level E! := Inef” with some probability (1 —+), 0 <y < 1; with
probability v, Ej,, # E; and E%, T > t, follows a discrete Markov process, characterized by two
states, Low (L) and High (H), and the following transition probabilities p’,, I,J € {L, H}:

T+1

By Ey

Er L | Prr | Pru

E}{ P%L P?{H

where E% > E! and J:%Hp}, =1,1=1L, H.Iﬂ Once having switched to this discrete Markov
process, E% never returns to E.

As shown by Kopecky and Suen (2010), the Rouwenhorst method (distinctively) allows this
type of discrete processes to approximate the AR(1) continuous stochastic process, often pointed
as the best framework to model the behavior of the (logarithm of the) exchange rate - see Meese
and Rogoff (1983a, 1983b), Balke et al (2011) and Bekaert and Gray (1998) (the latter regarding
target-zone regimes)@. In order to attain clear comparative statics and closed form solutions, we
consider the simple 2-state discrete process above.

Under a fixed-exchange regime, v < 1 represents the probability of regime change (towards a
free-float or a target-zone) and, under a free-float or a target-zone, v = 1 and the exchange rate
follows the Markov process aboveEr].

For the transition towards the Markov process, we define the probabilities

Pioy = Pr (Bl = Bj|E; # B}, E} # By) , I = L, H.

¥For simplicity, we abandon the superscript . In its absence, all the analysis refers to the same source country
T.
20More specifically, Kopecky and Suen (2010) prove that the Rouwenhorst method matches the conditional and
unconditional mean and variance and the first-order autocorrelation of any stationary AR(1) process, showing also
that this method is distinctively accurate in replicating the parameters/observations of that continuous process and
is distinctively robust with respect to variation in the persistence of the process, the number of points used in the
discrete approximation and the procedure used to generate model statistics.

2INote that the assumption of v = 1 under a free-float /target-zone implies the allocation of probability zero to
the event of returning to a fixed-exchange regime.
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5 Enmtry setup with uncertainty

This section describes the entry setup, under the uncertainty originated by the exchange-rate
motion process described in the previous section. Define V,(.), o = e,w, as the value of an
exporting (o = e) or a non-exporting (o = w) firm - for a non-exporting firm, these value functions
may be interpreted as the value of the real options of entering and waiting in the next period,
respectively. Assuming V;(.) to be continuous in the exchange rate, IE" (exchange rate threshold)

such that firm j is indifferent between exporting and non-exporting:

V(B a;) — Ky = V(B a;).

By definition, the firm that is indifferent between exporting and non-exporting given the current
(log) exchange rate E - the cutoff firm -, is that for which Ei¥ = E}. We shall assume Ej < E} <

E%,. Vt, and, thus, the culoff firm enters (waits) whenever Er = B} (Ep = EY).

u

it (separating exporters from non-exporters)

The productivity threshold under uncertainty a
shall be precisely the productivity held by the cutoff firm. In order to determine it’s value, we
consider the following system of value functions describing the cutoff firm, still out of the export

market at the beginning of period ¢ and (alternatively) facing a (log) exchange rate of E! (the

current exchange rate), Ei or E |

2E! £ Bt and E} # E%,. The exit option is not analyzed nor modeled.
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Vo(EL aily) = ajis(Ef, aly,) + (1 — ) BVL(EL, all,) + 7 [EI:L,H {piEtz-‘Z(E? agt)}] (5.1)

Vil Ep ) = (1= ) BVl B}y all) + 98 [r (Ve BLal) = Kus) + Dl Vo By all)| - (5:2)

V(B ) = mojis (B}, abl,) + B [EJ:L,H {me-f/e(E} agt)H , I=LH (5.3)
V(B all) = B [ (Ve(BL o) = Kua) + b Va(Eipal)|, T=L.H . (5.4)
VE(EZﬂ az['{et) — Ky = Vw(EZ7 agt)ﬂ (55)

where ,;;5(.) represents the optimal profit functio and V,(.) describe the value of the firm
when the exchange rate follows the Markov process described in Section 4. Note that, in the
sub-problem defined by this discrete Markov process, we assume that firms enter if £}, ; = E} and
wait if B}, = Ej; - see equations and . The optimality of such strategy is ensured by the
conditions EIV = Ej, E} < Ej < Ey; and ypl, ;; > pipy, which we take henceforth as assumptions
(see Appendix C for details on the determination of these sufficient conditions).

Using (5.1)-(5.5)), we attain the uncertainty thresholdP]

o, — P L~ 6Py + 5P,
ist ist 1 — Bp;[H + B’ysztH exXp {Us [Etz - EIZLI]}

(5.6)

23 Asterisk is dropped for notation simplicity.
24Gee Appendix A for further details on this threshold determination.
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This productivity threshold under uncertainty consists of a transformation of the deterministic

threshold?®l Note that
i i _ xjis (E}ﬁ
1—exp{a$ [Et —EH]} —1—m
represents the percentage loss in profits from a potential jump from the current exchange rate E!
to the worst case scenario EY. By assumption, E% (E%) may assume any value higher (lower)
than E!, implying that E! — E% < 0 and aY, > all,: the profit loss from a jump to the exchange
rate worst scenario produces an hysteresis gap between the deterministic and the uncertainty
thresholds, and this gap is increasing in that profit loss. In spite of the optimal-profit function
convexity in the exchange rate (lowering risk aversion), uncertainty induces an increase in the

productivity threshold the firms must overcome in order to rationally decide entering the export

market - due to uncertainty, some firms that would otherwise enter, now choose to Waiﬂ:

D U D U aagt
Qist = Qg |7:07 Qg < Qygy |7¢0a 9y > 0.

U .
Moreover, the sensitivity of the ratio % with respect to the worst-scenario potential shock, E}—

ist

E%, depends on o,, meaning that this uncertainty-driven threshold amplification is heterogeneous

across sectors.

ZNote that a¥, = a), when v = 0.
26Note that only “bad news” impact the decision.
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6 Exchange rate policy

We define as exchange rate policy intervention an isolated change in the value of the exchange
rate, induced by the monetary authority (e.g. an isolated depreciation), and as exchange rate
policy regime an intended exchange rate agenda to be pursued by the monetary authority (e.g.
fixed exchange rate).

We assume that a policy intervention induces a change in the current (log) exchange rate E!
and that the introduction of a new exchange rate policy regime induces both a change in E; and

a change in the probability of regime shift, as follows

Yit = foree + ('Yeuro - 7f’ree) EUT 05t + (7]‘2@ - ’Yfree) flmzt + (’Yta’rget - 'Vfree) targ@tm

where euro;; represents a dummy signaling the Eurozone membership by both countries z and ¢
(at period t), fiz; represents a dummy signaling the presence, in period t, of a fixed-exchange
regime (other than the Euro) between the currencies of those two countries, and target;; represents
the presence in t of a target zone constraining the exchange rate between x and 1.

Although the Euro may be considered a special case of a fixed-exchange regime, the extremely
low reversibility associated to a currency unification may grant this policy a distinctively higher
commitment credibility than that of any fixed-exchange regime.

In the context of a free-float regime (euroy = fix; = target;; = 0), the probability of regime
shift is y¢yee, but, with the introduction of an exchange-rate-constraining policy regime, this prob-
ability shifts to: (a) Yeuro if both countries belong to the Eurozone, (b) 7y, if a fixed-exchange
regime different than the Euro is implemented in the exchange between x and i, or (¢) Viarger if a
target zone is implemented between x and .

An empirical test to the model may use a set of exporting and non-exporting firms and the
uncertainty-threshold specification to test hypotheses (1) Veuwro < Viz < Viarget < Vfree, (il)
Yeuro = 0 and (iii) vfree = 1. Note that, under a fixed-exchange or the Euro, we interpret v exactly
as the probability of regime shift; under a target-zone, this parameter may be interpreted instead

as a moderator of transition probabilities towards E}; and Ej (ypl, 5 and vp, 5, respectively).
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Conclusion

Exchange rate risk is crucial to international economic policy and its elimination is one of the
benefits attributed to the European currency union project. The introduction of the Euro produced
a distinctive exchange uncertainty reduction, due to the extraordinary credibility associated to such
policy action.

This study presents a theoretical model using the real options approach to understand how
exchange rate volatility may induce hysteresis in export-market entry. The model combines (i)
uncertainty around future exchange rates, (ii) sunk entry costs, (iii) entry decision preceding the
realization of the future exchange rates, and (iv) irreversibility of the entry decision. Its monopo-
listic competition setting and the productivity-driven firm heterogeneity produce a market entry
threshold representing the productivity level below which firms rationally decide not to enter the
export market. The sunk cost of entry and the vulnerability of firms to potential unfavorable
exchange rate scenarios assign value to the real option of waiting before entering, as defensive
strategy. Therefore, the market entry threshold is multiplied under uncertainty, raising the pro-
ductivity level that firms must overcome before benefiting from entry.

The stochastic process designed to represent exchange rate motion mimics empirically observed
exchange rate dynamics and isolates the probability of exchange rate change over time. The entry
threshold under uncertainty is increasing in this exchange rate change probability. Moreover, the
closed form derived for the entry threshold allows the empirical estimation of this probability
and, more specifically, allows to test its reduction after the introduction of target-zone, fixed or
common-currency exchange rate regimes. A negative impact by such regimes on the probability
of exchange rate change is equivalent to threshold reduction and, thus, export-market entry.

The impact of the Euro on entry via uncertainty reduction may, thus, be tested by analyzing
the evolution of the estimated probability of exchange rate change around the introduction of the
European common currency. Data on the number of exporting and non-exporting firms in any
Eurozone economy may allow this empirical assessment. Destination country identification shall
allow the use of non-Eurozone economies as an important comparison group; business sector iden-

tification may be used to test the impact heterogeneity predicted in the entry threshold closed
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form. There are general equilibrium effects not acknowledged by our model - e.g. the enhanced
competition in intra-Euro international trade, due to simultaneous adhesion by several countries
- which could counter and potentially offset the entry-promotion impact through reduced uncer-
tainty. One way to overcome such caveat is to assess the adhesion to the Euro by an isolated
country or by a limited set of countries.

The distinctive power of the Euro, associated to its credibility and to its irreversibility stance,
may also be tested by replicating that probability estimation around other exchange rate regimes.
A post-Euro especially intense decline in the probability of exchange rate change (compared to
the probability decline after a target-zone or a fixed-exchange regime) shall provide empirical
support for the extraordinary uncertainty-reduction impact by the European currency union. More
specifically, a null probability of exchange rate change after the Euro introduction represents

evidence of exchange uncertainty elimination.
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A. Uncertainty threshold determination in detail

For notation simplicity, define 7 (.) as the optimal profit function, E, = E., k = L,t, H, and

Pmn =L, m = Ep, By, E and n = Ep, Ey. Using equations (5.3)) and (5.4) we attain

(1= Bpss)m(Er,afy) + Bprm(E;, al,)

U —
Ve(Er azy) = (1 — Bpun) (1 — Bprr) — B?pru-PuL ’

[ # J, I,J e {L,H} (6.1)

BruL
En, ajy) = By, dY
Vw( " awt) (1 - BPHH) (1 - 5]0LL) - 52PLH~19HL7T( b awt)+
52PLH-]?HL Uy BpurL
- (1 - BPHH) [(1 - BPHH) (1 - 5PLL) - 62pLH-pHL] 7T(EH7 am) 1— 5PHHK (6'2)
Using , , and , we attain
1
Ve(Er, ajyy) = mﬁ(EnagtH
n VB 1
_1 —(1=7v)B(1—Bpar) (1 = Bprr) — B%prLu-paL’ _
Z (e [(1 = Bpss) m(Er, ay) + Bprm(Eral)] | (6.3)
I.Je{L H}
I1#J
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- ~B (1 - 8)pe,rL + Bpur
Vi (B, aig) = 1—(1—=9)B81—=Bpyn) (1 —Bprr) — B*pru-pur

BpLH U :|
m(Ep,d%,) + —————7(Ey,al,)| —
( L t) 1 — Bpwn ( H t)

Bpe.aPHL ) K (6.4)

_LQ) , Bpeupus
1—-(1—7)8\""" " 1 Bpun

We then determine the productivity threshold under uncertainty a¥, by applying (6.3)) and (6.4)
to (5.5)).

B. Derivations and proofs

Maximizing profits to reach optimal pricing strategy

o*. 0 Di
Jiv v o
apiv == apw (E CJ) v = Ve
’ (pi)»—cj) pels (B _JS=O<:>
apiv er’ Pis Pis
1 ,usY; Div o <pw ) Ns}/z —ge—1
&> — | = — 0 - — Cj s =0«
ety PZ B $ Tt J F)Z}S—Uspw
1 — Og MSK —o ,LLS}/Z —os—1
. o HeTi el ) o
z,i Pii—as w + 0sCj Pils_a Diy Pint0
1—o0,
B T = s
oscie” . et
PN — _
Div 1—o, pszl—% Piv Ds
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Optimal profits

* _ p;kU _ Cj /”’LS}/; p;k’U e —

wjiv = \ goi Ci | Giv = E — G P P_zs =

_ Us _ 1 C] MSE C_‘jﬁ o —
Os — 1 F)is Ps PZ

pO'S aUs_l
= : SYi(Pig)rs el L
(E5 ) mvpaeiemes s
=i
Deterministic entry threshold
* os—1 1/05_1
ji ] 1— B) K, L _gs
L K., & A I =(1-— K, a = Q Lit)os—1
1-75 (em4)7 =5 @ [ A (6 )

Appreciation- /depreciation-induced entry /exit

02 [Kmuﬁ)r/”‘l

Py = =2 | 7Y (e**)7s=T > (. Thus, an increase (decrease) in ™ produces an increase
S 18

(decrease) in af and a consequent decrease (increase) in the number of firms that export (firms

with productivity a; such that a; > al?) - firm exit (entry).

Elasticity of the threshold w.r.t. "

Olnal 0 { 1 1n|:Km'(1_6>:|}+ O 9 2 s

- = . - ne™ =
Olnert  QJlne® | g, —1 A; o, —10Ine>t e o, — 1

Profit loss under E';

1_ZJZS(E}_I) o 1_Aisa?S—1(eXp{E}-I})7US _ (EXp{Eg})GS — 1_

(B T Al New{B)) T (B

(exp{E} — Ey})” = 1—exp {os [E] — Eyl}
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Uncertainty impact:ag—%t > 0

dagy, _ agy 9 [ 1 — Bplyy + B, } _
Oy 05— 107 |1 = Bplyy + BVP,u-exp {os [} — Ey]}

a2, lﬁp’};tH (1 — By + B, exp {0, [E] — Eyy]})

0= L (1= Bplyy + Pl exp{os [Ef — Eyl})’
ath [(1 - Bpqu + BVPjEtH) 6piEtH' eXp {05 [EZ - E}{]}

os— 1 (1 — Pk + ﬂyp"EtH. exp{o, [E} — E}{}})Q
al, [(1 — BPlau) B (1L — exp {0, [E} — Ey]})
O = 1| (1= Bplyy + Bl exp {0 [Bf — Ey]})’

C. Sub-problem optimality consistency

Below we determine the conditions under which we can consistently focus on the decision strategy
assumed in Section 5 for the sub-problem originated by the event E;, | # E; (exchange rate starts
following a discrete Markov process). Note that, for this sub-problem, we assume, in equations
and , that a firm waiting in period ¢ shall, in period ¢+ 1, enter if E} , = E} and wait if
E;, | = Ej};. Below, we show that, if Ej < E; < Ej; and ypl, ; > p} 4, firms to which that strategy
is sub-optimal have trivial solutions for the full-problem characterized by equations (5.1)-(5.4)
(firms that always enter in the sub-problem will always enter in the full-problem and firms that
never enter in the sub-problem never enter in the full-problem). Thus, under those conditions, the
only set of firms to which the productivity threshold under uncertainty a%, is relevant is the set of
firms to which that sub-problem strategy is optimal.

In this exercise, we follow Dixit (1989), using a slightly different notatio Vi) (-) and
Viu(e)(-) shall now denote “the value of a firm that was outside (inside) the export market before
the current period started”. This value will already be the outcome of the optimal decision between
entering and waiting in the current period, whereas in equations —, f/w(e)(.) and Vi) (.)
represent the “value of a firm, should it wait (enter) during the current period” - the value of

each specific option, instead of the value of the optimal choice. The results are the same to those

27See the appendixes of this study, available at
http://www4.ncsu.edu/ " jjseater/PDF /Classes/784Dixit _Entry&Exit Appendices JPE_Jun1989.pdf
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attained through the setup used in —, as shown, for instance, by the full match between
the uncertainty threshold obtained in ([5.6) and that attained in the very last result of this section.
Other notation changes are adopted, for simplicity (e.g. E' = E; and pl; = pl ).

We start by exploring the sub-problem setup and determine the thresholds delimiting the sets of
firms that have distinct optimal strategies; afterwards, we move to the full-problem and determine
the productivity threshold under uncertainty al, for each of those types of firms, determining also
the conditions under which al, becomes irrelevant to the firms that never (always) enter in the

sub-problem.

Sub-Problem Setup

The exchange rate can only assume one of two possible values, Ei and E%. The transition
probabilities are prr, pru, puu, and pgyr. There are two state variables, the exchange rate and a
discrete variable equal to w when the firm is not exporting and to e when the firm is exporting.
Becoming an exporter entails the payment of a sunk cost K,; and a flow of profits 7. (a;, E%)
or 7 (a;s, Bl ), where a;, is the productivity of the firm. Not exporting implies a flow of profits
Tw (a;s). The decision problem consists of optimally choosing the trade status; the resulting value
functions are f/w() and f/e() If the firm is not exporting and chooses to start exporting, it acquires
the value corresponding to the exporting status (and vice-versa). The value function in each status,
net of the switching cost, is the terminal payoff function for the other status. Note that, in the
absence of per-period costs of exporting: (i) there is no reason to stop exporting once you have
started, (ii) the only reason why a firm might not start exporting is that the associated expected
profits flow, once the discount rate § has been taken into account, is not sufficient to cover the
export sunk entry cost K,;. Note that (ii) bites less for more productive firms.

The intuition is that very productive firms (a > a%,) will prefer to start exporting both at E%
and at EY, firms with an intermediate productivity level (ai-’s <a< afs) prefer to start exporting
at E} but not at E;, and less productive firms (a < af,) will never choose to start exporting. We
can define three productivity intervals, described by the two cutoffs a’, and a,, with a?, < af..

187

Next, we determine these cutoffs.
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The Problem of a Non-exporter

Consider a non-exporting firm with productivity a;s and facing the current exchange rate E. The
value of the firm is V,,(E%, a;). The firm optimally chooses if to become an exporter or not as
follows. If the firm enters into the export market its value switches to f/e(E’L, a;s) but the firm has
to pay K,;. Alternatively, the firm could stay out of the export market for one more period, get
Tweis i the current period, and start the new period with the exchange rate E% with probability

PLH OF E’L with probability prr. The expected continuation value is

B |Va(B} + dB}, i) | = PV BL i) + P Vi (Bl o).

By Bellman’s Principle of Optimality, V,,(FE%, a;s) must be the better of the two alternatives, that

is,

Vil Bl ) = ma { Ve 00) = Ko, s (032) + 8 [P Vi B 002) 4 Dl Va By a2)| }-
Following similar steps, the Bellman equation when the current exchange rate is EY is,

Vi Bigsase) = maz { Ve(Bip, 000) = Kors Toess (a30) + B [Phgs Vo (Bl a00) + D Vo (B 00|

Such equations produce the following conditions.

1. Va;s < a,

‘N/w(Ezy ais) = Twais (ais) + 5 |:szL‘7w<Ez7 ais) + pZLHVw(E%h ais)] (65)

f/w(quy ais) = Twazis (ais> + 6

1

p%LVw(EZ> Qis) + p%HVw(Ejrfa ai8>} (6.6)
Vw(Eza afis) Z Z(Eza ais) - Km

Vo (B, ais) > Vo(BY, ais) — Ko

95



2. Va;s > af,

V(B a3s) = Ve( B}, ais) — Ko
VW(E}{7 aiS) = ‘N/e(Ej‘Ja ais) - sz (67)
Vw(Eiv Uis) = Twais (@is) + B [piLva(EEa Qis) ‘*‘PiLH‘N/w(E}I, ais)}

vw(Eé{a ais) Z Twazis (az’s) + 6 p%LVw(E2> ais) + p}{va(E}{; ais):|

1

3. Va,;, € (a’-’ ag)

187 1S

VW(E}'J ais) = ‘A}YE(EZLa a’is) - K:m (68)

‘N/w(E;h ais) = Twais (ais> + ﬁ pi’{va(E}ﬂ ais) +p;IH‘~/w(E}{7 ais>:| (69)

1

vw(-Eia ais) Z Twzis (ais) + 6 |:pZLL‘~/w(E27 ais) +pZLH‘~/w(E}{7 ais>i|

Vi (Bl azs) > V(B ais) — Ko

The Problem of an Exporter

In the case of an exporting firm we do not need to distinguish between the three cases above.

Consider an exporting firm with productivity a;s when the current exchange rate is E%. The value

of the firm is V,(E%, a;;). The firm has no reason to choose to stop exporting. Its value is equal
to the cash flow from selling in the domestic and foreign markets plus the expected continuation

value, i.e.
‘76<E27 ais) = Twzis (ais) + Texis (ai87 EE) + ﬁ [plLL‘N/e<E27 ais) + p’LLHf/e(E;I? ais) ) (610)

and

Z(Eza ais) 2 ‘N/w<ElLa ais)-

If the current exchange rate is E% instead,
‘76<E;—17 ais) = Twazis (ais) + Texis (ai& E;—I) + ﬁ [leLf/e(E;ﬂ ais) +leH‘7e(Ej'—Ia az’s) ) (611)
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and

<z

V(EH7azs) 2 (Ejiqaais>~

Solution

The goal is to solve for the two cutoff values a?, and a..
First, consider the two equahtles and . in the —00, 15) region. We can use them to
solve for Vi, (E%, a;s) and Vi, (El, a;s).

Twzis \Qis ; o i
( ) + 5 pLH‘ Vw(EHyais)

f/wEiaais: i
(Brai) = 750" 0 g

Twzis \Qis ; ) i
( ) + 5 pHL. Vw<EL7ais)

VwEiaais: -
Bl o) = g AT g

(B, ai) = v [1—ﬁp2L +6(1_BPZLL)(1_BP3{H>7T o)
‘~/w i L) = i | Twais (a28> . piﬁIL - wzis \Uis :|
(Bl ais) = v {1—5]91111{+ﬁ(1—ﬁplLL)(1_ﬁpi‘1H)ﬂ (o)

where v' = (1 — 82p% yply / [(1 — BpL,) (1 — 5173{1{)])71

Similarly, consider the two equalities (6.10) and (6.11)) in the whole support (—oo, +00). We

can use them to solve for V,(E%, a;) and V,(E, ;).

Twzis (ais) + Texis (a’isa Ei)
1—Bpl,

+ ALV (Ejy, au)

‘7€(E27ai5) = _ﬁp
LL

ais) + Texis (aisa E}-I)

Ve(Eg,aw:”m( + By (g a,,)

1-— 61’3‘111{ 1 — Bpyn
V EZ _ |: 1 - ﬂpHH + 5 (1 - pLL>7r ) (a‘ ) + Texis (ai&.E}") ﬁpiLHﬁem (ais, E}{)
o 1— ﬁpLL BpHH) 1 —Bprp (1= 8pLr) (1= Bpyy) ]
(6.12)
V E@ i _ |: 1 - BpLL + 6 (1 - pHH)ﬂ_ ) (G/ ) + Texis (aisa‘E}{) ﬁpiqL?Tewis (aisa EzL)
i 1 - BpLL ﬁpHH) 1 — Bpyn (1— BPEL) (1- Bp}fH)-

(6.13)

b

We shall now solve for a?,. Using the expressions above for V,,(F%, a;) and V,(E, a;) and
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equation (6.8) evaluated at the a?, cutoff, we can solve for a?,,

Vw(Eia a?s) = %(EZLa a’?s) — Ky

i | Twzis (afs) Pin A
’ [1—% T B 0 A ()| =

— i (1— 5193{1}1) +8(1 _'piLL)ﬂ_ ' (al-’ ) Texis ( zs’EZ) X BPEHTezis ( 7 B )
(1— Brrr) (1- mﬁqﬂ) Hee A I BpLL (1— Bpi) (1- BpHH)

pi
Twzis (CL;)S) + ﬁmﬂwms (a?s) =

= (1 — ﬁp%H) + ﬁ (1 _piLL) BpiLHﬂem'S ( Gis> El )

Twzis ( 23) + Texis ( Qg5 EZ) + - (1 - ﬁpZLL) 7

(1— ﬁpqu) (1- 5PHH)
i BpLH ) i _ i &
Texis ( zs?E ) (1 — 5pHH) 7Tems( ZS,E ) - (1 ﬁpLL) Vi
A (ags).a-s_l + 5pZLH A, (ags)‘gs_l _ (1 _ ,Bpl ) K:m
e O Br) ()" i) 7
A 1 L
i oot 1 BPLu o ( Ka; )"S‘l
— 1 _ os—1 - - -
Qg ( ﬁpLL) X o T (1 — 5])1 ) o o5 Aisyl =
L HH H

i i Km Us_l 11— Bp Bpi ol
= a/zbs = ([(1 — ﬁpLL) (1 — 5pHH) B pLHpHL} Azs) pr {O‘SHf} exp {O{;HE}I}

Similarly, we now solve for the a, cutoff. First, though, we need to find an expression for

Vio(EYy, ai) valid at a?,. We can use , , and
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Twzis (ais) B ; ¥, ]
i . pZ V'u)(E’L , A )
1= Bpyy 1= BPun e b

Vw(Ejiqa ais) —

v i Twzis (ais) ﬁ ; -~ ;
Vi E; y Uis) = ; ; j Ve Ela is _Km]
(B, ais) 1_BP?IH+1—5P}1HPHL (BT, ais)

Twzis (ais )

Vw(Ejz;{7aiS) = 1— Bpl
HH

T L, AN |

1 — By HE (1= Bpir) (1 = Brigy)

B i ‘ Texis (ai37 E},) BpiLHﬂ-exis (ais> E}I)
+—szL ) 7 i - Km
1 — Bpyy 1 - Bpyp (1—- 5PLL) (1—- BPHH)

Now, using the expression above for V,(E%, a;,) and equation (6.7) evaluated at the af, cutoff, we

can solve for af,,
9
Tuwais (As)

1 - BP%H
Li i (1—BP§L[H)+5(1—piLL) | 9}}
1— ﬁplﬁHpHL { { (1= Bp%r) (1= Bplyy) Muais (@55) | ¢+

+

B i i | Teais (a fstZ) BpiLHWezis( zgsaEZ ) } K } —
+1 - 5p3{HpHL { { 1 — Bpy, (1 —Bpi) (1= Bplyy) -

0 (1 _ﬁpZLL> +B(]‘ _p}—IH) ) g 71—6337:3( zs7EH> 6p3{L7T€$753< 157EL) :| — K.
- [ =B L= Briy) "= T e = N Ty (= Briag)) o

[i B (1 — Briyu) + BBPY, (1 — piLL):| Towais (a2,) +
i wzxis \Wig

(1= Bpi) (1= Bryy)
: Texis a?g; E’L sz 5pl Texis \Ujgs El i Km
+5PHL (l L) 4 PPHL €H (afy, Eyy) — Pl s =
1—Bpir (1= BpLr) (1= Bryy) v
(1- ﬁpiL) + 81— szH) g BpiﬁlLﬂewis (as, E; 7) j Ky
== > Twazis \ Qg + Tlezis \Ajgs E + Dis - 11— /sz
(1—BpLL) (@) ( H) (1—8pLr) ( HH) vt
5]03@7%1@'3 (afs, EZL) ﬁpg{LﬁpiLHﬂ-ewis (af Qs B} ) i
(1= 8py) (1 - 5PHH)

Km' .

Ut

1 — Bpiy,
ﬁpgf[,ﬂ-ezis ( 7EL) sz
— (9 i dis —
= Texis ( Qs E ) (1 — 6pLL) (1 BPHH) Vi
1— /Bp%LﬂpZLH Tomis ( al,, EH) (1 . /8) -[i::z

(1= BpLr) (1= Bpyy)
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Texis (ai']saE}I) - (1 - ﬁ) Kxia

since

Ui — (1 . B (1 —pi) _piHH))_l
(1= Bppy) (L= Bpyn)/)

Finally, using the profit function,

NN
Texis (ai57 EZ) = AiSW'
we have L
Km’ x,i\ s st
= |0-9 5 @)

Js

where e‘zi =exp B and A;, = (-L) s Yi(Pis)os et mos,

os—1

Full Problem

We can now solve the full problem. The current exchange rate is E°. The exchange rate in the
next period changes with probability +. If it changes, it becomes E% with probability p} and E%
with probability p%,. After that, it evolves according to the transition matrix defined previously.
Just like above, an exporter has no incentive to stop exporting, while a non-exporter will start
exporting only if it expects to be able to cover the sunk cost K,;. This is more likely the more
productive the firm is.

The intuition is that there will be a productivity cutoff above which a firm decides to start
exporting. This cutoff is a function of several parameters, including the size of the sunk cost,
the current exchange rate, the probability of switching to the sub-problem, and the sub-problem

cutoffs. We can define two productivity intervals, described by the cutoff a¥.

The Problem of a Non-exporter

Let’s consider a non-exporting firm with productivity a;s. The value of the firm is V,,(E?, ais).

The firm optimally chooses if to become an exporter or not as follows. If the firm enters into the

28Note the difference in notation: the value of the firm is Vi, (E?, a;s) and not Vi, (E?, ass).
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export market its value switches to V,(E", a;s) but the firm has to pay K,;. Alternatively, the firm
could stay out of the export market for one more period, when the exchange rate will have changed
to E% with probability vp% or to E% with probability vp%; or stayed the same with probability
1 — 7. The payoff from this strategy is the sum of domestic flow profits m,.is(a;s) in the current

period and the expected continuation value,
E [Vw<EZ + dEla az’s)] = 7pi‘7w<Eiy ais) + ’Vpi‘—[‘?w<E;{7 az’s) + (1 - 7) Vw(Eia az‘s)

By Bellman’s Principle of Optimality, V,,(E*, a;s) must be the better of the two alternatives, that

is,

Vw(Eia ais) -

= max {%(EZ; ais) - Ka:ia ﬂ-wacis(ais) + 6 [szLVw(E27 ais) + WPiT{Vw(E;[a ais) + (1 - ’7) Vw(Eia a'is)] }

The intuition is that there is a productivity cutoff value, al, above which the firm prefers to export.

This gives the following conditions.

Ut

18?

e At all productivity levels at which it is optimal to stay as a non exporter, i.e. Va;s < a;,, two

conditions apply. First, we have the Bellman equation

BTV (B i) = B Muwis(@is) + 705V (BL ais) + 70 Vi (Bl i) + (1 =) Vi (B, i)

(6.14)

The Bellman equation ((6.14) makes it clear that the entitlement to the continuation value is
an asset, and that V,(E’, a;) is its value. On the left-hand side we have the normal return
per period of time that a decision maker (i.e. the firm’s owner), using (3 as the discount rate,
would require for holding this asset. On the right-hand side, there is the expected rate of
capital gain (or loss), i.e. the expected total return per unit time from holding the asset. The
equality becomes a no-arbitrage or equilibrium condition, expressing the investors willingness

to hold the asset, i.e. the willingness to stay as a non exporter. The second condition is the
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inequality

Vw(Ei7 ais) 2 ‘/:E(Ei7 ais) - Kx’h
which implies that the second term in (6.14) is larger than the first one.

e Similarly, at all a;, where switching to export is optimal, i.e. Va; > all, we have two

conditions. First, the inequality
6_1Vw(Eia ais) Z 6_177'1”;31‘5(@1‘5) + ’ypZL‘?w(ElLa ais) + 'szng(Ez“ ais) + (1 - ’Y) Vw(Eia ais)7

which shows that, using again the no-arbitrage interpretation introduced above, the normal
return per period of time required for holding the "non-exporting" asset is higher than its
expected total return. Therefore, an investor would prefer not to hold the asset anymore,
i.e. to pay the cost K,;, exercise the option right, and receive in return a new asset (i.e.
"being an exporter") whose value is V.(E’ a;s). The second condition (often called "the
value-matching condition") implies that, over the range (aY,, +00), the first term in is
the largest one,

Vw<Ei, ais) = ‘/;(Ei, ais) - Km (615)

The Problem of an Exporter

Consider an exporting firm with productivity a;; when the current exchange rate is E*. The value
of the firm is V,(E", a;5). The firm has no reason to choose to stop exporting. Its value is equal to

the cash flow from selling in the foreign market plus the expected continuation value, i.e.

%(Eiv ais) = Twaxis (ais>+7rexis (ai57 El) +B |:(1 - 7) %(Eiu ais) + prZL‘N/e(E}ﬂ ais) + Vpi'—l‘N/e(E}—lu ais)] )
(6.16)

and

‘/e(Eia ais) 2 Vw(Eia ais)'

Using (6.14)) and (6.16]) we can solve for V,,(E*, a;s) and V.(E", a;,), respectively, has a function
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of the V(.)s found in the sub-problem.

i wais(ais) 6 .~ . .~ .
Vw Elaais = + 'ypz Vw Elaais + pZ Vw Elyais
(B 00) = {250 + T =y [P V(B ) + i Vo By i)
; Twzxis (ais> + Texis (aisa Ez) ﬁ i Y/ ; i Y ;
‘/e Ezaais = + pZ Vve E; y Qis ‘|‘7pl ‘/e E} y Qis) | -
(', a) T Cp Ty T ) i V(B )|

Note that the expected continuation value for a non exporter assumes a different form according

to the firm’s current productivity level. In particular, we have to distinguish three cases on the

9
187

basis of the productivity cutoffs, a?, and af,, found in the sub-problem.

7{3%(&1(&_1;)) + —B(1—~ 'Ypivw(Eia ais) + 'sz}{Vw(E}{a ais)] ) vais S Q?S

1 )
Vw(El?aiS) = ?igfl(gl,;; + 1_5(61_7) {’YPZL [‘Zﬁ(EZL7 ais) - Km} + ’szﬁ [‘N/e(E}{yais) - sz} } s \V/ais > afs

7{5%{1(?;)) + 1_5(51_7) {’YpiL |:~6(Ei»ais) - Km} + 'Vpéqf/w(E}{a ais)} , Va;s € (a?s,a‘gs)

We can then use equation (6.15), evaluated at a¥, to solve for all.

1S9

Twzis (alUs ) +

B
1-(1-v) 1-5(1-9)

[VPZVw(EZ, all) + vpl Vi (Bl aﬁi)} =

Twxis (ag) + TMexis (ag; El) ﬁ .~ . U .~ . U
- + |:sz V‘e Ez7ais +’ypl Vve EZ 7ais :| - Km
1_5(1_7) 1_6<1_’7) L (L ) H (H )

Again, there are three different cases we should consider according to where af, stands with respect

to ab, and a?,. Of course, at this point we do not know which case is valid. We are going to solve

U

for a¥ in each case and check if the value of a that we find belongs to the assumed region of the

productivity space.

Case 1: aZ < a’, Here, we have

. wais((lis) 5 i ; ‘ . . |
= e T T E A=) 0V (B ) + 103Vl Bl a)] (6.17)

Vw(-Ei; ais)
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and

Twzis (ais> + Texis (aisa El) + ﬁ
1-=p(1=7) 1—5(1=7)

‘/e(Eiaais) = [’YPZLZ(EZD%) +7p3{‘~/e(E}{aa'zs>] .
(6.18)

Recall that, in the region a;, < a’,,

Vw El ) = i | Twais (afis) - pZLH - wTis 1S :|

(B, i) = ¥ {1—62& T Bt (1 B ()

f/w EZ L) = i Twzis (aZS) - pz'{L - wris PE] :| .
(Bl ais) = v [1—5291111{+ﬁ<1—5p3;L)(1_ﬁpi‘fH)ﬂ (o)

Using the two equations above as well as (6.12)) and (6.13]), we can rewrite (6.17)

V(B a;s) = T3~ iw;izgaﬁ>7)+
I B ,YpiLVZ |:7Twm's (%’s) +8 ‘ piLH . Twsis (ais)} +
1-pB(1-7) 1= Bpr, (1= 08pL) (1= Bryy)
6 i g | Twais (ais) pZHL ) . :|
TR P T )]

¢>"/w Elaais = 1+57V1( i + i +6 i i ):|
( ) [ 1—Bprr 1= Byn (1= Bpyr) (1 = Bryy) 1-B(1—-7)
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and (618)

V(B ay,) = T (clbzf ;’(qex_is 7(;Lw EY) N
TR { ((lu_ s Z’iji = /apHprf e ““”)] !
0 {y (%s_(awaEl) BfLmes ais, Ey) >] N
1-5(1-7) 1 6pLiL (1= Bp) (1= Bpiyn)
iy [ (TR g e )
| (5 a”’é;;H )| -
& V(E ai,) = {1 + By <1 _péng 1 fé;b A - Lﬂﬁw’{p B ﬂ 7“”” a“
T T = (; S T ) o 0 EL)] +
1=t | (e * T ) o (o)
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Determining a¥, for Case 1

Vw(Ei G/U):‘/;(Ei aU)_Kzi@

) is » Yis

Meass (055, B') By ) BPPiry U i
K:m' = ; - ; exis isﬂEl
- 1_ﬁ(1_7)+1_ﬂ(1_7) (1_BPZLL+(1_ﬁplLL>(1_Bp§T{H) " (a L)+
ﬁWVi pﬁ' ﬁpipiH _ U pi
R (1 ~Bohn | (U Brgy) (1- 519311&1)) meais (40 Bh) ¢
o () OO0 0 DO (= Ppi) (A Pl (ot )+

+ [(1 = BPlyw) Py + BPply L] Viewis (als, EL) + [(1 = Bphr) ply + BoLpL 1] vVimeais (aly, Efy) <

- [(L=BpYp) (1= Bplyy) — B2 (L—phy) (L=pyy) 1 — B0 —)] Ky _

_ (1= 8pLr) (1= Bpim) — B (1= ppr) (=~ Phn)] (az‘[{e)%_l T
By exp{osE'}
( g)as_l (G;,E]S)O-S_l

+ [(1 = Bplyw) P + BPuPH L] m + [(1 = BpLr) Py + BPLPLH] m <

os—1

15

ol = [(1=Bpiy) (1= Bpiyn) =B (1 —pir) (L= phn)] 180 —7)] Kui
B’Y Ais

| (= Bpie) (V= Brim) = B*PLupis N (1= BPn) Py + BPuPr | (1= BpLe) P+ Bpepim | 7
Byexp{osEt} exp {0 Bl } exp {0, By }

os—1

= al = [[(1 = Brie) (1= Brgr) — B2 (1 =pir) (1= phr)] 1= B0 = )] Kui

ﬁ’Y Ais
L= B+ 8= =By 0= B) = Bp, (1= 8) (1= Bpyn) =pr (1 =5) (1= B8)ply + Bpu RN
. pryexp{osE} exp {o,E} } exp {0, EY }
: : . A Kyi]7 T
= a% = {[(1 - /BpZLL) (1 - 51’%1{) - B (1 *PZLL) (1 *PlHH)] % A ] :
(=B (L4 81— v = pis]) | (L= Bpan) — P 1=8)  (A=B)pyy+ 8 —pis) | ™
’ Byexp{osEt} exp {o,E% } exp {o.EY }
. , A A 1_ K177
& aj, = {[(1 —Bper) (1= Bphm) —B° (1 —pir) (1 —Puw)] WA,] .
(- g (O P —pin] __ 1 (L= Bpi) | B =pig) | 7
' Byexp{osFt} A exp {o By}  exp{o.EL} exp{o.E}}  exp{o.EY}

In order to compare a?, for Case 1 with the upper threshold of this region

i ; . . . ﬁ _ 7 1— % 7%
agg:([(1—ﬁph)<1—6p;m)—ﬁ?(l—ph)u—m)]f”_”) [1 vl B fW] ,

is exp{o.E}}  exp{o.Ey}
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we build the following the ratio

1

L% _ < [(1 - ﬂpiLL) (1 - Bpqu) - B (1 _piLL) (1 _péqH)} = giﬂ” IZ: ) T n
af [(1 - ﬁpiL) (1 - Bpj*{H) - p? (1 _piLL) (1 _pHH)} i“

+< 1 - Bplyy n 5(1PiLL)>GS_1'

exp{o.E}} exp{o.E}}

1+B[1—p§{H—piLL] i 1 !
' [(1 7 ( Byexplo B} PH LXP{%E}{} - exp {ouBL)

_ (1848
( By > i

81 —Phum—pLL]

i 1 _ og—1
+ |:(1 76) B exp{osE'} +Pu [exp{asE;{} exp{(r Et }} ]

L (= Brkn) | B =pig) | 7
exp{o.E}} exp{o,EYy}

(17&”;111) B(l-pi L)
exp{aS } + exp{a5 E? }

_ <1ﬁ+ﬂv>"*‘1+

By
14+8[1—plyy—pi L]

. ey
exp{osE? +p}1’ |:ex al i1 ex 01‘ i }
+ [(1 76) By p{ SE} P{ SEH} P{ aEL} +1 —

(1_[51’}11{) 4 ﬁ(l_piLL) 5(1_piLL) 4 B-pyL)

exp{asEi} exp{crS } exp{aS } exp{asEi}

1— B+ By\7
_< By ) "

148 [I*P%H *pZL]

+{(16) R 1 [~ e }} }H] E

1+B8—BpYy 1 —Bp} ) 1
Cxp{;IHE1 L +ﬁ( pZLL) |:cxp{a' Ei} cxp{cr Ei}

1-B+py\7
_< By ) "

1+B[17P§{H7PLL

1-p explo.E'} + BypY [exp{a By} exp{ffl E‘L}} } + 1] N .
L

S

+

ﬁ’y B[Py —pi] |: i
exp{o.Et} +ﬂ( pLL) exp{osE;I} exp{a’ .
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Note that, if £ > E% and yp'y > 1 — p,,

48[1—plyy—PLL] i { 1 _ 1 }
exp{osE"} + B’ypH exp{as }{} exp{rr EZ}

<le&e
1+8[1—pt y—pt ] +ﬁ( _p ) { }
exp{a E7 LL exp{a E? } exp{a E? }
1+8[1—pyu —P] 1 1
L1 3 4cxp{f*,i;i}LL + By LXP{USE;{} - exp{osEi}} _ 1= B -
HB[1—plyy—P] i 1 1
R 1 8 () sy ) )
14+8[1—pyy—PLL] 1 o 1
1-— ﬂ explo B} + B'VpH |:exp{a'5E;_I} exp{UsEi}:| 11< 1-— ﬁ + ,B’Y
By 1+B[1=py— pLL i [ S S } By
exp{o B} + 6 ( pLL) exp{o.E% } exp{o.E¢}
1+ﬁ[17pHH7p},LJ ) |: 1 } -1
o< 17[34’6’}/ 17ﬂ exp{osE'} +B’YPH exp{osE} } exp{a Ei} 1 o
/8’7 ﬁ'y 4B —plyy— pLL + /8( pZ ) |: 1 _ 1 :|
exp{a E LL exp{asE}{} exp{asE’L}

1 1+B[1—p —p} : 1 1
s1< (1 _B+57> o [1 0 oxplo. B} el + B [exp{”- Ey}  expfos EE}}

os—1
+1 &
By By HB[l=py—pLL] i [ } ]
exp{a El +B( pLL) exp{a E? } exp{o E? }
U
Sl Bso a < a

ZS

Thus, it is sufficient that E* > E% and vp%, > 1 —p’; for the full-problem cutoff faced by firms
in region b to fall out of this region, making the subset of least efficient firms become irrelevant to

the full problem cutoff determination - all of them wait, even when facing the full problem.

Case 2: al, > af, Here we have

i o wais<ais) B i ¥ 7 i ¥
Vw(E >ais> - 1 _ ﬁ (1 _ '}/) + 1 _ ﬁ (1 - ’}/) {’.)/p[, [‘/;(ELaais) - K:):z:| + ’YPH |:V (EH7als) - Km:|}
(6.19)
and
i o Twzxis (ais) + Texis (aisa El) 6 i Y 7 Ry 3
‘/€<E7ai8)_ 1_6(1_’)/) +]_—/8(]_—’Y) [fpr‘/e(EL7ais>+rypH‘/e(EH7ais):| .
(6.20)

Recall that

%(Eiaais) :I/i [(1_517]—]1[-[) +/8(1 _ipLL)ﬂ_me (ais) Texis (ais;EL) BPLH?exis (ai&E};[) ’
(1= BpLr) (1= Briyp) 1—Bpr (1= 8pi,) (1= Bryy)
(1 - BPEL) + (1 —Pqu) Texis (az’s; E}{) /Bp?][/rezis (ai37 Ei)

Twzxis (ais)

f/e(EjE]aais) = Vi [

(1—8p%) (1= Brlyy) 1 — Bply (1—8p%) (1= Brlyy)
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Determining a¥, for Case 2

V(B dD) =V (B dY) - K <

) s ) s

meis(ag) B i | i U\ ) i |1 i Uy _ ) _
Ty T-F0—7) {ov VBl ) = K] 4 vy [ Vet ) = K] | =
_ Twzis (ag) + Texis (CL%, Ez) ﬁ i Y i U IR, i U
= 1—B8(1—7) + 1—B(1—7) [VPLVe(EL) a;s) +1PEVe(Ey, ais):| - Ky e
ﬁ’}/ Texis (a%7Ez)
G Ky = LK e
1-8(1—-79) 1-8(1—-79)

< Texis (aU EZ) = [1 — ﬁ] Km =

159

1

AN Og i
@a%z([l—ﬁ]A‘> exp{g_lE}.

&

Comparing with the threshold

1

K:ci i os—1
A, exp {O'SEH}:| ,

afs: (1_6)

we can see that if F% > E' af. > al; thus, it’s sufficient that Ei > E' for the full-problem

s s
cutoff faced by firms in region g to fall out of this region, making the subset of most efficient firms
become irrelevant to the full problem cutoff determination - all of them enter, even when facing

the full problem.

187 V1S

Case 3: af, € (a?,al,) Here we have

] ’/Twm's(ais) B ; ~ . .~ .
E' a;) = ’ E; L a;s) — Ky ’ . a; 21
Vw( ,azs) 1—/6(1—’)/) + 1—6(1—')/) {’Yp[, [‘/e( Lyazs) xz] +7pHVw( Haazs)} (6 )
and
iy _ Twais (ais) + Tewis (ai& Ez) B i i i Y7 i )
Ve(E*, ais) = - 3(1—~) t1z B(1=~) [’YpL‘/e(ELv ais) + VP Ve(Ep, ais)| - (6.22)
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Recall that

Vw(EzvaiS) = K(Ezvais) - K:m'a

Vw(Ej'—[a ais) = Twzxis (ais> + B [p;ILVw(E},a ais) +p}{H‘7w(E;I7azs):| )

- i ; (1 - /BpiHH) + (1 - piLL) Tewis (ai37 ElL) ﬁpiHﬂ'exis (aisa E}{)
Ve E; y Qis) = ! ; - wxis \Uis > n - 5 6.23
i) = [ (=) (= Bor) T B, (=) (=) | @

R | (L= Bpir) + B8 (1 = pyg) Tewis (Gis: Ely) Bplp Teais (ais, BY)
V;s E; s Ais) = ! - - wxis \Uis g - - 6.24
i) = [ (= 60be) (= o) T T Bty (= k) O = )| O

Using three of the equations above, we get

Twais (ais)

1 - ﬁpéﬁ]H

5P§{L’/i <<1 - Bp;IH) + B (1 - piLL) Tewis (Qis, E};)) i
1 - ﬁpﬁqH (1— BpiLL) (1— BP%H) - BpiLL

&( z|: ﬁpiLHﬂ'ea:is (a'is’ElzLI) :|_K ) 6.25
T Bptn \ 0= o) O = )| ~ 1) %)

Vw(Ej% ais) -

+ Twzis (ais)
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Using (6.21))-(6.25) we determine a?, as follows

V(B al) = V(B al) — Ky &

? s ? s

wais(ag) p i [vromi U\ g i i UYL
— mes( ZS) +7T€~m< zs’Ez> p i T U i T U A
B 1_/8(1_’7) * 1—6(1—’)/) |:,YpLV;(EL7aiS)+’ypH‘/6(EH’ais):| - K &

{1 - B+ ﬁVpH} wi = Teais ( Qg EZ) + B'YPH [ (EH> zs) - Vw(Eli'{v ag)} Ang
<~ (1 - Bp;IH) [1 - ﬁ + ﬁ’ypZH} Kzz = (1 - ﬁp?IH) Texis ( Qg EZ)

(1 - BlﬁL) + ﬁ(l - p?IH) 5p3ﬁlL7T€ffiS ( Qs El)
(1—-p8p.) (1— BpLL>

Twais ( 15) + Tewis ( Qiss El )

_|_

+ Bypyr’ [

B (U i i [(L= Bpw) + B —pp) U:|):|
1t [ ) ( [ T ) ]|

1— »BPLL (1- ﬁpiLL) ( - ﬁpHH)
& (1= Bplyy) [1 = B+ Bypy]| Kui = (1 — BPlypy) Tewis (ab, EY) +
(L= Bpi) + B (1 = Pun) |
1 —Bp) (1= Bpyy) — B2 (1 —pip) (1= pyy
ﬁpiqLTrem's ( Qs El )
(1 —BpL)
o A= Brir) (1= Bplyn) + B (1 — pyy) 1 — Bryy) (U }
B | s (e s ) +
. K> o

2. i i i | Meais ( (g5 El) BPLfTexis ( ag,, B )
— + i
P PP ( [ 1—Bpiy (1= Bpe) (1 = Bplyy)
g (1 - BP;IH) [1 - B + ﬁ’ysz} K:m = (1 - BP;IH) Texis (ag> Ez) +
Bpéﬁ[[/ﬂem's ( Qs El )

(1—BpiL) "
P2, i i Wexis( ZU5>EZ) BpiHTre:cis< zsaEl ) K.
I aPas (V [ 1—Bpiy (1= Bpir) (1 = Briyy) n)
< (1 - BleH) [1 - 6 + nypi‘-l} Km - (1 - Bp}-IH) Texis ( Qg El)

B PPV BPLy }
- ; Texis 237 E +
1—Bpi,) (1 — Bryy) (e B)

Byplv' By} B*ypyply v ; ; i
+ [ = i oL — = IfL Texis (aZ,EL) + 527pH (1 _pHH) Ky &
1 —BpLL 1 - Bpir

+ Byply (1 — Bplyy) ( Jusis (as) +

+

+ ﬁ'ypi.{yi lﬁem's ( ’LS7EH)

_'_ﬁfypf}lyl [ﬂ-ezis ( waH) +

+ {Bwi&vi 1
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< [(1=Bplyg) [1= B+ BvYy] — B0l (1= plyg)] Koi = (1= Bplyp) Tewis (abs, E7) +
(1 = Bpi) (A = BPlyy) ByYPy — B* PP Briy } (U g
S e e A e (o )+

A B BPL — B uPiur } (U E
(1= o) |y (| 6 E1)

& [(1 = Bryn) 1 — B+ Bvy] — B0y (1 — piyn)] Kai =
= (1 - Bp;[H) Texis (Gg, El) + 57piH7Tem‘s (GZ: E}{)
< [(1=Bplyn) [1— B+ Byvk] — B2yl (1= pyn)]

et [ Bpn) B
a (aiUs) [exp {o,E} + exp {USE}I}l

. . 4 Ky .
< [(1=Bpim) [1 = 8+ 810ku] = B (1 = Pun)] 7~ e {0 B} =

= (af)" (1= Bon + By exp {0 (B~ Ey)}] &

- {(1 — Bphn) (1 - 5); (1-8) Mpié} o ol =

= aj, [1 = Bpiyy + By exp {os (B' — Ey) }] =" &

5o

)

i

18

g [1 — PPy + ﬁ%ﬁq] = al) = ay, [1 — By + Bypy exp {05 (E’ — E}I) }] sl &

1

© T L= By + By exp {os (B — B}

This corresponds to the threshold presented in Section 5.
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Financial regimes and political events: stock

markets volatility around cabinet elections

Ruben Branco

Abstract

Stock market returns volatility varies considerably overtime, showing periods of persistent
and constant pattern - volatility regimes. This study analyzes the stock market volatility
behavior around cabinet elections. Three OECD countries are studied - Japan, U.K. and Ger-
many - in the period 1960-2008. In order to identify potential regime changes, the SWARCH
model developed in Hamilton and Susmel (1994) is used. Estimates show significant impacts
on stock market volatility in the periods before elections, after the new cabinet takes office
and between those two events - the government formation period. These impacts operate both
directly through the ARCH process determining daily volatility and by originating volatility
regime shifts. One specific pattern is common to all the countries studied: stock markets
volatility is higher during government formation periods than in periods far from elections,
before elections or after newly-elected cabinets take office. During government formation pe-
riods, estimated stock-returns standard error increases by 14%-271%, relative to its average

far from elections.
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Part 1

Introduction

1 Financial volatility and political events

Stock market returns volatility varies considerably overtime, showing periods of persistent and
constant pattern - volatility regimes. This volatility reacts intensely to major economic and political
events, either through sudden variations or by shifting towards a different regime. This study
analyzes the stock market volatility behavior around a regular political event, pivotal to democracy:
the cabinet election.

Figures 1 and 2 show the evolution of the 1-month standard deviation of stock market index
returns, for 23 OECD countries!, in the 1989-2009 period. Figure 1 presents each country’s time
series, whereas Figure 2 presents the time series of the cross-section simple average. Both Fig-
ures show a clear, temporary and isolated volatility increase subsequent to the 2008-crisis. This
volatility increase is general to all the countries plotted.

There seems to be also a generalized volatility regimes, particularly evident in Figure 2: the
(average) standard deviation is almost always below 1 in 1993-1997 and 2003-2007, being almost
always above 1 in 1998-2002 and 2008-2009.

Besides globalized macroeconomic crises like the one occurred in 2008, stock market volatility
also reacts to intense political events, like the one that took place in Italy, 1998. On October 9,
the Government headed by Romano Prodi collapsed after losing a confidence motion in Parliament
by one vote. Prime-minister Prodi called this motion after the Communist Refoundation (CR)
party had withdrawn its parliamentary support to the Government, due to disagreements over the
1999 Government budget. CR did not integrate the cabinet, but its support granted the cabinet
a parliamentary majority. After a failed and turmoil-generating attempt by Prodi to form a new

cabinet, a new Government took office on October 28, under Presidential invitation and Massimo

!These countries are Countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden,
Switzerland, UK and USA.

115



D’Alema’s leadership. In spite of the early signs of inexperience by the new cabinet and some
additional political unrest in the following period, the fall of Prodi’s Government ended a coalition
Government whose parliamentary majority was supported by an outside-cabinet agreement with
the CR. The same event gave rise to an executive that proved capable of effectively ending the
budget deadlock?.

Figure 3 shows the reaction by stock market returns to this episode. During the turmoil period
mediating Prodi’s cabinet collapse (09-10-1998) and D’Alema’s Government rise (28-10-1998),
Italian stock market returns seem to transition to a lower-volatility regime®. Comparing the
month preceding 09-10-1998 to the one succeeding 28-10-1998, the stock returns’ standard deviation
decreases by 56%, from 3.2 to 1.4 percentage points. This strong decrease signals a positive reaction
to the rise of the new cabinet and consequent budget-crisis resolution.

This study tests potential reactions by stock market volatility to regular democratic elections.
Three OECD countries are studied - Japan, U.K. and Germany - considering the period 1960-2008.
The elections targeted are those determining the choice of a new cabinet*. Three political periods
around elections are assessed: the period preceding the election day; the period succeeding the
day in which the newly-elected cabinet takes office; and the period mediating these two days -
government formation period.

Two types of impact from these political periods are tested: direct impact on daily volatility
and potential shift in volatility regime. In order to identify both these impact channels, the
methodology developed in Hamilton and Susmel (1994) is used. These authors introduce a class
of Markov-switching ARCH models describing stock prices - the SWARCH model - and attain
improved statistical fit and forecasts. The SWARCH model allows testing for direct impacts
on volatility through the ARCH process, but allows also the identification of low-, moderate-
and high-volatility regimes, which typically last for several years. FExamples of studies using or

extending this model are: Cai (1994), Gray (1996) and Klaasen (2002), developing extensions of

2Sources for the political episode described are Keesing’s World News Archives (www.keesings.com) and the
European Journal of Political Research 36: 317-325, 1999.

3Standard deviation of 2.73 percentage points between 08-08-1998 and 08-10-1998 and 1.55 percentage points
between 29-10-1998 and 29-12-1998. Standard deviation for the whole 1998 year is 1.60.

4This choice may be done either through the selection of Parliament representatives or through the direct choice
of the cabinet leader, as in the case of the U.S.A. (not directly analyzed in this study).
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the model; Hamilton and Lin (1996) and Baele (2005), assessing stock market returns; and Fong
(1998), an application to the study of the evolution of volatility in the DM /£ exchange rates.

Part II describes the methodology used, Part III presents the results and Part IV discusses the

results and concludes.

Figure 1. 1-month moving standard deviation of stock market index return,
percentage points, daily, 23 OECD countries, 1989-2009
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Notes: Countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, UK and USA. For each country, the daily return of the
stock market index is computed and, subsequently, a daily series is built containing the standard
deviation of the last 22 business days, [t — 21, ¢]. Stock market index prices from Datastream.
Appendix F presents further details on the data used.
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Figure 2. 1-month moving standard deviation of stock market index return,
percentage points, daily, simple average across 23 OECD countries, 1989-2009
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Notes: Countries are Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, UK and USA. For each country, the daily return of the
stock market index is computed and, subsequently, a daily series is built containing the standard
deviation of the last 22 business days, [t — 21,¢]. Stock market index prices from Datastream.

Appendix F presents further details on the data used.

Figure 3. Stock market index return, percentage points, daily, Ttaly, 1998-1999
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Notes: Stock market index built by Datastream for the Italian market. Appendix F presents
further details on the data used. Figures in blue circles denote 1-month standard deviation for

the period indicated by the arrows, in stock returns’ units (percentage points).
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Part 11

Methodology

2 The SWARCH process

Hamilton and Susmel (1994) introduce an innovative ARCH process, in which parameters assume
different discrete states - regimes -, with transitions between these states being governed by an
unobserved Markov chain. This process is named SWARCH. The authors test it using U.S. weekly
stock returns attaining improved statistical fit and forecasts.

The SWARCH process may be described as follows®. Let y;, be the stock market return following
the AR(1) process

Y=+ QY1 +u, a0 €R

and s; € {1,2,..., K} an unobserved random variable, described by the following Markov chain
Prob(s; = jlsi—1 =i, 81—2 =k, ..., Yt—1, Yt—2, ...) = Prob (s, = jlsi_1 = i) = p;; (1)

fore,7 =1,2,..., K. s;shall denote the regime the process is in at date t, governing the size of the

stock-returns auto-regression residual

Ut = 4/ Js, Ut

where ; follows the standard ARCH(2) process
Uy = hyy,
with 14 a zero mean, unit variance i.i.d. sequence and

h? = ag + ayti;_ | + atic_,. (2)

5This study uses the parsimonious version of the SWARCH process empirically tested in Hamilton and Susmel
(1994).
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Equation (2) shall be denoted as ARCH equation. Furthermore, 2 and 3 regimes shall be alter-
natively considered for s;, always normalizing the first regime to unity (¢; = 1) and assigning it
to the lowest volatility states (g; > 1,7 # 1). We adapt the authors’ algorithm® to evaluate and

maximize the sample log-likelihood function

T
& = Zlnf(yt’yt—layt—% Y1)

t=1

subject to the constraints ¢g; = 1, Z;ilpij =1fori=1,2,.,K and 0 < p;; < 1fori,j=

1,2, ..., K. The algorithm also produces the series of smoothed probabilities

Pit = Prob (St = i|yT7yT—17 "'7y1) )

denoting the estimated probability that we are in regime ¢ at date ¢, given the whole-sample
information. There will be K smoothed probabilities for each date ¢, all summing to unity for each

L.

6 Available online at http://weber.ucsd.edu/ ~jhamilto/software.htm# Markov.
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3 Controlling for U.S. stock market volatility

The international correlation between stock market returns’ implies that a large portion of the
volatility in a national stock market index may be determined by the volatility of other stock
markets - contagion. Given that the focus of this study is to isolate national causes of volatility
- specifically those linked to national political events - an important extension of the SWARCH
process consists of controlling for the volatility of global stock markets.

To this purpose, the ARCH specification of h? - equation (2) above - is augmented with a
measure of the U.S. stock market volatility. This control variable is built by the author and
consists of a daily series measuring, for each date ¢, the standard deviation of the S&P500 daily
returns®, for the 3-month (66-business-days) period [t — 56, ¢ + 10]. This variable replicates closely
the CBOE S&P500 3-Month Volatility Index (VIX), an actual financial index designed as a daily
measure of the 3-month implied volatility of the S&P500 - see Appendix G for further details on
the VIX replication. The VIX is available® only from 02-01-2002 onwards, whereas the computed
S&P500 standard deviation starts from 19-03-1964.

The latter shall henceforth be named vix and used to control for the U.S. stock market volatility,

by augmenting the ARCH specification as follows

h? = ag + a1 | + axiis o + boviz?. (3)

"See Figure 1 and Appendix E for empirical evidence.
8From Datastream database. See Appendix F for details on data source and definitions.
9In Bloomberg database.
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4 Introducing and analyzing political periods

The impact of political events on stock market’s volatility shall be measured in three ways: (i)
by augmenting the ARCH specification of h? with dummies signaling periods preceding elections,
succeeding changes or mediating both; (ii) by analyzing the emergence of particular volatility
regimes (s;) around elections and subsequent cabinet changes (the latter correspond to the days
in which a newly-elected cabinet takes office) ; (iii) by estimating the impact of political periods
on the daily series of estimated stock-returns standard errors.

In order to implement all these analyses, the following dummy variables are built, signaling
political periods: (a) gfp (government formation period), taking value 1 for the dates between
an election and the change originated by that same election (and zero otherwise)'’; (b) belect22,
belect10 and belects, taking value 1 for the dates within a 22-, 10- or 5-days window preceding an
election (and zero otherwise)'', and (¢) achange22, achangel() and achanged, taking value 1 for
the dates within a 22-, 10- or 5-days window succeeding a cabinet change (and zero otherwise)'?.

The impact tested in (i) is directly assessed through the estimated coefficients of these political-

period dummies in the augmented ARCH equation
h? = ag + a107 | + agli?_, + bovia? + bybelect Ny + byg fp; + bsachangeN;, N; € {5,10,22} . (4)

Using the smoothed probabilities produced by the 2-regimes SWARCH model estimation, a
dummy variable high; is built, taking value 1 for the dates in which the probability of being
in the high-volatility regime is greater than 0.5 (Prob(s; = 2|yr,yr—1,-..,41) > 0.5); this dummy
is zero otherwise. From the 3-regimes SWARCH, two dummies are built, middle; and high;,
taking value 1 for the dates in which the highest smoothed probability is the probability of
being, respectively, in the middle- or in the high-volatility regime (Prob(s; = 2|yr, yr—1, .-, Y1)
and Prob (s; = 3|yr,yr_1, ..., y1), respectively) - being zero otherwise. Analysis (ii) above is per-

formed by regressing these regime dummies and the underlying smoothed probability series p;;, i =

10The dummy gfp takes value 0 (zero) for election and change days.
HThe belect dummies take value 0 (zero) for the election day.
12The achange dummies take value 0 (zero) for the change day.
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1,2,..., K, on the political-period dummies.

Only elections (changes) followed (preceded) by a government formation period are considered.
The periods for which political dummies assume value zero (one) shall be referred to as “outside
(inside) political periods”. Note that the smoothed probabilities used to perform analysis (ii) may
be estimated through a SWARCH process with any of the three ARCH equations presented -
equations (2)-(4).

Significant impacts in the ARCH equation - analysis (i) - represent certain increases,/decreases
in volatility around political events, as opposed to impacts on the regimes’ smoothed probabilities
in analysis (ii). Given the basic structure of the SWARCH process, exposed in Section 2, both
these impacts are complementary.

Analysis (iii) assesses the total impact of each political dummy, at the standard error dimension
(enhancing comparability with average stock returns). The estimated variance daily series is
retrieved from the optimization of the SWARCH process, transposed to standard errors, and
regressed on the political variables (and on the squared-viz). This series of variances consists of

the daily estimates for

K K K K K
H :ZZZ [flle U7 St S1—1, Si—2, Ug, Up—1, Up—2 } :ZZZ [fleVt }

i=1 j=1 [=1 =1 j=1 =1

K K K
A ag » as »
= Z Z Z {fiﬂgiyf (ao + 1ut 1+ 92 Uy_o + bomxt + bybelectN; + bggfpt + bgachangeNt)] ,

gj

where fi]’l represents the estimate for Prob(s; =1i,8-1 = J, St—2 = UYs, Yt—1, -+ y1)13

Note that only analysis (i) is embedded in the estimation of the SWARCH process, whereas
both analysis (i) and (iii) consist of post-estimation assessments'. Figures 4 and 5 represent,
respectively, the empirical methodology followed and the conceptual impact channels tested. In

both Figures, the specific stages at which analyses (i)-(iii) take effect.

13In the case at hand, 4, j, [ € {1,2,3}. Hamilton and Susmel (1994) name ﬁjl filtered probability.

14 A potential improvement consists of augmenting the SWARCH process by allowing the regime-transition prob-
abilities in the Markov chain - equation (1) - to be a function of the political-period dummies. This way, the
regimes’ smoothed probabilities are already estimated under the assumption of potential impact by the proximity
to political events.
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Part III presents and discusses the results from the application of the model exposed in Sections
2-4 to three OECD countries - Japan, U.K. and Germany - for the period 1960-2008>. This
discussion shall focus on the results from analysis (i)-(iii), using the results from the estimation of
a SWARCH process containing the viz and political periods in the ARCH specification - equation
(4). The number of volatility regimes is set to three (K = 3) and the set of political periods lengths
is restricted to {10,22}19.

Daily stock market returns come from Datastream database and political events’ dates are
collected by the author from Woldendorp et al (1998) and a set of political compendiums and
archives. Only business days are considered. Appendix F presents sources, definitions and sum-

mary statistics of the data used.

5 Due to missing values, the most extended series used for U.K. and Germany start in 1968 and 1965, respectively.
16Results using 5-days political periods consistently lack robustness
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Part 111

Results

5 Japan

This section discusses the application of the SWARCH model to the Japanese stock market index
NIKKEI225.

After fitting the SWARCH process to the data, the dummies middle; and high, and the corre-
spondent smoothed probabilities, smiddle; := po; and shigh, := ps; are regressed on the political-
period dummies, in order to search for significantly different volatility regimes around political
events. Given that the dummies (middle; and high;) represent discrete transformations of the
smoothed probabilities, the analysis shall focus on the latter.

Tables 1-3 report the results of analyses (i)-(iii) from Section 4'7. The table reporting the
results from the smoothed probabilities’ regressions - Table 2 - includes the estimates for g;, the
variance multipliers associated to middle- and high-volatility regimes. These estimates result from
the SWARCH process estimation - not from the smoothed probabilities’ regressions - and each
estimate is reported in the column associated to the respective combination of volatility regime
and political-period window (e.g. in the first column with results, Table 2 reports the estimate
for g9, the middle-regime multiplier, attained when the SWARCH optimization framework used
22-days political dummies in the ARCH equation). Appendixes A-D provide the full set of results
for Japan exploring all the potential methodological frameworks, including ARCH specifications
of equations (2)-(4)'8.

These results may be summarized as follows:

1! standard error of the daily

1. Outside political periods, the average estimated conditiona
stock market return is 1.07 percentage points (see the intercept of regressions excluding

theviz in Table 24, Appendix D).

17Using the specific framework indicated in the end of Section 4.
8Including also an ARCH specification without the viz and with the political periods.
YVE [if]

126



2. The days preceding elections are associated to a standard error decrease in 0.17-0.19 per-
centage points (16-17% of its average outside political periods) - Table 3. This reduction
is driven by a (certain) decrease in the mean-reversion term of the variance auto-regressive
component (Table 1) and, in the 10 days preceding elections, a decrease in the probability of
high-volatility regimes (Table 2). There is an increase in the probability of middle-volatility
regimes during the days preceding elections (Table 2), which, nevertheless, does not compen-

sate the other volatility-reducing effects.

3. During gfp’s, the standard error increases in 0.15 percentage points (14%) relative to days
outside political periods (Table 3). This volatility increase is driven by a (certain) positive
impact in the mean-reversion term of the variance auto-regressive component (Table 1) and
an increase in the probability of middle-volatility regimes (Table 2). There is a decrease in
the probability of high volatility regimes during these periods, which does not compensate

the other volatility-increasing impacts.

4. The days succeeding cabinet changes are associated to a standard error decrease in 0.12-0.13
percentage points (11-12%) with respect to days outside political periods (Table 3); such
impact is driven by a (certain) decrease in the mean-reversion term of the variance auto-
regressive component (Table 1), not compensated by the increase in the probabilities of

middle- and high-volatility regimes (Table 2).

It can be seen in Appendixes A-C that results attained using the 3-regimes SWARCH evolve as the
viz and the political dummies are progressively included in the ARCH specification, underlining
the relevance of these variables to a correct understanding of the impact channels under study.
Appendix D shows that the vix is also crucial to a correct accounting of the global impact of
political periods on the stock market volatility, given the changes in the political estimates produced

by the removal of this control.
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Table 1. ARCH equation, 3-regimes, with viz (estimated within
SWARCH optimization), Japan

dep. var. variance auto-regressive component, h?
indep. var.
viz? 0.139%%* 0.139%%*
(0.013) (0.013)
9fp 0.000009** 0.000010%**
(0.000004) (0.000004)
belect | 22 -0.000007***
(0.000002)
10 -0.000006*
(0.000003)
achange | 22 -0.000010%***
(0.000002)
10 -0.000009%**
(0.000003)

* Significant at 10% level, ** Significant at 5% level, ***

Significant at 1% level. Standard errors in parenthesis.
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Table 2. Regimes’ smoothed probabilities regressed on political dummies
(sequentially estimated, after SWARCH optimization, 3-regimes, with viz and

political dummies in ARCH), Japan

dep. var. smiddle shigh
indep. var.
qfp 0.278%** 0.260%** -0.038%** -0.048%**
(0.018) (0.018) (0.014) (0.014)
belect | 22 0.083%*%* -0.027
(0.026) (0.017)
10 0.107*+* -0.075%**
(0.038) (0.021)
achange | 22 0.113%%* 0.040*
(0.027) (0.022)
10 0.103** 0.010
(0.041) (0.033)
Intercept 0.466%** 0.470%** 0.151%** 0.158%**
(0.004) (0.004) (0.003) (0.003)
Ji 3.4977* 3.450%** 13.723%%% 13.403%**
(0.140) (0.139) (0.659) (0.639)
N 10,579 10,591 10,579 10,591
R? 0.018 0.015 0.001 0.001

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level.

Robust standard errors in parenthesis. Except where explicitly indicated

otherwise, all (non-)significant coefficients in the table maintain (non-)significance

in corresponding robust OLS and tobit regressions, including specifications with

each explanatory variable isolated. (¥ Non-significant when isolated, both in robust

OLS and tobit.
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Table 3. Estimated standard errors regressed on political dummies (sequentially

estimated, after SWARCH optimization, 3-regimes, with viz and political dummies in

ARCH), Japan

dep. variable E [42]
indep.
variables
vix 0.71663*** 0.71669***
(0.02430) (0.02240)
afp 0.00145%** 0.00154%**
(0.00021) (0.00021)
belect | 22 -0.00173%**
(0.00020)
10 -0.00187+**
(0.00028)
achange | 22 -0.00125%**
(0.00020)
10 -0.00115%%*
(0.00030)
Intercept 0.00457%** 0.00452%**
(0.00020) (0.00018)
N 10,579 10,591
R? 0.334 0.349

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding

specifications with each explanatory variable isolated.
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6 U.K.

The stock market index used for the U.K. case is the FTSE All-Share. Tables 4-6 report the results
from analyses (i)-(iii) described in Section 4?°. Appendix I replicates those analysis removing the
viz from the ARCH specification and from the regressions of estimated standard errors on political

periods.

The results for the U.K. show that:

1. Outside political periods, the average estimated conditional?!

standard error of the daily
stock market return is 0.95-0.96 percentage points (see the intercept of regressions excluding

theviz in Table 35, Appendix I).

2. Days before elections are associated to a standard error decrease in 0.06-0.16 percentage
points (6-17% of its average outside political periods) - Table 6. This decrease is driven
by a (certain) negative impact in the mean-reversion term of the variance auto-regressive
component (Table 4), which is not compensated by the increase in the probability of middle-

volatility regimes (Table 5).

3. During gfp’s, the standard error increases in 2.56-2.59 percentage points (267-271%) rela-
tive to its average outside political periods (Table 6). This volatility increase is driven by a
positive impact in the probability of middle-volatility regimes (Table 5), which is not com-
pensated by the (certain) decrease in the mean-reversion term of the variance auto-regressive
component (Table 4). Note that the increase in the estimated standard error during gfp’s
in U.K. is much larger than that occurring in Japanese gfp’s, in spite of the larger nega-
tive impact through the ARCH equation in the case of the U.K.. This is partly due to the
larger positive impact on E [g] = Zfil pig; in the U.K. case versus the Japanese case; the
absence of impact from the high-regime probability in the U.K. is the key factor unbalancing

AF [g]*. Note that U.K. gfp’s have, on average, 1.2 days of duration (there are 12 gfp days

20Using the specific framework indicated in the end of Section 4.
HVE 4]
#2Note that, considering the 22-days window, in the U.K. case Ay, F [g] = Zfil (Ap;) gi = —0.393 x 1+0.393 x

2.345+ 0 x 8.229 = 0.529, whereas, in the Japanese case, Ay, E [g] = ZTKZl (Ap;) gi = —0.24 x 1 4+ 0.278 x 3.497 —
0.038 x 13.723 = 0.211. The high-volatility regime is responsible for a divergence larger than the final difference
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to 10 elections)?. Such feature implies that the lagged-variances in the ARCH component
of gfp-variances include before-election days for a large portion of the U.K. gfp’s. Given
the standard-error decrease associated to days before elections, this lower duration by U.K.
gfp’s may generate a downward bias in the (already large) estimated impact of gfp days on

volatility, relative to other countries estimates.

4. Days succeeding cabinet changes are associated to a standard error decrease in 0.15-0.17
percentage points (15-18%) relative to its average outside political periods (Table 6). This
decrease is driven by a (certain) negative impact in the mean-reversion term of the variance
auto-regressive component (Table 4), not compensated by the increase in the probability of

middle-volatility regimes in the 22-days window (Table 5).

Appendix I shows that, similarly to the Japanese case, the political impacts on the ARCH equa-
tion, on the smoothed probabilities, and on the estimated standard errors change profile with
the removal of the viz. This confirms that this control, besides statistically significant, is crucial
to a correct understanding of the mechanics and magnitude of political events’ impacts on stock

markets volatility.

(0.038 x 13.723 = 0.521 > 0.318 = 0.529 — 0.211), being compensated by contrary divergences in the other regimes.
23In Japan there is an average of 26 gfp days per election (364 gfp days to 14 elections). See Table 28, Appendix
F.
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Table 4. ARCH equation, 3-regimes, with viz (estimated within
SWARCH optimization), U.K.

dep. var. variance auto-regressive component, h?
indep. var.
viz? 0.324%%% 0.322%+%
(0.024) (0.024)
9fp -0.000632** -0.000635**
(0.000275) (0.000279)
belect | 22 -0.000009**
(0.000004)
10 -0.000011°*+*
(0.000005)
achange | 22 -0.00001 1F**
(0.000004)
10 -0.000010*
(0.000006)

* Significant at 10% level, ** Significant at 5% level, ***

Significant at 1% level. Standard errors in parenthesis.
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Table 5. Regimes’ smoothed probabilities regressed on political dummies (sequentially

estimated, after SWARCH optimization, 3-regimes, with viz and political dummies in

ARCH), UK.
dep. var. smiddle shigh
indep. var.
qfp 0.393%** 0.361%%* 0.008 0.007
(0.079) (0.084) (0.078) (0.078)
belect | 22 0.157#%* 0.011
(0.029) (0.018)
10 0.123%4* 0.008
(0.044) (0.029)
achange | 22 0.068** 0.018
(0.027) (0.020)
10 0.007 0.014
(0.038) (0.030)
Intercept 0.416%** 0.417%F** 0.083*** 0.083***
(0.004) (0.004) (0.003) (0.003)
Ji 2.345%H% 2.350%%* 8.220%* 8.233 %
(0.108) (0.108) (0.607) (0.603)
N 9,665 9,677 9,665 9,677
R? 0.007 0.002 0.000 0.000

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding
robust OLS and tobit regressions, including specifications with each explanatory

variable isolated.
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Table 6. Estimated standard errors regressed on political dummies (sequentially

estimated, after SWARCH optimization, 3-regimes, with viz and political dummies in

ARCH), UK.
dep. variable E [42]
indep.
variables
vix 0.86475%** 0.85377+**
(0.02011) (0.01881)
afp 0.02560*** 0.02586%**
(0.00279) (0.00291)
belect | 22 -0.00062%**
(0.00020)
10 -0.00164%%*
(0.00021)
achange | 22 -0.00172%**
(0.00018)
10 -0.00146%%*
(0.00027)
Intercept 0.00173%** 0.00180***
(0.00017) (0.00016)
N 9,665 9,677
R? 0.595 0.605

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding

specifications with each explanatory variable isolated.
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7 Germany

The analysis developed for the U.K. is replicated for Germany, using the DAX 30 Performance
stock market index. Tables 7-9 report the results of analyses (i)-(iii) from Section 4**. Appendix J
replicates those analyses removing the vix from the ARCH specification and from the regressions
of estimated standard errors on political periods.

The results are summarized below:

1. Outside political periods, the average estimated conditional?® standard error of the daily
stock market return is 1.07 percentage points (see the intercept of regressions excluding

theviz in Table 38, Appendix J).

2. Days before elections are associated to a standard error increase in 0.06-0.10 percentage
points (5-9% of its average outside political periods) - Table 9. This increase is driven by a
positive impact in the probability of high-volatility regimes, which is not compensated by the
decrease in the probability of middle-regimes (22-days window) - Table 8. As the election
approaches and we enter the 10-days window, the negative impact on the middle-regime

probability disappears, yielding a higher impact on the estimated s.e..

3. During gfp’s, the standard error increases in 0.25-0.33 percentage points (24-31%) relative
to its average outside political periods (Table 6). This volatility increase is also driven by
an increase in the probability of high-volatility regimes (Table 8), which is not compensated
by the decrease in the probability of middle-regimes (Table 8). Note that the gfp-impacts
through ARCH and on the middle-regime probabilities are not robust to the several time
spans in the before-election and after-change periods. Moreover, the gfp-impact on high-

regime probability is also very sensitive to the political periods span.

4. Days succeeding cabinet changes are associated to a standard error increase in 0.17-0.21
percentage points (16-20%) relative to its average outside political periods (Table 9). Tables

7 and 8 present no specific source for such impact, though.

24Using the specific framework indicated in the end of Section 4.
PV E[if]
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According to Appendix J, the removal of the vix changes the profile of the political impacts on stock
returns’ volatility. As in the cases of Japan and U.K., the viz proves pivotal to a correct description

of channels and magnitudes associated to the impacts of political events in stock markets volatility.

Table 7. ARCH equation, 3-regimes, with viz (estimated within

SWARCH optimization), Germany

dep. var. variance auto-regressive component, h?
indep. var.
viz? 0.425%** 0.402%**
(0.026) (0.026)
afp -0.0000907*** 0.000014*
(0.000006) (0.000008)
belect | 22 -0.000001
(0.000004)
10 0.000000
(0.000006)
achange | 22 0.000007
(0.000005)
10 0.000012
(0.000009)

* Significant at 10% level, ** Significant at 5% level, ***

Significant at 1% level. Standard errors in parenthesis.
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Table 8. Regimes’ smoothed probabilities regressed on political dummies
(sequentially estimated, after SWARCH optimization, 3-regimes, with viz and

political dummies in ARCH), Germany

dep. var. smiddle shigh
indep. var.
qfp -(0.138%k* -0.018 0.14 7% 0.060%**
(0.020) (0.022) (0.025) (0.021)
belect | 22 -0.075%** 0.107#%*
(0.024) (0.024)
10 -0.043 0.109%***
(0.037) (0.035)
achange | 22 0.030 -0.009
(0.023) (0.017)
10 0.016 -0.016
(0.037) (0.029)
Intercept 0.473%** 0.473%** 0.196%** 0.203***
(0.004) (0.004) (0.003) (0.003)
Ji 2.319%%* 2.305%%* 6.313%** 6.116%**
(0.109) (0.108) (0.306) (0.297)
N 10,667 10,679 10,667 10,679
R? 0.005 0.000 0.008 0.002

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level.
Robust standard errors in parenthesis. Except where explicitly indicated
otherwise, all (non-)significant coefficients in the table maintain (non-)significance
in corresponding robust OLS and tobit regressions, including specifications with

each explanatory variable isolated.

138



Table 9. Estimated standard errors regressed on political dummies (sequentially

estimated, after SWARCH optimization, 3-regimes, with viz and political dummies in

ARCH), Germany

dep. variable E [42]
indep.
variables
viz 1.00261%+* 1.00516%**
(0.01509) (0.01406)
gfp 0.00252%*** 0.00333%*
(0.00020) (0.00021)
belect | 22 0.00056**
(0.00026)
10 0.00095%**
(0.00036)
achange | 22 0.00168***
(0.00024)
10 0.00210%%*
(0.00035)
Intercept 0.00196*** 0.00190%***
(0.00012) (0.00011)
N 10,667 10,679
R? 0.660 0.687

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding

specifications with each explanatory variable isolated.
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Part IV

Conclusion

8 Government formation periods ignite volatility

Periods around democratic elections and subsequent cabinet changes are associated to significant
impacts on the volatility of stock markets returns. Such impacts operate both directly through
the ARCH process determining daily volatility and by originating volatility regime shifts. The
three countries studied - Japan, U.K. and Germany - show heterogeneous profiles with respect to
those impacts, but one specific pattern is common to all the countries: stock markets volatility
is higher during government formation periods than outside political periods, before elections or
after newly-elected cabinets take office. This result is particularly surprising given that the election
eliminates a large part of the uncertainty associated to the new cabinet’s identity, especially when
producing a single-party majority in Parliament?®. Figures 6-11 plot the impacts of political periods
(a) on the estimated standard errors of stock market returns and (b) on the probabilities of being
under each volatility regime (3-regimes framework)?’.

In all the countries studied the estimated stock-returns’ standard error increases during gov-
ernment formation periods, relative to its average outside political periods (far from elections or
subsequent cabinet changes). This standard-error increase measures, relative to the average out-
side political periods, 14% in the case of Japan, 24-31% in the case of Germany, and 267-271% in
the case of the U.K. (the results for the U.K. gfp’s shall be read carefully, given the low average

duration of these periods, 1.2 days). Also in all the countries, stock-returns’ standard errors are

clearly higher during government formation periods than during the periods preceding elections or

26Between 1960 and 2008, Japan is governed by majoritarian cabinets in 86% of the business days and by
single-party cabinets in 70% of those days. In the case of the U.K. and Germany, those percentages are, for the
same period, 99%/100% and 96%/4%. Except for Germany, the vast majority of elected Governments in the sample
studied are, thus, single-party cabinets holding majoritarian support in Parliament. In such cases, the elected party
has no need to negotiate with other parties in order to ensure cabinet formation/stability and the election should
determine with strong certainty the profile of the coming Government. See Appendix F for sources of the political
data mentioned.

2"These Figures are based on the results presented in Part III.
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after the new cabinet takes office.

In terms of the impact on volatility regimes, the three countries analyzed are much more
heterogeneous. In Japan, the middle-volatility regime becomes more probable both before elections
and after cabinet changes (8-11 percentage points increase), relative to its average probability
outside political periods; but it’s maximum average probability is attained during government
formation periods: 74%, meaning that in almost 3 fourths of the gfp days, Japanese stock market
is under a middle-volatility regime. The high-volatility regime loses probability during the 10
days preceding elections, relative to its average probability outside political periods. During gfp’s,
the high-regime probability increases relative to the days before the election, remaining below
the average outside political periods. After the cabinet takes office, though, the high-volatility
regime becomes more probable than outside political periods, reaching 20% (one in each five
days). Thus, in Japan, the day in which the newly-elected cabinet takes office determines a shift in
volatility-regime trends. As the election approaches and takes place, moderate volatility becomes
increasingly frequent, but extreme-volatility episodes lose frequency. As the new cabinet takes
office, moderate volatility loses frequency and extreme volatility becomes more frequent.

An opposite profile is found in Germany. Extreme volatility becomes more frequent before
elections and during the gfp (probability around 30% in both periods), returning to the average
probability outside political events (20%), after the new cabinet takes office.

In the case of the U.K., the high-volatility regime is very infrequent, especially if compared
to the other two countries. Moreover, this low frequency by the high-regime (8%) is not changed
throughout political periods - all the action takes place between the low- and middle-volatility
regimes. Note that the low-volatility regime is the most frequent outside political events, with
an average probability of 50% (= 100 — 42 — 8). Oppositely, during all the political periods stud-
ied, the middle-volatility regime becomes the most probable, with maximum probability attained
during the government formation periods: 80%, almost doubling its average probability outside
political periods. As in Japan and Germany, the day in which the new cabinet takes office plays a
pivotal role in volatility regime trends. Until that day, moderate volatility episodes show increasing

frequency, experiencing afterwards a downturn towards the average outside political periods.
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Figure 6. Stock market returns’ volatility during political periods: estimated
standard errors (in percentage points), Japan, Tables 3 and 24

0.2
0.15 -
0.1 -
0.05 - ——outside political
——Dbelect??
10~\ ——belect10
Ui / S
——achangel0
-0.05 - @ ——achange??2
-16-17%
-0.1 -
-0.15 -
-0.2 ; t : : |
-22 -10  Election Change +10 +22
l_r_J
gfp

Notes: Vertical axis denotes difference with respect to the average outside political periods, in

stock returns units (percentage points). Horizontal axis represents political events and number of
days before(-) /after(+).

142



Figure 7. Stock market returns’ volatility during political periods: probability of
being at middle-/high-volatility regime (%), Japan, Table 2
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Notes: Estimates for the same political period were averaged when divergent. Vertical axis
denotes probability of being under a volatility regime, in percentage (%). Horizontal axis

represents political events and number of days before(-) /after(+).
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Figure 8. Stock market returns’ volatility during political periods: estimated
standard errors (in percentage points), U.K., Tables 6 and 35
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Figure 9. Stock market returns’ volatility during political periods: probability of
being at middle-/high-volatility regime (%), U.K., Table 5
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Notes: Estimates for the same political period were averaged when divergent. Vertical axis
denotes probability of being under a volatility regime, in percentage (%). Horizontal axis

represents political events and number of days before(-) /after(+).
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Figure 10. Stock market returns’ volatility during political periods: estimated
standard errors (in percentage points), Germany, Tables 9 and 38
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Figure 11. Stock market returns’ volatility during political periods: probability of
being at middle-/high-volatility regime (%), Germany, Table 8
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Notes: Estimates for the same political period were averaged when divergent. Vertical axis
denotes probability of being under a volatility regime, in percentage (%). Gfp-impact on
middle-regime probability not plotted due to lack of robustness to political period spans;

gfp-impact on high-volatility regime shall be read with caution, due to its high sensitivity to the
political periods span (See Section 7). Horizontal axis represents political events and number of
days before(-) /after(+).
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A. Results for Japan, without viz nor political periods in ARCH

The framework applied in this section consists of the SWARCH process without the viz control
nor any political-period dummy in the ARCH specification - equation (2). This model is run alter-
natively with K=2 (2 volatility regimes) and K=3 (3 volatility regimes), producing (a) estimates
for the values of g» and, in the 3-regimes framework, g3 - the highest-regimes of the multiplicative
factors in the stock-returns’ variance - and (b) a daily series for the (smoothed) probability of
having been at each of these regimes, at each date t.

The 2-regimes estimation yields g, = 6.06 (significant at 1% level, with a s.e. of 0.21) and the
3-regimes estimation yields g, = 3.94 and g3 = 15.74 (s.e. estimation unfeasible®®).

The detailed results from analysis (ii) described in Section 4 are provided in Tables 10-12 and

can be summarized as follows:

1. using 2 regimes...

(a) outside political periods, the average probability of being at the high-volatility regime
at date ¢ is about 42% - on average, stock returns are under the low-volatility regime,
or, on another perspective, stock returns are at the low-volatility regime 42% of the

times;

(b) the days preceding elections show a significantly lower probability of high-volatility
regime in 12-13 percentage points (p.p.), reaching a high-regime probability of about
30%:

(¢) government formation periods (gfp’s) show a significantly higher probability of high-
volatility regime in 28 p.p., reaching an average high-regime probability of 70% (during
these periods we are on average, or, in other words, 70% of the times at the high-
volatility regime); this represents a sizable volatility increase around the election, from
30% of high-volatility probability to the exact complement with respect to the certain

event.

28Estimated variance-covariance matrix not positive definite, either through the Hessian of the log likelihood or
through the outer product of the score.
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2. using 3 regimes...

(a) outside political periods, the average probability of being at the middle-volatility regime
is about 40-41% and the average probability of being at the high-volatility regime is

about 12% - low-volatility remains the most probable regime;

(b) preceding elections, there is a significant decrease in the high-regime probability in 6-7
p.p-; this represents a reduction in about one half of it’s average value, in favor of the

low-regime probability (the middle-regime probability is not significantly different);

(c) during gfp’s, the middle-regime probability significantly increases in 26 p.p., to a smoothed
probability of 66-67%, and the high-regime probability significantly increases in 3 p.p.,
to a smoothed probability of about 15%; the middle regime becomes, thus, the most

probable regime during gfp’s.

The estimated regime parameters and the impacts on the smoothed probabilities show that: in
the days preceding elections, the expected multiplicative coeflicient in returns’ variance, F [g] =
Efil P;g; decreases in about 0.66 units* according to the 2-regimes framework, and in 1.03 units3°
according to the 3-regime framework; in gfp days, the expected multiplicative coefficient increases
in 1.42 units3®! according to the 2-regime framework, and in 1.21 units®? in the 3-regimes version;
in the days after cabinet changes, there is no significant change in the expected multiplicative
coefficient®?. All these impacts in E [g] are relative to its average value outside political periods.
Note that introducing the third regime produces a sizable impact on the decrease in FE [¢]
associated to days preceding elections - from 0.66 to 1.03 - adding also information on the profile
of the volatility changes occurred in each political period: the 3-regimes framework shows that the
decrease in volatility before elections is associated to a decrease in the probability of more extreme
and infrequent volatility states, while the increase in volatility during gfp days is mostly due to

the increase in the probability of moderate and more frequent volatility states. With a smoothed

29-0.66 = —0.13 x 6.06 + 0.13 x 1

30_1.03 = —0.07 x 15.74 + 0 x 3.94 + 0.07 x 1

311.42 = 0.28 x 6.06 — 0.28 x 1

321.21 = 0.03 x 15.74 4+ 0.26 x 3.94 — 0.29 x 1

33General formula for the computation of the impact on E[g] is AE [g] = >_.°, (Ap;) gi, where Ap; represents
the estimated coefficient of a given political-period dummy in the smoothed probabilities regression.

K
i=1
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probability of 12%, the third and most extreme regime seems non-negligible, suggesting that the

3-regimes approach provides a more reliable analysis of the stock-returns’ volatility profile.
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Table 10. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (viz

and political periods excluded from ARCH, 2-regimes), Japan, 1960-2008

dependent variable: high-regime

shigh high
indep. var.
gfp  0.281F%% (0 276%*%  (.279%F% (). 280%F* | (.201%FF (. 287Kk (.280%F* (), 200%**
(0.020)  (0.020) (0.020) (0.020) (0.024)  (0.024) (0.024) (0.024)
belect | 22 -0.133%%* -0.151%%*
(0.022) (0.025)
10 -0.120%** -0.150%**
(0.032) (0.037)
5 -0.116%*(2) -0.158%**
(0.052) (0.050)
achange | 22 -0.026 -0.005
(0.024) (0.029)
10 -0.027 -0.003
(0.035) (0.043)
5 -0.011 0.057
(0.050) (0.063)
Intercept  0.416%%%  0.420%%%  0.417%%%  0.416%%% | 0.411%%%  0.416%%*  0.413%%F  (.412%%*
(0.004)  (0.004) (0.004) (0.004) (0.005)  (0.005) (0.005) (0.005)
N 11,596 11,596 11,596 11,596 11,596 11,596 11,596 11,596
R?  0.012 0.015 0.013 0.013 0.011 0.014 0.012 0.012

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard

errors in parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients

in the table maintain (non-)significance in respective robust-probit and tobit regressions, including

specifications with each explanatory variable isolated (the latter also run using robust OLS). (@)

Significant at 1% level in robust OLS, but only at 5% level in corresponding tobit.
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Table 11. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (vix

and political periods excluded from ARCH, 3-regimes), Japan, 1960-2008. Assessing the

middle-regime.

dependent variable: middle-regime

smiddle middle
indep. var.
gfp  0.257F%F  (.256%F%  (.257FF (. 257FFF | (Q74%KK (. 272%FF% (. Q74%Kk (), 274%F*
(0.020)  (0.020)  (0.020)  (0.020) | (0.024)  (0.024)  (0.024) (0.024)
belect | 22 -0.034(®) -0.052*
(0.022) (0.027)
10 -0.009 -0.015
(0.033) (0.040)
5 0.004 -0.007
(0.045) (0.057)
achange | 22 -0.001 -0.018
(0.025) (0.028)
10 0.022 -0.004
(0.037) (0.043)
5 0.041 -0.001
(0.053) (0.062)
Intercept  0.404%*%*  0.405%%%  0.404%%%  0.404%%% | 0.407%%%  0.409%F*  0.407F%*  (.407***
(0.004)  (0.004)  (0.004)  (0.004) | (0.005)  (0.005)  (0.005) (0.005)
N 11,596 11,596 11,596 11,596 11,596 11,596 11,596 11,596
R?  0.012 0.013 0.013 0.013 0.010 0.010 0.010 0.010

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard

errors in parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients

in the table maintain (non-)significance in respective robust OLS, robust probit and tobit

regressions, including specifications with each explanatory variable isolated.(® Significant at 10%

level when isolated, in robust OLS and tobit.
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Table 12. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (vix

and political periods excluded from ARCH, 3-regimes), Japan, 1960-2008. Assessing the

high-regime.

dependent variable: high-regime

shigh high
indep. var.
gfp  0.031%* 0.029* 0.030* 0.031** 0.022 0.021 0.022 0.022
(0.016) (0.016) (0.016) (0.016) (0.017) (0.017) (0.017) (0.017)
belect | 22 -0.063*** -0.050%%*
(0.010) (0.013)
10 -0.061%** -0.051***
(0.017) (0.019)
5 -0.071%** -0.065%**
(0.020) (0.023)
achange | 22 -0.001 0.017
(0.017) (0.019)
10 0.002 0.030
(0.025) (0.030)
5 -0.004 0.020
(0.036) (0.041)
Intercept  0.115%%% Q. 117***  (0.116***  0.115%** | 0.104***  0.105%**  0.105%**  0.105%**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
N 11,596 11,596 11,596 11,596 11,596 11,596 11,596 11,596
R? 0.000 0.002 0.001 0.001 0.000 0.001 0.001 0.000

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard

errors in parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients

in the table maintain (non-)significance in corresponding robust OLS, robust probit and tobit

regressions, including specifications with each explanatory variable isolated.
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B. Results for Japan, with viz and without political periods in ARCH

The ARCH specification now follows equation (3). The 2-regimes estimation yields g = 5.68
(significant at 1% level, with a s.e. of 0.22) and an estimated coefficient for the squared-viz in the
ARCH equation of by = 0.074, with an estimated standard error (s.e.) of 0.010, yielding statistical
significance at 1% level.

The 3-regimes version produces an estimated coefficient for the squared-viz of by = 0.126 and
the following estimates for the regimes’ multiplicative effects: g, = 3.58 and g3 = 13.48 (s.e.
estimation unfeasible for all these coefficients3?).

Tables 13-15 provide detailed results from the regressions of smoothed probabilities and regime
dummies on the political periods. Results from the 2-regimes framework are not very distant from
those attained without controlling for the viz, but, in the 3-regimes framework, there are two
novelties: (a) the middle-regime probability significantly increases before elections, in 6-11 p.p. (6,
10 and 11 p.p. in the 22-) 10- and 5-days window, respectively) - there was no significant change
in this regime, when not controlling for the viz - and (b) there is no significant change in the
high-regime probability during gfp’s - there was a significant increase without the viz.

Still according to the 3-regimes framework, F [g] decreases, relative to its average outside po-
litical periods, in 0.72, 0.74 and 0.84 units®* in the 22-, 10- and 5-days periods before elections,
respectively - this decrease measured around 1.03 units, without controlling for the viz. In gfp
periods, F [g] increases, relative to its average outside political periods, in 0.72 units, when con-
trolling for the viz - this impact compares to the 1.21-units increase implied by the results without

the viz.

34 Estimated variance-covariance matrix not positive definite, either through the Hessian of the log likelihood or
through the outer product of the score.

35Gimilar computations to those applied to the results from the framework without controlling for the viz; these
computations use two-decimal-places rounded numbers.
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Table 13. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (vix

included in ARCH, political periods excluded from ARCH, 2-regimes), Japan, 1960-2008

dependent variable: high-regime

shigh high
indep. var.
gfp  0.278%%%  (274%%% () 276%F* (. 27THFFF | (281%Fk () 278%FF () 280%** (). 280%**
(0.020)  (0.020) (0.020)  (0.020) | (0.024)  (0.024)  (0.024)  (0.024)
belect | 22 -0.112%** -0.081%**
(0.025) (0.029)
10 -0.098*** -0.068(®)
(0.035) (0.043)
5 -0.096* -0.070
(0.048) (0.060)
achange | 22 -0.031 -0.014
(0.027) (0.031)
10 -0.046 -0.037
(0.040) (0.046)
5 -0.040 -0.014
(0.058) (0.067)
Intercept — 0.442%F%  (.446%%%  (0.443%%F  (0.443%FF | 0.430%F% (. 442%FF (0, 440%F*  (.439%**
(0.004)  (0.005) (0.005)  (0.005) | (0.005)  (0.005)  (0.005)  (0.005)
N 10,579 10,579 10,579 10,579 10,579 10,579 10,579 10,579
R 0.013 0.014 0.013 0.013 0.011 0.011 0.011 0.011

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard

errors in parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients

in the table maintain (non-)significance in respective robust-probit and tobit regressions, including

specifications with each explanatory variable isolated (the latter also run using robust OLS). (a)

Significant at 10% level when isolated, both in robust OLS and probit.
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Table 14. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (vix

included in ARCH, political periods excluded from ARCH, 3-regimes), Japan, 1960-2008.

Assessing the middle-regime.

dependent variable: middle-regime

smiddle middle
indep. var.
gfp  0.275%¥*  0.276%FF  (0.276%**  0.276*** | 0.309***  (0.311%%* (.310%** 0.310***
(0.018)  (0.018)  (0.018)  (0.018) | (0.023)  (0.023)  (0.023) (0.023)
belect | 22 0.063** 0.103***
(0.025) (0.030)
10 0.099*** 0.125***
(0.037) (0.044)
5 0.105%* 0.113%(e)
(0.051) (0.062)
achange | 22 -0.029 -0.043(@)
(0.025) (0.030)
10 -0.021 -0.061
(0.038) (0.046)
5 0.011 -0.031
(0.055) (0.067)
Intercept  0.452***  (0.451%%%  0.451%%%  0.451%** | 0.457***  (0.455%%*  0.456%** 0.457%**
(0.004)  (0.004)  (0.004)  (0.004) | (0.005)  (0.005)  (0.005) (0.005)
N 10,579 10,579 10,579 10,579 10,579 10,579 10,579 10,579
R? 0.015 0.016 0.016 0.016 0.013 0.014 0.014 0.013

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard

errors in parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients

in the table maintain (non-)significance in respective robust OLS, robust probit and tobit

regressions, including specifications with each explanatory variable isolated.(® Significant at 10%

level when isolated, in robust OLS and probit. (“)Non—signiﬁcant when isolated, in probit.
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Table 15. Regressing regimes’ probabilities and dummies, after SWARCH model estimation (viz included

in ARCH, political periods excluded from ARCH, 3-regimes), Japan, 1960-2008. Assessing the high-regime.

dependent variable: high-regime

shigh high
indep. var.
afp -0.004 -0.006 -0.005 -0.005 -0.004 -0.006 -0.005 -0.005
(0.016) (0.016) (0.016) (0.016) (0.018) (0.018) (0.018) (0.018)
belect | 22 -0.071%** -0.074%**
(0.014) (0.015)
10 -0.075%** -0.075%**
(0.021) (0.022)(®
5 -0.086*** -0.090%***
(0.025)®) (0.026)(@)
achange | 22 0.013 0.019
(0.021) (0.022)
10 0.009 0.021
(0.033) (0.034)
5 -0.002 0.012
(0.046) (0.048)
Intercept  0.145%**  0.147%%%  0.146%F%  0.146%%F | 0.136%**  0.137%%F  0.137%%*  (0.136***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.003) (0.003)
N 10,579 10,579 10,579 10,579 10,579 10,579 10,579 10,579
R? 0.000 0.002 0.001 0.001 0.000 0.000 0.001 0.000

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard errors in

parenthesis.Except where explicitly indicated otherwise, all (non-)significant coefficients in the table

maintain (non-)significance in corresponding robust OLS, robust probit and tobit regressions, including

specifications with each explanatory variable isolated. (®)Significant only at 5% level in respective probit.

(®)Significant only at 5% level in respective tobit.

159



C. Results for Japan, with political periods in ARCH

The tables below report the estimated coefficients for the vixz and the political dummies in the

ARCH equation.

Table 16. Estimation of coefficients in ARCH equation including political periods, within

2-regimes SWARCH model estimation

dependent variable: h?

indep. var.
viz? - - - 0.079%** 0.079*** 0.078%**
(0.012) (0.012) (0.012)
gfp 0.00006***  0.00006*** 0.00006*** 0.00006***  0.00006*** 0.00006***
(0.00001) (0.00001)  (0.000009)  (0.000009)  (0.000009) (0.000009)
belect | 22 -0.000003 0.000002
(0.000004) (0.000005)
10 -0.0000008 0.000004
(0.000006) (0.000007)
5 -0.000001 0.000002
(0.000008) (0.000009)
achange | 22  -0.000005 -0.000002
(0.000005) (0.000004)
10 -0.000003 -0.000002
(0.000007) (0.000006)
5 0.000006 0.000005
(0.00001) (0.00001)

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Standard

errors in parenthesis.
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Table 17. Estimation of coefficients in ARCH equation including political periods, within

3-regimes SWARCH model estimation

dependent variable: h?

indep. var.
vix? - - - 0.139%** 0.139*** 0.133***
(0.013) (0.013) (0.013)
gfp  0.00001*** 0.00001**%*  (0.00001***  0.000009** 0.00001%** 0.00001 ***
(0.000004)  (0.000004)  (0.000004)  (0.000004)  (0.000004) (0.000004)
belect | 22  -0.000008%** -0.000007***
(0.000002) (0.000002)
10 -0.000007* -0.000006*
(0.000004) (0.000003)
5 -0.000007 -0.000006
(0.000005) (0.000004)
achange | 22  -0.00001*** -0.00001***
(0.000002) (0.000002)
10 -0.00001*** -0.000009***
(0.000003) (0.000003)
5 -0.000007 -0.000004
(0.000005) (0.000005)

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Standard

errors in parenthesis.

It is still possible to regress the regime dummies/probabilities on the political dummies, in order
to capture the regime-impacts of political periods. The table below reports the results attained

using 22-days windows for the political dummies.
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Table 18. Regressing regimes’ probabilities and dummies on 22-days political periods, after

SWARCH model estimation (political periods included in ARCH, 2-regimes), Japan,

1960-2008
SWARCH estimated... ... without vix in ARCH ... with viz in ARCH
dep. variable: high-regime dep. variable: high-regime
shigh high shigh high
indep. variables

afp -0.233*** -0.222%*% -0.283%4* -0.285%**

(0.018) (0.021) (0.018) (0.019)
belect22 -0.153*** -0.164%*** -0.208%** -0.227 %k

(0.022) (0.025) (0.021) (0.025)
achange22 -0.056**(®)  _0.049*(@) -0.098*** -0.095%**

(0.024) (0.028) (0.026) (0.029)
Intercept 0.421%** 0.416%** 0.439%** 0.437%**

(0.004) (0.005) (0.005) (0.005)

N 11,592 11,592 10,579 10,579

R? 0.012 0.009 0.019 0.016

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coeflicients in the table maintain (non-)significance in corresponding
robust OLS, robust probit and tobit regressions, including specifications with each
explanatory variable isolated. (¥ Non-significant when isolated, both in robust OLS and
probit. ®When isolated, significant at 10% level in robust OLS and attaining p-value of

0.1006 in respective tobit.
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Table 19. Regressing regimes’ probabilities and dummieson 22-days political periods, after

SWARCH model estimation (political periods included in ARCH, 3-regimes), Japan,

1960-2008
SWARCH .. without viz in ARCH .. with viz in ARCH
estimated...
middle-regime high-regime middle-regime high-regime
dep. var.
smiddle middle shigh high smiddle middle shigh high
indep. var.
afp  0.259%F%  (.292%** -0.006 -0.005 0.278%F*  (,303%** _0,038*** -0.033**(2)
(0.020) (0.024) (0.015) (0.016) (0.018) (0.022) (0.014) (0.017)
belect22  0.054**  0.065**  -0.048%%* -0.051%** | 0.083*** (.095*** -0.027 -0.034*
(0.022) (0.028) (0.013) (0.014) (0.026) (0.030) (0.017) (0.019)
achange22  0.042*%(@)  0.052%(c) 0.027 0.021 0.113%%% (. 118%%*  (.040* 0.038(®)
(0.025) (0.029) (0.019) (0.020) (0.027) (0.030) (0.022) (0.024)
Intercept  0.404%**  (0.405%**  (.128%%*%  (.119%%F | 0.466***  0.477%%*  (.151%** 0.140%**
(0.004) (0.005) (0.003) (0.003) (0.004) (0.005) (0.003) (0.004)
N 11,592 11,592 11,592 11,592 10,579 10,579 10,579 10,579
R? 0.013 0.012 0.001 0.001 0.018 0.014 0.001 0.001

* Significant at 10% level, ** Significant at 5% level,

K Significant at 1% level. Robust

standard errors in parenthesis. Except where explicitly indicated otherwise, all

(non-)significant coefficients in the table maintain (non-)significance in corresponding

robust OLS, robust probit and tobit regressions, including specifications with each

explanatory variable isolated. (*Significant at 10% level only in respective probit.

(®)Significant at 10% level in respective probit and, when isolated, in robust OLS and

probit. ()Non-significant when isolated, both in robust OLS and probit. (Y Non-significant

when isolated, both in robust OLS and tobit.
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The next tables report the results attained for the regime-impacts, when using the 10-days

windows for the political dummies.

Table 20. Regressing regimes’ probabilities and dummies on 10-days political periods, after

SWARCH model estimation (political periods included in ARCH, 2-regimes), Japan,

1960-2008

SWARCH estimated...

.. without viz in ARCH

.. with viz in ARCH

dep. variable: high-regime

dep. variable: high-regime

shigh high shigh high
indep. variables
afp -0.240%F%  (.245%%x 20,281 %%+ 20,283 %%
(0.018) (0.020) (0.018) (0.019)
belect10 -0.192%%* -0.2017*%* -0.254F* -0.279%F*
(0.028) (0.034) (0.026) (0.032)
achangel0 -0.161%** -0.239%** -0.169%*** -0.198%***
(0.031) (0.033) (0.035) (0.040)
Intercept 0.415%** 0.411%** 0.436%** 0.434%**
(0.004) (0.005) (0.005) (0.005)
N 11,613 11,613 10,591 10,591
R? 0.013 0.012 0.018 0.016

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust

standard errors in parenthesis. Except where explicitly indicated otherwise, all

(non-)significant coeflicients in the table maintain (non-)significance in corresponding

robust OLS, robust probit and tobit regressions, including specifications with each

explanatory variable isolated.
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Table 21. Regressing regimes’ probabilities and dummies on 10-days political periods, after

SWARCH model estimation (political periods included in ARCH, 3-regimes), Japan,

1960-2008
SWARCH ... without viz in ARCH ... with viz in ARCH
estimated...
middle-regime high-regime middle-regime high-regime
dep. var.
smiddle middle shigh high smiddle middle shigh high
indep.
variables
gfp  0.237¥¥*  (.230%** -0.011 -0.008 0.260%%*%  0.263***  -0.048***  -0.041**

(0.020)  (0.025)  (0.014)  (0.016) | (0.018)  (0.023)  (0.014)  (0.016)
belect10  0.035 0.014  -0.067FF -0.062%** | 0.107%%*  0.097%*  -0.075%%*  -0.083%**
(0.034)  (0.041)  (0.018)  (0.019) | (0.038)  (0.044)  (0.021)  (0.022)
achange10  0.039 0.035 0.007 0018 | 0.103%*  0.112%¥*  0.010 0.013
(0.038)  (0.043)  (0.028)  (0.030) | (0.041)  (0.046)  (0.033)  (0.034)
Intercept  0AQ4%F* 0 405%F%  0.126%%%  (.116%%% | 0.470%%F  (A485%%* (. 158%%* () 145%%*

(0.004)  (0.005)  (0.003)  (0.003) | (0.004)  (0.005)  (0.003)  (0.004)

N 11613 11,613 11,613 11,613 10,591 10,591 10,591 10,591

R? 0.011 0.007 0.001 0.001 0.015 0.010 0.001 0.001

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding
robust OLS, robust probit and tobit regressions, including specifications with each

explanatory variable isolated.

Finally, the tables below present the results for the political impacts on regime dummies and

probabilities, when using 5-days windows for the political dummies.
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Table 22. Regressing regimes’ probabilities and dummies on 5-days political periods, after

SWARCH model estimation (political periods included in ARCH, 2-regimes), Japan,

1960-2008
SWARCH estimated... ... without vix in ARCH ... with viz in ARCH
dep. variable: high-regime dep. variable: high-regime
shigh high shigh high
indep. variables
afp -0.246*** -0.250%*** -0.279%** -0.280***
(0.017) (0.019) (0.018) (0.019)
belecth -0.210%** -0.221%%* -0.258%** -0.262%%*
(0.036) (0.045) (0.035) (0.047)
achanged -0.219%** -0.252%** -0.214%** -0.246***
(0.043) (0.046) (0.049) (0.053)
Intercept 0.413%%* 0.408%*** 0.433%%* 0.432%%*
(0.004) (0.005) (0.004) (0.005)
N 11,622 11,622 10,595 10,595
R? 0.012 0.011 0.016 0.011

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust
standard errors in parenthesis. Except where explicitly indicated otherwise, all
(non-)significant coefficients in the table maintain (non-)significance in corresponding
robust OLS, robust probit and tobit regressions, including specifications with each

explanatory variable isolated.
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Table 23. Regressing regimes’ probabilities and dummies on 5-days political periods, after

SWARCH model estimation (political periods included in ARCH, 3-regimes), Japan,

1960-2008
SWARCH ... without viz in ARCH .. with viz in ARCH
estimated...
middle-regime high-regime middle-regime high-regime
dep. var.
smiddle middle shigh high smiddle middle shigh high
indep.
variables
gfp  0.226%**%  (0.220*** -0.017 -0.011 0.244***  (0.249%*%*%  _0.051%*%*%  _0.042**
(0.020) (0.025) (0.014) (0.016) (0.018) (0.024) (0.014) (0.016)
belects 0.024 -0.005  -0.082%**  .0.080*** | 0.090*(2) 0.092 -0.092***  -0.100%***
(0.049) (0.057) (0.021) (0.023) (0.054) (0.062) (0.026) (0.026)
achanges 0.049 -0.064 -0.016 0.005 0.018 -0.032 -0.009 0.002
(0.053) (0.063) (0.036) (0.041) (0.054) (0.068) (0.046) (0.048)
Intercept  0.403***  0.405%**  0.129%%%  0.120%*%* | 0.462%%*% (0.477%FF  (.158%**  (.146%***
(0.004) (0.005) (0.003) (0.003) (0.004) (0.005) (0.003) (0.004)
N 11,622 11,622 11,622 11,622 10,595 10,595 10,595 10,595
R? 0.010 0.006 0.001 0.000 0.012 0.008 0.001 0.001

* Significant at 10% level, ** Significant at 5% level,

**% Significant at 1% level. Robust

standard errors in parenthesis. Except where explicitly indicated otherwise, all

(non-)significant coefficients in the table maintain (non-)significance in corresponding

robust OLS, robust probit and tobit regressions, including specifications with each

explanatory variable isolated. (¥’ Non-significant when isolated, both in robust OLS and

tobit.
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D. Results for Japan, with political periods in ARCH - estimated stan-

dard errors regressed on political period dummies

Table 24. Estimated standard errors regressed on political dummies (sequentially estimated, after SWARCH

optimization, 3-regimes, with political dummies in ARCH)

dep. variable: /E [07]

viz in ARCH? No Yes
indep. var.
viz - - - - 0.71663*%*  0.71669***  0.70450%**
(0.02430) (0.02240) (0.02156)
afp 0.00262%** 0.00256%%*  0.00264***  0.00272***  0.00145***  0.00154***  0.00164%**
(0.00023) (0.00025) (0.00025) (0.00025) (0.00021) (0.00021) (0.00021)
belect | 22 -0.00206%** -0.00226%** -0.00173%**
(0.00020) (0.00022) (0.00020)
10 -0.00252%** -0.00187#%*
(0.00029) (0.00028)
5 -0.00295%** -0.00229%**
(0.00035) (0.00032)
achange | 22 -0.00150%** -0.00206%** -0.00125%**
(0.00022) (0.00023) (0.00020)
10 -0.00203%** -0.00115%%*
(0.00033) (0.00030)
5 -0.00083() 0.00007
(0.00054) (0.00051)
Intercept 0.01071%** 0.01073*%*  0.01070***  0.01066***  0.00457***  0.00452%**  (.00459%**
(0.000) (0.00006) (0.00005) (0.00005) (0.00020) (0.00018) (0.00018)
N 11,592 10,579 10,591 10,595 10,579 10,591 10,595
R? 0.018 0.016 0.012 0.010 0.334 0.349 0.347

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level. Robust standard errors in
parenthesis. Except where explicitly indicated otherwise, all (non-)significant coefficients in the table maintain
(non-)significance in corresponding specifications with each explanatory variable isolated. (@) Significant at
10% level when isolated in robust OLS.
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E. International contagion

The table below shows the correlation between each national stock market index return with the
U.S.A. stock market index return (S&P500). Note that all national stock market indexes are

significantly correlated with the U.S.A. stock market index.

Table 25. National stock market index return regressed on U.S.A. stock market index
return (S&P500)

Dep. Coefficient of USA Constant Number Ros
variable:daily return(® of obs. d
return of. .. estimate robust s. e. estimate robust s. e.
UK 0.3535%  (0.018) 0.0247%  (0.011) 0,394  0.117
Canada 0.610%** (0.012) 0.002 (0.007) 9,407 0.492
Germany 0.442%%* (0.020) 0.008 (0.011) 10,220 0.142
France 0.544%** (0.026) 0.002 (0.017) 5,195 0.219
Spain 0.334%** (0.026) 0.013 (0.014) 6,993 0.100
Switzerland 0.312%%* (0.021) 0.012 (0.010) 8,513 0.131
Italy 0.306%** (0.020) 0.027* (0.014) 8,521 0.062
Portugal 0.253%** (0.024) 0.004 (0.014) 4,533 0.095
Ireland 0.226%** (0.025) 0.025* (0.014) 8,824 0.035
Iceland 0.058%* (0.025) 0.046%** (0.017) 3,606 0.005
Netherlands 0.408%*** (0.020) 0.010 (0.011) 8,650 0.165
Belgium 0.2917%* (0.020) 0.015 (0.010) 8,440 0.113
Luxembourg 0.076***  (0.021) 0.035%* (0.016) 4,137 0.008
Denmark 0.227%** (0.023) 0.033%* (0.014) 6,845 0.050
Finland 0.425%** (0.033) 0.012 (0.023) 5,276 0.089
Norway 0.332%%* (0.029) 0.023 (0.017) 6,940 0.063
Sweden 0.415%%%  (0.025) 0.027 (0.017) 6,428  0.112
Austria 0.196%** (0.022) 0.021* (0.012) 7,160 0.048
Greece 0.251%%%  (0.027) 0.040%*  (0.024) 4963  0.028
Japan 0.389%*** (0.026) 0.024** (0.012) 8,081 0.121
Australia 0.4647%F* (0.045) 0.012 (0.012) 5,052 0.309
New Zealand 0.34717%* (0.015) 0.027* (0.014) 4053 0.165

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1%
level.(¥1-day-lagged U.S.A. return, in the case of Japan, Australia and New Zealand. See
Appendix F for details on data source and definitions.
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F. Data

Stock market indezes

Prices of stock market indexes are obtained from Datastream for the period 1960-2008, in
daily frequency and expressed in local currency units (except for the Irish index, expressed in US
dollars). The table below details the designation for each national index. Some series used are
computed by Datastream (“DS”) - for each of them, the table presents also an alternative actual

series present in the database.

Table 26. Datastream designations for national stock market indexes

Designation of actual index also

Country Datastream designation of chosen index(®) present in Datastream database
USA S&P 500 COMPOSITE -
UK FTSE ALL SHARE -
Canada S&P/TSX COMPOSITE INDEX -
Germany DAX 30 PERFORMANCE -
France FRANCE CAC 40 -
Spain MADRID SE GENERAL -
Switzerland SWITZ-DS Market SWISS MARKET
Ttaly ITALY-DS Market MILAN MIB 30
Portugal PORTUGAL-DS Market PSI 20
Ireland IRELAND-DS MARKET $ IRELAND SE OVERALL (ISEQ)
Tceland OMX ICELAND ALL SHARE -
Netherlands NETHERLAND-DS Market AEX INDEX (AEX)
Belgium BELGIUM-DS Market BEL 20
Luxembourg LUXEMBURG-DS Market LUXEMBOURG SE GENERAL
Denmark COPENHAGEN KFX DS-CALCULATED OMX COPENHAGEN (OMX(C20)
Finland OMX HELSINKI (OMXH) -
Norway NORWAY-DS Market OSLO SE OBX
Sweden SWEDEN-DS Market OMX STOCKHOLM 30 (OMXS30)
Austria AUSTRIA-DS Market ATX - AUSTRIAN TRADED INDEX
Greece GREECE-DS Market ATHEX ALL SHARE
Japan NIKKEI 225 STOCK AVERAGE -
Australia ASX ALL ORDINARIES 1971 > -
New Zealand NEW ZEALAN-DS Market NZX 50

(@)«DS” denotes extended series, computed by Datastream.

The next table presents some summary statistics for each stock market index daily returns.
These returns are expressed in percentage points and are attained by computing the daily variation

of each index price, after removing repeated successive values.
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Table 27. Summary statistics for Stock Market Indices

returns, 1960-2008 (percentage points)

Country Obs.  Mean St. Dev.  Min. Max.
Australia 7,293 0.029  0.994  -24.995 6.850
Austria 7,534 0.030 1.004 -8.835 10.154
Belgium 8,907 0.024  0.961  -12.186 8.290
Canada 9,805 0.023 0933  -11.316 9.032
Denmark 7,209  0.045 1.157  -10.995  12.054
Finland 5,657  0.031 1.716  -15.973  15.677
France 5470 0.017  1.410 -9.641 11.176
Germany 10,836  0.020 1.228  -12.812  11.402
Greece 5,250 0.047  1.699  -13.612  16.545
Iceland 3793 0.044 1.027  -30.670 5.269
Ireland 9,294  0.031 1.327  -15.494  15.892
Italy 9,008 0.036 1.358 -9.374 11.051
Japan 12,036  0.021 1.196  -14.901  13.236
Luxembourg 4,349  0.036 1.043 -6.596 10.672
Netherlands 9,112  0.023 1.106  -10.446 9.745
Norway 7,295  0.033 1.502  -19.012  10.872
New Zealand 5,311 0.014  0.983 -8.705 9.585
Portugal 4,782  0.011 0.969  -10.022 9.966
Spain 7,346 0.030 1.201  -10.661  10.374
Sweden 6,773  0.044 1.431 -8.146 11.475
Switzerland 8,970 0.022  0.952  -11.583  10.313
UK 9,847  0.030 1.089  -11.412 9.356
USA 11,076 0.029 1.030  -20.414  11.580
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Political data

Dates in which cabinets took office were collected from Woldendorp et al (1998). The author
extends the data in time span (to include the period from mid 90’s to 2008) and adds dates of
elections, based on the Political Data Yearbooks (1995-2009) — published by the European Journal
of Political Research® —, the Keesing’s Contemporary Archives?”, the Comparative Political Data
Set (CPDS), 1960-2006%, and several institutional and research websites®.

The table below presents the election and change dates in the sample under study - note
that, among these, the analysis focus only on elections and subsequent changes, mediated by a

government formation period.

36See EJPR Vol. 48, no. 7-8 (2009), Vol. 47, no. 7-8 (2008) and Vol. 46, no. 7-8 (2007) for examples.

3Twww.keesings.com

38See Armingeon et al (2008).

39Examples are the US House of Representatives (Office of the Clerk), US Senate (archives), Parties and elections
in Europe (www.parties-and-elections.de), Zaraté’s Political Collections.
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Table 28. Election and change dates in Japan, U.K. and Germany, 1960-2008

Japan U.K. Germany
election change election change
18-11-1960  19-07-1960 21-10-1963 01-07-1960
08-12-1960 15-10-1964  19-10-1964 15-09-1961 14-11-1961
21-11-1963 09-12-1963 31-03-1966 06-04-1966 19-11-1962
09-11-1964 18-06-1970 22-06-1970 14-12-1962
27-01-1967 17-02-1967 28-02-1974  05-03-1974 16-10-1963
26-12-1969 14-01-1970 10-10-1974 18-10-1974 17-09-1965 26-10-1965
07-07-1972 06-04-1976 28-10-1966
08-12-1972 22-12-1972 03-05-1979  07-05-1979 01-12-1966
09-12-1974 09-06-1983  13-06-1983 26-09-1969 22-10-1969
03-12-1976 24-12-1976 11-06-1987 15-06-1987 17-05-1972
08-12-1978 28-11-1990 17-11-1972  15-12-1972
05-10-1979  08-11-1979 09-04-1992  13-04-1992 16-05-1974
20-06-1980 17-07-1980 01-05-1997  02-05-1997 29-10-1976  15-12-1976
26-11-1982 07-06-2001  08-06-2001 09-10-1980 04-11-1980
16-12-1983  26-12-1983 05-05-2005  06-05-2005 17-09-1982
01-11-1984 27-06-2007 04-10-1982
04-07-1986  22-07-1986 04-03-1983  30-03-1983
06-11-1987 23-01-1987 11-03-1987
05-06-1989 04-10-1990
09-08-1989 30-11-1990 17-01-1991
16-02-1990 28-02-1990 14-10-1994 17-11-1994
05-11-1991 25-09-1998  27-10-1998
16-07-1993  09-08-1993 20-09-2002  22-10-2002
28-04-1994 16-09-2005 22-11-2005
30-06-1994
11-01-1996
18-10-1996 07-11-1996
12-01-1998
30-07-1998
14-01-1999
05-04-2000
23-06-2000  04-07-2000
26-04-2001
07-11-2003 19-11-2003
09-09-2005 31-10-2005
26-09-2006
26-09-2007
24-09-2008
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G. Replicating the VIX

The span limitation of the original VIX imposes a considerable sample constraint, given that,
for instance, the stock markets index for Japan, NIKKEI225, is available starting 06-01-1959.
Sample restrictions are minimized by using instead the series on S&P500 daily returns, which
starts from 01-01-1964. Daily series are built containing the daily backward/forward 3-month
standard deviation of the S&P500 returns. The VIX is alternatively regressed on a set of lags
and forwards of these backward /forward standard deviation series. The two regressions providing

highest R? are

Table 29. VIX regressed on...
...backward 3-month ...forward 3-month

S&P st.dev. S&P st.dev.
1143.998*** -
F10.bS&Psd (15.66)
- 1137.743%**
L56.fS&Psd (15.01)
R? 0.9077 0.9076

K significant at 1% level. Robust standard
errors in parenthesis. F10.bS&Psd and
L56.fS&Psd denote a 10-days forward of the
backward-standard-deviation series and a 56-days
lag of the forward-standard-deviation series,
respectively.

Note that, given 3 months correspond to 66 business days, a backward 3-month st. dev. starting
at t410, F10.bS&Psd, is equivalent to a forward 3-month st. dev. starting in at t —56, L56.fS&Psd
- both measures cover the period [t — 56,¢ 4+ 10]. This is the period chosen to replicate the VIX.

The tables below present the results from all the alternative regressions of the original VIX
on the forwards and lags of the replicating standard deviation series (both backward and forward

s.d.). The selected variables (isolated in the table above) are in bold.
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Table 30. Regressing VIX on S&P500 standard deviation series, lags/forwards 1-33

VIX regressed on...

lag/ ...of backward 3-month S&P st.dev.... ...forward 3-month S&P st.dev....

forward | ...lagged ...forwarded ...lagged ...forwarded

#... estimate sd R-sq estimate sd R-sq estimate sd R-sq estimate sd R-sq
0 1,162.164*** | 24.767 | 0.878 1,162.164%%* 24.767 0.878 | 753.279%** | 44.603 | 0.457 | 753.279*** | 44.603 | 0.457
1 1,163.881%** | 25.684 | 0.873 1,161.393%%* 23.793 0.883 | 761.510%** | 44.669 | 0.466 | 744.921*** | 44.451 | 0.448
2 1,164.898*** | 26.726 | 0.868 1,161.355%%* 22.740 0.889 | 769.906*** | 44.702 | 0.475 | 737.274*** | 44.393 | 0.440
3 1,166.720%** | 27.678 | 0.862 1,160.492%** 21.788 0.893 | 778.568*** | 44.674 | 0.485 | 729.634*** | 44.346 | 0.431
4 1,168.439%** | 28.597 | 0.856 1,159.357*** 20.788 0.897 | 786.700%** | 44.585 | 0.494 | 722.208*** | 44.295 | 0.423
5 1,170.697*** | 29.492 | 0.851 1,157.069%** 19.861 0.900 | 794.653%** | 44.419 | 0.504 | 715.004*** | 44.241 | 0.416
6 1,173.078*** | 30.429 | 0.845 1,154.435%%* 19.018 0.902 | 802.408*** | 44.300 | 0.513 | 708.953*** | 44.253 | 0.409
7 1,175.053*** | 31.440 | 0.838 1,152.263%%* 18.047 0.904 | 810.520%** | 44.144 | 0.522 | 702.110%** | 44.120 | 0.402
8 1,177.192%** | 32.349 | 0.832 1,149.535%%* 17.203 0.906 | 819.037*** | 43.929 | 0.533 | 695.570*** | 44.005 | 0.395
9 1,179.304*** | 33.246 | 0.825 1,147.351%%* 16.207 0.907 | 827.593*** | 43.682 | 0.543 | 689.183*** | 43.875 | 0.388
10 1,180.707*** | 34.008 | 0.817 | 1,143.998*** | 15.668 | 0.908 | 836.528*** | 43.416 | 0.554 | 682.637*** | 43.758 | 0.381
11 1,182.854*** | 34.793 | 0.811 1,141.001%%* 15.234 0.908 | 845.398%** | 43.154 | 0.565 | 677.061*** | 43.631 | 0.376
12 1,184.527**%* | 35.648 | 0.803 1,137.122%%* 15.041 0.906 | 854.290%** | 42.868 | 0.575 | 671.071*** | 43.514 | 0.370
13 1,187.555%*%* | 36.409 | 0.796 1,133.060%** 14.977 0.905 | 862.685%** | 42.502 | 0.586 | 665.604*** | 43.399 | 0.364
14 1,190.559*** | 37.078 | 0.789 1,120.982%** 14.863 0.904 | 871.295%** | 42.111 | 0.597 | 660.136*** | 43.266 | 0.359
15 1,194.351%** | 37.773 | 0.783 1,125.037*%* 15.033 0.901 | 879.760*** | 41.619 | 0.607 | 655.010%** | 43.153 | 0.354
16 1,198.033*** | 38.459 | 0.777 1,121.047%%* 15.126 0.899 | 887.914*** | 41.146 | 0.617 | 650.128*** | 43.033 | 0.350
17 1,201.244*** | 39.074 | 0.771 1,115.943%%* 15.415 0.895 | 896.171%** | 40.674 | 0.628 | 645.352*** | 42.898 | 0.344
18 1,204.051%*%* | 39.791 | 0.763 1,111.547%%* 15.658 0.892 | 904.385%** | 40.155 | 0.638 | 640.413*** | 42.728 | 0.340
19 1,207.647**%* | 40.342 | 0.756 1,107.220%%* 15.993 0.889 | 912.450%** | 39.612 | 0.649 | 635.867*** | 42.557 | 0.335
20 1,211.787**%* | 40.743 | 0.749 1,102.220%** 16.640 0.885 | 920.732%** | 38.991 | 0.659 | 630.719*** | 42.385 | 0.331
21 1,217.033%** | 41.166 | 0.743 1,097.240%** 17.292 0.880 | 928.772*%** | 38.308 | 0.670 | 626.379*** | 42.226 | 0.327
22 1,220.375%** | 41.312 | 0.736 1,092.339%** 18.094 0.875 | 936.675*** | 37.595 | 0.680 | 622.398*** | 42.098 | 0.323
23 1,224.373%** | 41.745 | 0.729 1,086.504%%* 19.165 0.869 | 944.828*** | 36.896 | 0.691 | 618.497*** | 41.959 | 0.319
24 1,228.264*** | 41.984 | 0.722 1,080.880*** 20.156 0.863 | 952.565%** | 36.175 | 0.701 | 614.643*** | 41.790 | 0.316
25 1,232.576%*%* | 42.161 | 0.714 1,074.922%%* 21.021 0.857 | 959.609%** | 35.501 | 0.710 | 610.679*** | 41.599 | 0.312
26 1,236.583%*%* | 42.228 | 0.707 1,068.841%%* 21.773 0.851 | 967.526*** | 34.760 | 0.720 | 606.721*** | 41.408 | 0.308
27 1,241.154%*%* | 42.210 | 0.699 1,063.346%** 22.603 0.844 | 975.317*** | 33.982 | 0.730 | 603.019*** | 41.233 | 0.305
28 1,244.894*** | 42.157 | 0.691 1,057.327%%* 23.526 0.837 | 982.938*** | 33.114 | 0.741 | 599.272*** | 41.045 | 0.302
29 1,249.111%%* | 42.124 | 0.683 1,051.799%** 24.462 0.829 | 990.465%** | 32.345 | 0.751 | 596.074*** | 40.881 | 0.299
30 1,252.605%** | 42.032 | 0.675 1,045.640%** 25.410 0.821 | 997.930%** | 31.485 | 0.761 | 591.870*** | 40.663 | 0.295
31 1,256.562*** | 41.815 | 0.668 1,040.133*** 26.322 0.813 | 1,005.237**F 30.608 | 0.771 | 588.431*** | 40.483 | 0.292
32 1,262.163%*%* | 41.729 | 0.661 1,033.623%%* 27.186 0.805 | 1,012.694**F 20.719 | 0.780 | 584.510%** | 40.271 | 0.288
33 1,267.380%** | 41.457 | 0.655 1,027.150%%* 28.012 0.797 | 1,019.022**F 28.816 | 0.789 | 581.527*** | 40.102 | 0.286
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Table 31. Regressing VIX on S&P500 standard deviation series, lags/forwards 34-66

VIX regressed on...

lag/ ...backward 3-month S&P st.dev.... ...forward 3-month S&P st.dev....

forward | ...lagged ...forwarded ...Jagged ...forwarded

... estimate sd R-sq estimate sd R-sq estimate sd R-sq estimate sd R-sq
0 1,162.164%** | 24.767 | 0.878 | 1,162.164*** | 24.767 | 0.878 753.279%%* 44.603 0.457 | 753.279%** | 44.603 | 0.457
34 1,272.336%*%* | 41.333 | 0.647 | 1,020.893*** | 28.911 | 0.788 1,025.553%%* 28.035 0.797 | 578.335%** | 39.918 | 0.283
35 1,275.226%** | 41.261 | 0.639 | 1,013.554*** | 29.750 | 0.779 1,031.843%** 27.157 0.806 | 575.746*** | 39.788 | 0.280
36 1,278.608*** | 41.167 | 0.631 | 1,006.962*** | 30.649 | 0.770 1,037.644%%* 26.280 0.814 | 572.938*** | 39.582 | 0.277
37 1,282.563%** | 40.909 | 0.623 999.600%*** 31.449 | 0.761 1,044.017%%* 25.328 0.822 | 569.830%** | 39.403 | 0.274
38 1,286.160%** | 40.492 | 0.614 992.475%** 32.211 | 0.752 1,049.994*** 24.380 0.830 | 567.053*** | 39.239 | 0.272
39 1,290.074*** | 40.187 | 0.606 985.069*** 33.085 | 0.742 1,056.170%%* 23.415 0.838 | 564.003*** | 39.080 | 0.269
40 1,294.244%** | 40.020 | 0.598 977.225%%*% 33.910 | 0.732 1,061.723%%* 22.507 0.845 | 561.157*** | 38.951 | 0.267
41 1,297.209%** | 39.887 | 0.590 069.404%%* 34.706 | 0.721 1,067.201%%* 21.653 0.852 | 558.176*** | 38.768 | 0.264
42 1,296.673*** | 39.735 | 0.581 962.489*** 35.349 | 0.712 1,072.880%** 20.742 0.859 | 555.591*** | 38.632 | 0.262
43 1,299.895%** | 39.656 | 0.574 954.699*** 36.068 | 0.702 1,079.189%** 19.803 0.865 | 553.013*** | 38.473 | 0.259
44 1,301.470%** | 39.483 | 0.565 046.728%** 36.803 | 0.691 1,085.284%%* 18.809 0.871 | 550.356*%** | 38.307 | 0.257
45 1,302.709%** | 39.118 | 0.556 038.824%%*% 37.494 | 0.681 1,090.290%%* 17.952 0.876 | 547.817*** | 38.150 | 0.255
46 1,304.062%** | 38.752 | 0.547 930.871%** 38.137 | 0.671 1,094.827%%* 17.080 0.881 | 545.493*** | 38.017 | 0.252
47 1,302.181%** | 38.497 | 0.538 923.239%** 38.774 | 0.661 1,099.735%%* 16.244 0.886 | 542.422*** | 37.817 | 0.250
48 1,303.286*** | 38.066 | 0.530 915.478%%* 39.399 | 0.651 1,104.946%%* 15.640 0.890 | 539.721%** | 37.644 | 0.247
49 1,305.370%** | 37.681 | 0.523 007.474%%* 40.009 | 0.641 1,100.737%%* 15.135 0.894 | 536.593%** | 37.444 | 0.245
50 1,307.262%** | 37.226 | 0.516 899.320%** 40.507 | 0.630 1,114.142%%* 14.803 0.897 | 533.516*** | 37.259 | 0.242
51 1,307.601%** | 36.926 | 0.509 891.177*** 40.989 | 0.620 1,118.359%%* 14.652 0.900 | 530.578*** | 37.101 | 0.239
52 1,309.506%** | 36.558 | 0.501 882.937*** 41.462 | 0.610 1,122.856%%* 14.498 0.903 | 527.558%** | 36.944 | 0.237
53 1,308.956*** | 36.058 | 0.494 874.920%** 41.875 | 0.600 1,125.899%** 14.568 0.904 | 524.721*** | 36.769 | 0.234
54 1,309.869*** | 35.809 | 0.487 867.055%** 42.303 | 0.590 1,130.653*** 14.562 0.906 | 521.725%** | 36.616 | 0.232
55 1,309.624*** | 35.446 | 0.479 858.443%* % 42.660 | 0.579 1,134.039%** 14.765 0.907 | 518.975%** | 36.463 | 0.230
56 1,308.993%** | 35.317 | 0.471 849.904%** 43.001 | 0.569 | 1,137.743*** | 15.014 | 0.908 | 516.297*** | 36.318 | 0.227
57 1,310.209%** | 35.211 | 0.464 841.125%**% 43.274 | 0.558 1,140.837*** 15.547 0.908 | 513.544*** | 36.128 | 0.225
58 1,310.224*** | 34.798 | 0.458 832.628*** 43.514 | 0.548 1,143.277%%* 16.226 0.907 | 511.194*** | 35.935 | 0.223
59 1,310.394%** | 34.613 | 0.451 824.199%** 43.777 | 0.537 1,146.126%%* 16.882 0.905 | 508.167*** | 35.719 | 0.220
60 1,309.709%** | 34.502 | 0.445 815.914%%* 43.976 | 0.527 1,148.112%%* 17.921 0.903 | 504.895%** | 35.503 | 0.218
61 1,309.859*** | 34.370 | 0.438 807.855%** 44.140 | 0.518 1,150.779%%* 18.846 0.901 | 501.499*** | 35.277 | 0.215
62 1,309.186*** | 34.380 | 0.432 799.958*** 44.324 | 0.508 1,152.188%%* 20.051 0.898 | 498.628*** | 35.099 | 0.213
63 1,308.212%** | 34.356 | 0.426 792.045%** 44.442 | 0.499 1,153.876%%* 21.031 0.894 | 495.754*** | 34.918 | 0.210
64 1,307.979%** | 34.578 | 0.419 783.837H** 44.529 | 0.490 1,155.070%%* 21.990 0.890 | 492.636%** | 34.702 | 0.207
65 1,306.058*** | 34.912 | 0.413 775.879%** 44.576 | 0.481 1,155.022%%* 23.072 0.885 | 489.720%** | 34.490 | 0.205
66 1,304.709%** | 35.403 | 0.406 767.849%** 44.568 | 0.472 1,155.745%%* 24.099 0.880 | 486.239*** | 34.288 | 0.202
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H. Correlations between viz and political periods

The table below displays the correlation vector assessing the bilateral correlation between the vix

and each political-period dummy, for each country under study.

Table 32. Correlation between viz and

political-period dummies of...

belect

achange

22
10
5
gfp
22
10
5

..Japan ..UXK. ..Germany
-0.0295 0.0233 0.0302
-0.0218  0.0166 0.0217
-0.0153  0.0107 0.0162
0.0298  0.017 0.024
-0.0336  0.0137 0.014
-0.022  0.0124 0.0122
-0.0153  0.0098 0.0094
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I. Results for U.K., removing vix

Table 33. ARCH equation, 3-regimes, without vix

(estimated within SWARCH optimization), U.K.

dep. var. variance auto-regressive component, h>
indep. var.
viz? -
afp 0.000480**
(0.000245)
belect22 -0.000073%***
(0.000005)
achange22 -0.000003
(0.000005)

* Significant at 10% level, ** Significant at 5% level,
KRk Significant at 1% level. Standard errors in

parenthesis.
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Table 34. Regimes’ smoothed probabilities regressed on political
dummies (sequentially estimated after SWARCH optimization
with 3-regimes, ARCH excluding viz and including 22-days
political periods in ARCH), U.K.

dep. var. smiddle shigh
indep. var.
afp 0.390%*** 0.031
(0.083) (0.036)
belect22 0.139%*% 0.041%*
(0.031) (0.020)
achange22 0.159%** -0.028**
(0.028) (0.011)
Intercept 0.330%** 0.071%**
(0.004) (0.002)
) 2.95g*H* 14.91 1%+
(0.127) (0.940)
N 9,665 9,665
R? 0.007 0.001

* Significant at 10% level, ** Significant at 5% level, ***
Significant at 1% level. Robust standard errors in parenthesis.
Except where explicitly indicated otherwise, all (non-)significant
coefficients in the table maintain (non-)significance in
corresponding robust OLS and tobit regressions, including

specifications with each explanatory variable isolated.
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Table 35. Estimated standard errors regressed on political dummies, 3-regimes

(sequentially estimated after SWARCH optimization), U.K.

dep. variable E [4?]

ARCH framework without viz, with with vix, with with vix, with
(within SWARCH  22-days political 22-days political 10-days political

process) periods periods periods

indep. variables

VT - - -
afp 0.044%** 0.02951 %% 0.02965%+*
(0.006) (0.00217) (0.00233)
belect22 0.0017#%* 0.00117%%*
(0.000) (0.00030)
belect10 0.00023
(0.00040)
achange22 -0.000 -0.00024
(0.000) (0.00024)
achangell 0.00010
(0.00036)
Intercept 0.010%** 0.00954*** 0.00958***
(0.000) (0.00005) (0.00005)
N 9,665 9,665 9,677
R? 0.112 0.043 0.041

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level.
Robust standard errors in parenthesis. Except where explicitly indicated
otherwise, all (non-)significant coefficients in the table maintain (non-)significance

in corresponding specifications with each explanatory variable isolated.
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J. Results for Germany, removing vix

Table 36. ARCH equation, 3-regimes, without vix

(estimated within SWARCH optimization), Germany

dep. var. variance auto-regressive component, h>
indep. var.
viz? -
afp 0.000015**
(0.000006)
belect22 -0.0000877**
(0.000005)
achange22 -0.0000002
(0.000005)

* Significant at 10% level, ** Significant at 5% level,
KRk Significant at 1% level. Standard errors in

parenthesis.
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Table 37. Regimes’ smoothed probabilities regressed on political
dummies (sequentially estimated after SWARCH optimization
with 3-regimes, ARCH excluding viz and including 22-days

political periods in ARCH), Germany

dep. var. smiddle shigh
indep. var.
qfp -0.031 0.104%**
(0.025) (0.021)
belect22 -0.061** 0.120%**
(0.026) (0.024)
achange22 -0.098*** 0.126***
(0.027) (0.024)
Intercept 0.406*** 0.056%**
(0.004) (0.002)
9i 3.196%** 17.847%%*
(0.115) (1.029)
N 10,667 10,667
R? 0.002 0.018

* Significant at 10% level, ** Significant at 5% level, ***
Significant at 1% level. Robust standard errors in parenthesis.
Except where explicitly indicated otherwise, all (non-)significant
coefficients in the table maintain (non-)significance in
corresponding robust OLS and tobit regressions, including

specifications with each explanatory variable isolated.
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Table 38. Estimated standard errors regressed on political dummies (sequentially

estimated, after SWARCH optimization with 3 regimes), Germany

dep. variable

ARCH framework
(within SWARCH

without vix, with

22-days political

with viz, with

22-days political

with viz, with

10-days political

process) periods periods periods
indep. variables
VT - - -
afp 0.0047+* 0.00330%** 0.004037%**
(0.000) (0.00032) (0.00047)
belect22 0.0017%+* 0.00183%**
(0.000) (0.00052)
belect10 0.00215%**
(0.00077)
achange22 0.002%** 0.00243***
(0.000) (0.00048)
achangel( 0.00287***
(0.00072)
Intercept 0.011%** 0.01066*** 0.01070***
(0.000) (0.00005) (0.00005)
N 10,667 10,667 10,679
R? 0.022 0.016 0.018

* Significant at 10% level, ** Significant at 5% level, *** Significant at 1% level.

Robust standard errors in parenthesis. Except where explicitly indicated

otherwise, all (non-)significant coefficients in the table maintain (non-)significance

in corresponding specifications with each explanatory variable isolated.
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Epilogue

The three studies presented in this thesis produce very interesting results. Capital flows indeed react to
some political profiles held by the cabinet in office or recently elected. Moreover, these flows adapt
their reaction to policy according to who is the policymaker. Regarding the FKuro impact on export
market entry, the real options approach allows to develop of a clear argument in favor of firm-entry
promotion through exchange volatility reduction. More specifically, the intensity of this entry-
promotion effect shall depend on Zow credible the volatility reduction is. Finally, stock market returns
show a clear volatility surge during the period mediating the day of a democratic election and the
subsequent day in which the elected cabinet takes office. In spite of knowing the election winners, stock
markets experience extraordinary volatility before knowing precisely who the next policymaker will be.

In the first chapter, the hypothesis that left-leaning cabinets set higher taxes finds empirical
support, especially in the context of single-party. Equity inflows react positively to single-party right
cabinets. FDI net flows react negatively to majoritarian cabinets and positively to budget deficits,
signaling sensitivity to environment stability and fiscal stimulus. Oppositely, equity inflows react
positively to majoritarian cabinets (potentially more active in countering negative GDP shocks) and
negatively to budget deficits and public expenditure (potentially anticipating higher taxes). The
magnitude of the direct impacts of political profiles on capital flows range from 0.3 to 4.7 GDP
percentage points. Reactions to fiscal policy are attenuated when Jeft or right cabinets are in office.

According to the model developed in the second chapter, the exchange rate uncertainty
associated to the Kuro contributed to export market entry by firms that would, otherwise, remain as
non-exporters. The model produces a closed-form market-entry threshold clearly related to exchange
rate volatility. This threshold specification allows for objective hypotheses, paving the way for
promising empirical research.

The estimates produced in the third chapter show significant impacts on stock market volatility
around democratic elections, with one pattern common to all countries studied: volatility rises during
government formation periods (between election day and the day in which the elected cabinet takes
office). Volatility is higher during this period than in periods far from elections, before elections or

after newly-elected cabinets take office. These impacts operate both through the ARCH process guiding
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daily volatility and through volatility regime shifts. During government formation periods, estimated

stock-returns standard error increases by 14%-271%, relative to its average far from elections.

The three essays integrating this thesis represent the foundation of several future research
streams. More specifically, the theoretical cornerstone laid in the second chapter and the innovative
dataset used in the first and third chapters open very interesting research avenues towards a better

understanding of the Macroeconomic impacts of politics and policy.

‘What is past is prologue

— US National Archives, Washington D('
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