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INFLATION, MONETARY TRANSPARENCY,
AND G3 EXCHANGE RATE VOLATILITY

Kenneth N. Kuttner and Adam S. Posen

Short-term volatility in G3 bilateral exchange rates has been afact of lifesince the beginning of the
post-Bretton Woods float. 1t has been established, surprisingy, that this vdatility is not only
disproportionatdy large relative to the variation in relative macroeconomic fundamentals of
Germany, Japan, and the United States, but is in fact largely unrelated to them.! The apparent
disconnect between fundamentals and dollar- yen and dollar- euro exchangerate fluctuations has led
to perennial complantsabout persistent exchangerate“ misalignments” and their real effectsonthe
G3 (and other) economies, giving risein turn to recurring proposals for government policiesto limit
thisvolatility.>® Theideathat voldility reflects nothing more than the (perhaps rational, certanly
profit-seeking) behavior of foreign exchangetraders seemsto givejustification for apolicy response.
Y et, the di g unction between macroeconomic expectaionsand thevolatility ssemstoindicateaswell
that some deviation from domestic monetary policy gods would be necessary to intervene against
exchange rate swings.*

Infact, as demonstrated to most observers' satisfaction in the instance of the ERM crises of

1992-1993, in aworld of free movement of capital and domestic monetary policy autonomy (for the

! Thisresult began to be established with theseminal paper of M eese and Rogoff (1983); later work
extending and confirming this result includes Baxter and Stockman (1989), Flood and Rose (1995), and
Flood and Rose (1999). Note that this characterization applies to short-term volatility between the G3
currencies—evidenceexiststhat medium- tolong-term trendsin theseexchangerates, and even the short-run
volatility of exchange rates for high-inflation countries, do correspond to a significant degree to
macroeconomic fundamentals.

2«“Misalignments’” might becharacterized asresulting fromexchange rate movements not warranted
by changesin the underlying macroeconomic fundamentals. The analysisin this paper does not emphasize
this distinction, however, but focuses on exchange rate volatility broadly defined.

3 Volcker (1998) and Williamson (1998) aretwo recent well-argued exarmples.

* Of course, a policy intervention could also be targeted at the microdevel, in terms of regulating
exchange market behavior, but few of these proposals tend to go in that direction. Moreover, the number
of viable propasals for governments to effectively and beneficially regul ate exchange rate trading appears
for the moment to be limited.



G3 at least), exchange rate commitments cannot be maintai ned without sacrifice of oneor theother.®
In other words, if there are no capital controls, when an exchange rate commitment comes under
attack, monetary pdicy must movein the oppositedirection from that usually mandated by domestic
inflation and output concerns in order to support the peg.® Thisis because of alimited number of
degrees of freedom for economic policymakers. Contrary to the expectations of Friedman (1953)
and Johnson (1969) prior to the advent of floating rates, it appears that domestically responsible
monetary pdicy may be destabilizing for exchange raes.

Y et, the movement toward greater transparency in monetary policymaking in recent years
may partially reconcile Friedman’ s and Johnson’ s instinctsthat a more disciplined monetary policy
should diminish exchangeratevolatility with the apparent reality that macroeconomic fundamentals
do not drive exchangeratesintheshort run. If transparency can beincreased by central banks, either
through institutional developments or through being more systematic in policymaking, without
altering the fundamental monetary policy cgoabilities or decisions, this may give central banks an
additional degree of freedom with whichtowork. Sinceitisat least arguablethat transparency may
enhance the flexibility as well as the credibility of monetary policy by providing a better nominal
anchor for inflation expectations, it is worth exploring whether use of this additional policy option
(more astructure than an instrument) might have a meaningful effect on exchange rate volatility.”

Our paper assesses thispossibility by posing two questions: first, to what extent do domestic
inflation and interest rate surprises—fluctuations unexplained by past history and the systematic

responseof policy—oontributeto short-run volatilityin G3 exchangerates?® Theseareprecisely the

® See Krugman (1998) or Clarida (1999) for areview of the “imposgble trinity” assessment.

® Thereisno reason for an exchange rate commitment to come under attack whenthe move required
to support the peg isin the samedirection as intended monetary policy, e.g., wheninflation isrising and the
currency isunder stress, aninterest rateriseiscredible. 1t iswhen the economy is slowing and the currency
isgoing to the weak edge of the zone (e.g., UK or Sweden in fall 1992) that the peg comes under attack, and
the attack itself generally worsens the conflict between goals.

" SeeKing (1997), Laubachand Posen (1997), Bernanke, etal (1999), and K uttner and Posen (1999)
for a combination of theoretical, historical, and econometric arguments to this effect.

8 Clarida and Gali (1994) and Eichenbaum and Evans (1995), among others, also assess various
shocks' contributions to exchange rate fluctuations. Their focus, however, is on the contribution of
unsystemati c monetary policy shocks, whileoursisoninflationshocks, andtheeffectsof policy’ ssystematic
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type of shocks which should diminish in frequency and effect as monetary transparency increases,
if the hypothesized relationship between transparency and inflation expectations holds. Second, to
what extent do variations over time in American, German, and Japanese monetary transparency
actually match up with thetiming of these shocks and the magnitude of their impact? Taken together,
the empirical estimates in answer to these questions should give some sense of whether increased
transparency in the G3 centra bankswoul d di minish exchange rate volatil ity.

Thepaper isstructured asfollows. In section 1, we set out asimple model of theimplications
of different monetary regimes (discretionary, anti-inflationary conservative, and transparent “ optima
state contingent rule” [OSCR] following) for the response of inflati on, interest rates, and exchange
rates to shocks.? In section 2, we devel op an operational measure of centra bank transparency, and
apply it to the history of the Bank of Japan (BoJ), the Bundesbank, and the Federal Reservein the
period 1975-1998, finding significant shiftsininstitutional transparency for the Federal Resarveand
for the BoJ in the late 1980s. In section 3, we estimate structural VAR (trivariate vector
autoregression) models of relative interest rates, inflation rates, and exchange rates for deutsche
mark-yen and deutsche mark-dollar, and conduct a number of analyses, including both comparing
impulse response functions before and after the shifts in transparency, and interpreting historical
decompositions for evidence of the exchange rate impact of smaller deviations from systematic
monetary policy. Section 4 concludeswith an assessment of theimportance of domesticinflationand
interest rate shocks to G3 exchange rate volatility, and the likelihood of increases in central bank

transparency to diminish those shodks.

A SIMPLE MODEL OF INFLATION, EXCHANGE RATES,
AND MONETARY POLICY
In understanding the macroeconomic sour ces of exchange rate volatility, useful starting points are

thefamiliar principlesof purchasing power parity (PPP) and uncovered interest rate parity (UIP). The

response to those shocks.

® This model modifies Kuttner and Posen’s (1999) application of Svensson (1997) by replacing the
long-term interest rate and bond market with long-run PPP and an uncovered interest-rate parity (UIP)
condition. See section 1 below.



latter is a difference equation linking the change in the exchange rae and the gap between foreign

and domestic interest rates;

- F .
EAe, =i, -1

t?°

where e isthe log of the exchange rate (defined as the foreign currency units per domestic currency
unit), and /" and 7 are the foreign and domestic interest rates. The UIP condition can be solved

forward to yield:

oo . .k -
e = EtEj=0(lt+j_ zt+j) + e,

which expresses the exchange rate at time ¢ as the sum of current and expected future interest rate
differentials, plusthelong-run equilibrium exchangerate, e . Domesticinterest ratesin excessof the
foreign are associated with a high—»but falling—exchange rate.

Whileinterest rate differentials govern short-run exchange rate dynamics, the (log) ratio of

foreign to domestic price levels pin down the long-run exchange rate, e, via PPP:

- . *
€= llquwEt (.pt+j - pt+j) s

where p* and p are the logs of the foreign and domestic price levels. The condition can also be

expressed in terms o the sum of expected future inflation rates:

- * oo *
€=Pi17 Pir t Et2j=0(nt+j - Tl:t+j) .

The PPP and UIP conditions by themselves obviously do not represent acompl ete macroeconomic
model. But even without closing the model, thetwo conditions suggest atradeoff between short-run
and long-run exchange stabilization.

To seethis, imagine an economy subject to supply shocks—eventsthat presented the central
bank with a tradeoff between output and inflation stabilization. A vigorous policy reaction will
reduce the shocks' impact on the price level, mitigating their long-run effect on the exchange rae.
But such apolicy will create larger interest ratedifferentials, which, in the near term, will generate
exchange ratevolatility. A more accommodative policy response, on the other hand, reduces short-

run interest-rate induced volatility, but at the expense of destabilizing the long-run value of the



exchangerate. Either way, inflationshocks generae exchange ratevolatility; how muchwill depend,
of course, on the specifics of themacro model.

Oneway to closethe model isto append the PPPand Ul P relationsto the model of Svensson
(1997), as extended by Kuttner and Posen (1999). This model is far too stylized to think about
directly estimating. It nonethelessillustrates the theoretical reasoning behind arolefor central bank
transparency in minimizing the effects of inflation shocks on the exchange rae.

In Svensson’s model, the policymaker choosesinflation to minimize the discounted sum of

single-period loss functions of theform,

L=m+ Ay, -y),

t

subject to an aggregate supply rdation given by

e
Y= PV * OL(TI:t— nt)+ &>

where y is the output gap, = is inflation, and 1 is the relative weight on output versus inflation
stabilization. Persistence is introduced through the py, ; term in the supply equation. Solving the
minimization problem yidds policy rules giving inflation as a function of expected inflation, the
lagged output gap, and the supply shock, e. An IS equation,
Y, = 6(1'“ -Em, . -1r"),
is then used to determine the corresponding path of interest rates.
Under discretion, the monetary authority accommodates supply shocks by allowing them to

affect inflation: =, - E_,m = - be,. Not surprisingly, a higher weight on output gabilizaion

implies a more accommodative policy, which in this context means a larger value of ». Expected

inflation itself obeys E,m,, , = a - cy,; if the central bank targets a nonzero output gap, inflation

will contain a constant inflation bias, a; output gap fluctuations also create a state contingent
inflation bias, cy,. The higher the weight on output stabilization, the larger area and c.

Having derived the behavior of inflation, it is straightforward to use the | S equation, and the
interest rate parity and purchasing power parity relationships to solve for the response of the
exchange rate under discretion. The response of the nominal exchangerate at timez-+; to an e equal

to—1 at time (i.e., aunit adverse supply shock) isgiven by:
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e, =-@'-a0-eb)1-p) 'p - [b+c(l-eab)(1-p) ']

Thefirst term, which comes from the interest rate differential, tendsto increase the exchange rate,
reflecting theincrease in domestic interest rates used to combat inflation. The second term captures
the shock’ slong-run effect on the pricelevel. The net effect could go either way in agiven period,
depending on the strengthof theinitial policy response versusthe long-run price-level implications.
Over time, however, theinterest rate effectsdie out, so inthelong run, an adverse supply shock leads
to adepreciation.

Thisexchangerateresponse ischaracterized by thetradeoff between short-run and long-run
exchange rate stabilization dluded to earlier. As A, the weight on output stabilization fdls (the
central bank becomes more “conservative”), b and ¢ (the central bank’ s degree of accommodation)
shrink. Thisreducesthesupply shocks' effect onthelong-run exchangerate, becausethedisinflation
is greater and faster, but increases the short-run volatility through increasing the interest rate
differential. In the limiting case of A=0 (the “inflation nutter”), there is no long-run effect, but the
short-run effect is maximized.

If the central bank can commit to a constant rate of expected inflation, the inflation bias
problems associated with discretion disappear. King (1997) refers to this as the “optimal date-
contingent rule,” and argues that a propery-implemented inflation targeting policy can move the
monetary authority in this direction. The central bank is bdieved to anchor inflation expectations,
and so is not punished for its deviations

In this case, the monetary authority creates inflation only in the period of the shock:

n, - E_,m = -b" €, Theresponseof the nominal exchange rate to aunit adverse supply shock

would then be:

= -1 ab)(1-p) - b

€.

1% For the same set of parameters, b*, the OSCR-following central bark’ sresponseto theshock, will
be less than the b under discretion, an effect referred to “ stakilization bias” See Svensson (1997).
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The main difference between this exchange rate response and that under discretion is the lack of
termsinvolving the coefficient describing the degree of state-contingent inflation bias, c. The lack
of these terms means that the long-run effect of a supply shock on the price level and the PPP
exchange rate is smaller. Furthermore, the absence of an inflation premium inthe nominal interest
rateimplies smal ler interest rate diff erentials, and atenuated short-run exchange rate volatil ity.
To summarize, when faced with supply shocks that entail a tradeoff between output and
inflation stabilization, central banks can differ in their response to those shocks, and in the markets
response to them. Compared to the pure discretionary case, a“conservative” monetary policy can
stabilizeinflation and the long-run nominal exchange rate, but at the expense of introducing greater
short-term volatility into thenominal (and real) exchangerate. Inthelimiting “inflation nutter” case
(of no weight on output stabilization goals), inflation shocks have no long-run effect on inflation or
even thenominal exchangerate, but maximum short-run effect on thevolatility of the exchangerate.
Following the OSCR through transparently anchoring inflation expectations, however, produces a

mor e stabl e exchange rate i n both the short- and | ong-run rel aive to adiscretionary policy.

A FUNCTIONAL MEASURE OF TRANSPARENCY

IN THE G3 CENTRAL BANKS

Whilethe path to centrd bank conservatism iswell known (and increasingly well trod), the means
to the OSCR is less widely recognized. As asserted in King (1997), a transparent monetary
policy—interpreted in practice as inflation targeting—qrants the central bank the credibility and
flexibility characterizing the OSCR. Transparency has become acentral bank watchword in recent
years, and it is not disingenuous to claim that most people know it when they see it practiced.*
Designing amore objectively reproducible measure of monetary transparency, however, requiresa
bit more rigor in classification. Fdlowing the discussion in Posen (1999), it is possible to

characterize the elements of monetary transparency as they relate to parts of the central bank’s

1 Argumentsfor thebenefitsof transparency, interms of movement towardsthe OSCR and therefore
to abetter outcome of the central bark’ s time-inconsistency dilemma on average and in responseto supply
shocks, are given in the preceding section and in Kuttner and Posen (1999). For broader discussions of the
meritsof transparency, in terms of democratic | egitimacy, reduced market uncertainty, and improved central
bank behavior, seeinter alia King (1997), Blinder (1998), and Bernarke, et al (1999).
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optimal control problemfor monetary policy. Inthisview, acentral bank hasapreference (weighting
losses over various macroeconomic goals), amodel of the economy and of the effects of monetary
policy (through an inteemediate target) on that economy, a forecast of what will occur to the
economy (with uncertain lags and shocks), and arecord of what the monetary policy choice and the
realization of shocks were last period. For the public and the markets, this means there are four
potential areas of revelationfor the central bank: itsgoal, its target, its forecast, and the outcome of
itspolicies.

In theory, if the public and markets are given three or even two of these, and we assume
marketshave equivalent information tothecentra bank about the economy, and that the central bank
engagesin optimizing behavior, theremainder can bederived. In practice, however, such backwards
inductionisunlikely to be successfully undertaken, or fully trusted by those who undertakeit. Thus,
there is room for the central bank to disclose (make transparent) its views on each aspect of the
control problem. For such transparency to work, the central bank hasto not only announce these as
numbers, but provide sufficient explanation to grant understanding of the numbers’ significance.*?
So this gives us four potentia disclosures with which, by whether or not they are provided, to
eva uate central banks’ transparency:

. A public numerical long-run god for monetary policy;

. An Inflation Report or similar document describing the bank’s model of the economy,
estimate of the likely effect of monetary policy changes, and updates thereof;

. The central bank’s forecast of the goal variable, including an explicit statement of the
instrument setting underlying that forecast (e.g., unchanged interest rates);

. An ex post evaluation of what monetary policy moveswere made in the past, what shocks
were realized, and what outcome for the goal variable resulted.

These criteriamake upwhat we will call institutional transparency. We do not create here an index

of transparency, allowingfor degrees of opennesson each criterion and ameans of aggregating them,

12 As Friedman (1997) states, “ Central bank purchases and salesof securities, theresulting changes
in bank reserves, and fluctuationsin therel evant short-term interest rate are a| known datanot long after the
fact. But few central banksmake clear - genuinely clear - just why they have chosen the acti ons they have
taken.” Similarly, Bomfim and Reinhart (2000) distinguish between announcements of monetary policy
decisionsin general and those which explan as well why the move was made.
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like those indices for central bank independence.” Clearly, though, there isroom for making some
ordinal assessment on each criterion rathe than just checking yes/no—a central bank can have a
clear mandate for price stability, without a numerical target, and still be more transparent than a
central bank with a mandate containing multiple competing gods;'* a central bank can put greater
or lesser emphasis on public explanation and consistency of presentation in its publications, rather
than being limited to either smply printing backward-looking numbers or giving a full Inflation
Report-type of document.

Of course, inredlity, evenafully transparent centrd bank with an explicit long-run god is
likely to have multiple policy goalsinthe short run. Responsible central banks will not follow a
simplepolicy rule asin theidealized optimal control literature, especially when large shocks occur
with some frequency. As argued in Kuttner and Posen (1999), the key issue for monetary
transparency in aworld of unexpected economic shocksisthe ability to anchor expectations when
policy deviates from its normal response to those shocks (e.g., whereinflation is the long-run goal,
for there to be limited pass-through to inflation expectations when the central bank accommodates
an adverse supply shock).” In practicd terms, when a central bank does something contrary to
expectations, is that action acknowledged and explained to the public and to markets? We term the
degree of commitment to thistypeof explanation transparency in discretion. To operdionalizethis
measure, one can assess Whether a central bank issues a public explanation when it deviates
significantly from areaction function (for example, a“Taylor rule”) estimated on its past behavior,

and whether it acknowl edges that there was a consci ous deviation from systemati c policy.

13 We are currently at work on creating such an index for the maj or OECD central banks in recent
decades, and exploring its explanatory power for dfferent countries’ proclivities to inflation scares (ala
Goodfriend (1983)) and to overreact to monetary accommodation of shocks.

14 See Svensson’ s (2000) discussion of themandate and goal of the European Central Bank as an
example of jud this kind of assessment.

> Our working assumption is that transparency enhances flexibility, in the sense that acentral bank
which explains its deviations from its pattem is better able to get away with exercising discretion, and
Kuttner and Posen (1999) provides some evidence tothis effect. Faust and Svensson (1998) address much
the same issue and definition of transparency from a theoretical perspective—"Increased transparency
(smaller unobserved noise) improvesthe precision of private sector inference about central bank goals, and
makesthe bank’ s reputation and the privatesector’ s inflation expectations more consistent”—and come to
the oppositeconclusion. Weintend to employ our (inprogress) index of transparency to test thisempirical ly.
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It islikely that a central bank with high institutional transparency will have no choice but
eventually to offer a great deal of transparency in dscretion as well—otherwise, its forecast
competence and/or its commitmert to its goals would come into question. For central banks which
do not havein placethefull apparatus of ingtitutiona transparency, however, itis conceivable that
they could still wish to maintain a reputation for systematically opposing certain outcomes (e.g.,
demand-driven increasesin inflation), and so they might display transparency in discretion without
much institutional transparency. Moreover, the fact that centrd banks would find it dfficult to
simultaneously be institutionally transparent and be opaque in discretion, i.e., repeatedly deviate
from systematic policy without explanation, does not imply that the resolution isimmediate or in
what manner the tension is likely to be resolved.’® The reationship between accountability,
independence, and transparency meritsfurther research.” For purposes of this paper, we canand do
distinguish between these two aspects of transparency in our empirical investigations, with changes
ininstitutional transparency defining structural breaksin central bank behavior, andtransparencyin
discretion relating to the market response to specific incidents in a central bank’ stimeline.

Applying these functional measurements of monetary transparency to the G3 central banks
gives interesting results, though it shoud be noted that comparisons of institutional transparency
“levels’ across countries are alarge degree judgmental on our ordinal scale (the sign of changesin
institutional transparency within a country over time are easier to ascertain). Getting more than a
broad sense of the degree of a centrd bank’s transparency in disaretion, however, is not possible
without a baseline for that bank’ s systematic response function; initial estimates of those are given

in our empirical work below.

18 Aswewill argue below, thisisrelevant for the BoJin the 1990s, which increased itsinstitutional
transparency with the passage of the new BoJ Law in 1998, but repeatedly deviated fromsystematic policy
without explanation in the face of shocks.

7 One paper which beginstotackle theseissuesisBriault, Haldane, and King (1997). Inthat paper,
theauthorscreate anindex of central bank accountability, and establish anegative relationship between that
index and goal independence for central banks. Their index combines measures of legd accountability and
transparency, only one of which isincommonwith our criteria(publication of aninflation report). We prefer
to focus solely on transparency as the direct means of accountability to the public and markets; see also
Kohn's (1997) and Koenig's (1997) discussions of that index.
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The Bundesbank was extremely stable in institutional transparency over the period
1975-1998.*® From the time of the first monetary target, the Bundesbank annually announced the
inflation goal (usually, but importantly not always, 2 percent) which underlay its quantity equation
derivation of the year's monetary targets. Moreover, on several occasions when meeting the
monetary target would have comeinto conflict withmeeting theinflation goal, theinflation goal was
pursued first and was publicly acknowledgedto have been. On thetwo occasionswhen inflation was
deemed likely to diverge noticeably from the goal for an extended period—following the 1979 ail
shock, and after German monetary unification in 1990—the Bundesbank useditsdefinitionof “price
gability” to point to a public long-run target. In terms of reporting, the Bundesbank was consistent
in producing a Monthly Report which amassed a great deal of information beyond simply tracking
the monetary aggregates, along with explanatory articles about issues in the German economy. The
Report gave general indications of the likely direction of monetary policy, as fiscal, external, and
labor market developments unfolded, but did not ever give strict forecasts for inflation. The
Bundesbank did, however, publish itsmodel of the economy in complete but highly technical form.
Finally on the matter of ex post evaluation, the Bundesbank was scrupulously transparent, using the
occasion of theannual setting of monetary growthtargetsto track not only how well it did in meeting
thoseintermediate targets, but also in meeting the inflation goal, and explaining deviationsfrom the
targetsin termsof specific shods.

In terms of transparency in discretion, the Bundesbank’s record is also consistent. To
illustratefrom the two major instances of potential inflationary pressures mentioned, in the episode
of the second oil shock, the Bundesbank made clear that it would be more gradud than usual in
disinflating, and even gave a pah for the intended rate of deflation (moving its “Unavoidable Rate
of Inflation” up to 4 percent in 1980 and bringing it down slowly until declaring victory in 1986).
In the instance of monetary unification, the Bundesbank made clear that it was primarily concerned
withinflation pass-through, and hadto essentiallyignoreinitial money demand shocks, and (perhaps

as aresult) found that neither was as large as expected.

18 |Laubach and Posen (1997) goes through the Bundesbank’s institutional framework in detail.
Neumann (1997) comes to many of the same conclusi onsin more summary form.
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In the case of the Federal Reserve, measurement of institutional transparency shows an
accelerating trend toward greater opennessfrom 1975 through the present.’® The Federal Reserve
has never set a public numerical long-run goal for policy, but the recent trent has been towards
greater clarity in objective-setting. From explicit pledges of loyalty to the potentially contradictory
goal sof i tsHumphrey- Hawkinsmandatein 1978; animpliedinterest in counter-inflationary policies
signaled but not specified by monetary targeting through 1985, toan explicit statement by Chairman
Greenspan in Humphrey-Hawkins testimony in July 1988 (restated in February 1989) that the sole
long-run goal of monetary policy should be price stability; and the abandonment (“downgrading”)
of monetary aggregates in 1993 for the reason that they do not contribute to tracking inflation, the
Federal Reserve finally heeded callsby Chairman Greenspan starting in 1995 for a change in the
Federal Reserve’ s mandate to one solely focused upon “ price stability.” The point for institutional
transparency is not the increasing emphasis on inflation per se, but the increasing clarity and
consistency with which that emphasis was made, especially beginning in July 1988.

The Federal Reserve Board and the 12 Reserve Banks publish an abundance of materids,
including research papers, the* Beige Book™ assessing regional economic developments, the* Green
Book” showing with a five-year lag the Board staff’s national forecast, and the Federal Reserve
Bulletin. Unlike an Inflation Report-type document, however, no publication exists to summarize
the macroeconomic outlook guiding policy. The Bulletin consists mainly of retrospective numbers
in great density; and the “ Green Book” forecasts cannot be interpreted either as policy goals, or as
representing the consensus of the Federal Open Market Committee (FOM C) members—and in any
case, thefive-year publicationlagrenders the forecastsi rrel evant for theevaluationof current policy.
On this score, little has changed since the 1970s. Starting in February 1994, however, the FOMC
began announcing changes in the Federal funds target, instead of requiring market participants to
draw inferences from the Desk’s open market operations. These announcements are aso
accompanied by a brief statement of the rationale for the move. While discount rate changes had
aways been announced with press releases, they too began to be accompanied by explanatory

statements.

9 This paragraph draws on Blinder (1998), Friedman (1997), Bomfim and Reinhart (2000), and the
authors' own reading of Federal Reserve Chairman’s testimony before Congress.
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Itisintermsof ex post evaluation of shocks and outcomes that the Federal Reserveremains
least transparent. While the Chairman does report twiceyearly to Congressahead of the Humphrey-
Hawkinshearings, andisinthat senseformally accountable, policy’ scontribution to macroeconomic
performance vis a vis that of exogenous shocks is not assessed. The lack of an explicit goal with
which to benchmark performance makes such an assessment all the more difficult. Similarly, the
Federal Reserve has often deviated from its “normal” response to macroeconomic developments
(specified, e.g., by a“Taylorrule” or similar reaction function) without articulating therational e for
thedeviation. Inthe aftermath of the October 1987 stock market crash, the Federal Reservedid make
clear immediately what it would do and why; but other financial problems (e.g., the* headwinds” of
1991-93) were addressed without a clear statement of what was being tracked. The use of monetary
targetsfrom 1979-85 has been widely recognized (both at the time, and evenmore clearly since) as
ameans of signaling a general commitment to disinflation, but the falure to follow them strictly
(especially after thefirst three yearsor so) left the impression that considerabl e discretion remained.

The BoJ pursued a “money focused” monetary pdicy from 1975 to 1985 (see Cargill,
Hutchison and I1to (1997) and Ueda (1997) for details). This meant pursuing a generally dable
declining trend in broad money growth, with clear reference to this objective—adthough not to
specific annual monetary targets, just quarterly “forecasts’ (starting in July 1978)—and explicit
mention that the stability of the financial system was the other main pursuit of policy. During the
period from the Plaza Accord in 1985 to the Louvre Accord in 1987, much the same approach was
taken, except explicit target zonesfor theyen-dollar rate substituted for money growth. (Prior tothat,
it is difficult to discern a consistent major role for exchange rates in Jgpanese monetary policy,
though there certainly were occasional interventions.) After April 1987, and the G-7 agreements at
that time, monetary policy appears to have shifted between various gods, without a clearly-
articulated rationale for those shifts. For a time, the proximate and stated goals were domestic
demand growth linked with adecline in the value of the dollar, but these were replaced by afocus

on asset prices starting in June 1989, a shift which was confirmed by the incoming BoJ Governor
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MienoinDecember 1989. After thebubbleburst, theBoJgradually switched toalimited reflationary
strategy, followed by direct efforts to keep the payment system afloat in 1996-1998.%°

In terms of the second criterion for institutional transparency, the publication of aregularly
updated description of the Bank’s model of the economy and estimates of the effect of monetary
policy, the BoJwas similar to the Federal Reserve during the period examined. The BoJ did issue
monthly reports of data on Japanese economic conditions, but stopped short of making spedfic
forecasts. Changes in the monetary transmission mechanism were alluded to (e.g., that the collapse
of the banking system in the 1990s undermined the effects of expansionary policy), but not
guantified. Thereisno regular mechanism for reporting forecags of macroeconomic variables such
asinflation, and the goals and even their relative priority remain unspedfied. Ex post evaluations
were unstructured, and unlike the Federal Reserve, there was no commitment to report to the Diet
on its performance. This had some logic so long as the Ministry of Finance (MoF) officially
controlled policy, but MoF representatives were not held publicly accountable on aregular basisfor
monetary performance either.

Asindicated by thediscussion of the shifting goal s of Japanese monetary policy inthe1990s,
transparency in discretion was somewhat |acking. Bernanke and Gertler (1999) and Jinushi, Kuroki,
and Miyao (2000) both document several periodsin which the BoJ diverged from the rather steady
pattern of systematic policy established from1975-87. WhiletheBank’ sactivitiesin 1997 and 1998
to buy commercial paper, keep thediscount ratelow, and thelike, werewell and explicitly explained
asresponsesto thefinancial crisis (aswasthe government sfailuretorespond until October 1998),
other instances were less clear. In particular, the slow pace of easing policy from 1992-95, and to
a lesser degree the slow rise in interest rates in 1990-91, were only clear in direction: the pace,

intermediate target or path to the goal, and the assessment of the effects of shocks were left

“See Bernanke and Gertler (1999) and Jinushi, Kuroki and Miyao (2000) for detailed assessments
of the changesin, and unsystemeatic behavior of, BoJmonetary policy inthe 1990s. Starting in January 1998,
essentially beyond the end of our data set for this paper’s analyses, the BoJ did increase its institutional
transparency in line with itsimpendingindependence Despite aclaification of mandate—to pricestability
inthelong-run, with concernfor financial stability asrequired—and new effortstorel ease minutes and other
information, alack of transparency in discretion has beset Japanese monetary policy since mid-1998. See
Mikitani and Posen, eds., (2000) for detdls.
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unspecified. Thiswould lead one to expect increasing volatility in Japanese interest rate responses

inthe 1990s, which would in turn create additiona exchangerate volatility.

QUANTIFYING THE MACROECONOMIC SOURCES

OF EXCHANGE RATE VOLATILITY

It isworth beginning with an interesting stylized fact. Theyen-dollar exchange ratehas consistently
shown significantly greater volatility than either of the other bilateral G3 exchange rates [see, e.g.,
Clarida (1999)]. On any standard explanations of exchange rate volatility, this is an anomaly.
Macroeconomic differences between Japan and theUnited States, even if they were more unstable
than those between Germany and the United States or Germany and Japan (which is by no means
clear for the entire period), should not be the source of greater short-run volatility, given the
literature’ sdemonstrated unimportance of fundamental s. Both the United Statesand Japan had rising
inflation in the 1970s, and declining inflation in the 1990s, relative to Germany’ s stable inflation
rate, so the convergence on low inflation does not explain the pattern either. The market
microstructuresin termsof forex traders’ incentives, i nformation, liquidi ty, regul ati on, technology,
and so on, which areusually consdered the primary underlying cause of exchangeratevolatility, are
identical across the G3 bilateral rates; the same firms, if not precisely the same traders, are dealing
in all three currencies simultaneously.

By taking monetary transparency into account, however, there seemsto be away of making
senseof thispattern: asargued in the previous section, the Bundesbank consistently exhibited greater
institutional transparency than either the BoJ or the Federa Resave since 1975. This would be
consistent with there being smaller reactions of inflation expectations and interest ratesto inflation
surprisesoriginating in the deutsche mark-zone. When one considersthe additional fact that al three
central banks pursued Tayloresque reaction functions over the 1975-1998 period (seeClarida, Gali
and Gertler (2000) and table 2 below), and that this relative ranking of bilateral average volatility

even holdsincluding German unification, the ERM crisis, andtheir aftermath, itismore striking that
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the one apparent difference in monetary practice—the expectation anchoring effects of
transparency—is consistent with this pattern.**

Thisgivesustwo reasonsfor focusing our empirical investigationsonthedeutschemark-yen
and deutsche mark-dollar exchange rates (and not the yen-dollar): First, since the Bundesbank’s
institutional transparency is essentialy invariant over the 1975-1998 time period, but both the
Federal Reserve’ sand the BoJ stransparency shift markedly, thislets ustrack the effect of changes
in transparency. Second, since it is the deutsche mak cross-rates which were the subject of less
direct political pressure over the period, studying the deutsche mark rates makesit more difficult to
ascribe the influence of changesin transparency to anadditional (unmeasured in this paper) source
of shocks.

Figure 1 displaystwo measuresof exchangeratevolatility since 1976 for the deutsche mark-
bilateral rates. Thesolid linein each panel isthe standard deviation (inpercent) of monthly exchange
rate changes, computed over a moving 24-month window. (The exchange rates ae from the first
businessday of each month.) The dashed lineissimilar, but rather than weighting each observation
equally within a fixed window, they decline geometrically and the sample expands: the weight on
observation 7/ is 0.9, normalized so that the sum of the wei ghts equals unity.

Both measurestell identical stories. Thevolatility of the deutsche mark-dollar exchangerate
has gradually declined by about one-quarter, from its peak of over 4 percent (standard deviation of
monthly changes) to around 3 percent by 1994, whereit hasremained ever since. Thisis consistent
with the measurement of increasing institutional transparency from Burnsto V olcker to Greenspan,
culminating in the additions to the Federal Reserve’ sinstitutional transparency in 1994. While the
dollar has become more stable in recent years, the yen seems to have become quite a bit more
volatile. From its peak nea 5 percent in the late 1970s, the volatility of the deutsche mark-yen
exchange rate declined toanadir of around 2 percent in 1989. It subsequently increased to 3 percent,
and surged to over 5 percent in 1998 as the yen appreciated sharply. Thisis also consistent with the
measurement of decreasing transparency by the BoJd since 1987, after the Louvre Accord, and the

increasing uncertainty about the prioritiesof the BoJin responding to the challenges of the 1990s.

2L Laubach and Posen (1997) discuss the ahility of the Bundesbank to anchor expectations even
during reunification and the German monetary unification which followed.
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Beyondthe overall pattern, it isessential to ask to what extent do these changesin exchange
ratevolatility haverootsin domedicinflation and interest rate surprises. These aretheshockswhose
prevalence and effects should relate to transparency, if transparency matters. If these shocks are
important sources of volatility, the next question is whether the changesin the frequency and effect
of these surprises sensibly track thetrendsin central bank transparency in detail, asthey doin broad
brush. Thosearethe questionswetryto addressin our econometricinvegigationsof macroeconomic
shocks and monetary policy as sources of exchange rate volatility.

Our main focus is on the ef fect of infl ation shocks: how the exchange rate responds when
inflation comes in higher than expected, taking systematic monetary policy response into account
(and assuming that the markets and public do the same).?? As discussed in section 1 above, for a
more transparent central bank, the central bank’s and the market’ s responses to an inflation shock
should look more like the OSCR model, with lower inflation persistence, smaller inflation and
exchange rate effectsfrom agiveninflation shock, and asmaller accompanying rise of interest rates.
A second question isthe extent to which fluctuations in relative interest rates unrelated to inflation
differentials can account for exchange rate movements. The size of the interest rate responseis a
noisy measure of markets' trustin the central bank’ slong-run commitment to its goal [see Kuttner
and Posen (1999)]. To answe both of these questions, it isuseful todistinguish between inflation’s
long-run effect on the nominal exchangerate (viaPPP), and its short-run effect from theinterest rate
differentials produced by the policy response to inflation.

Theframework usedfor theanalysisisaVAR involvingthebil ateral exchangerate (deutsche
mark versus dollar or yen), theinflation differential (US or Japanese CPI inflation relative to West
German), andtheinterest rate differential (the Federal Reservefundsor Gensaki ratesrelativeto the
German repo rate). Theexchangerateis entered as alog difference, and cointegration between the
exchange rate and relative price levels is not imposed; consequently, the real exchange rate not
assumed to be stationary. To examine possible changesin the degree of monetary transparency and
the hypothesi zed resulting changesininfl ation dynamics, themodel isestimated separately over two
roughly equal periods, with the breakpointsin April 1987 for Japan and in July 1988 for the United

22 \Which means that the emphasis here is on the systematic component of monetary policy, rather
than on monetary policy “shocks’ asin Eichenbaumand Evans (1995) or Faust and Rogers(2000).
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States, as suggested by the institutional transparency changes discussed above.” For both pairs of
countries, nine lags of monthly data from 1976 through 1998 are used in the estimation.

| dentifyingthemodel and extracting well-defined inflation and interest rate* shocks” requires
three assumptions. One correspondsto aversion of the PPPcondition: inflation shocks are assumed
to have no long-run effect on the real exchange rate, i.e., that inflation shocks have the same effect
on the price level differential and on the nominal exchange rate in the long run. The second
restriction is that shocks to the interest rate differential also have no long-run effect on the real
exchange rate. Thethird identifying assumption issimply that shocksto the interest rate differential
have no contemporaneous (within themonth) effect onthe inflation differential.

Having specified the statistical model, there are twowaysto draw out itsimplicationsfor the
behavior of the exchangerate. Oneistoinvert theautoregression and compute theimpul se response
functions from the moving average representation in the usual way. This can be used to look for
changesin the response of monetary policy and ex change rates to inflation shocks before and after
break pointsin institutiond transparency. By matching up the patterns of these shiftsin impulse
response functions with the predictions of our model in section 1, this is the first of our
investigations.

Thisprocedure, however, does not take advantage of the fact that the VAR can also be used
to generateaforecast of futureinflation and interest rate differential swhich, according to purchasing
power and uncover ed interest rate parity, determine the exchange rate. The second procedure, then,
is essentially to plug those forecasts into the solved-forward UIP relationship to determine the
response of the exchange rate, constrained to satisfy the interest rate parity condition (and the

% 1t is possible to argue for breaks in trangparency for the BoJ in June 1989 (when interest rates
beganto riseto prick the bubble), andfor the Federal Reservein February 1989 (when Greenspan reiterated
hisdefinition of the price-stability goal in congressional hearings, and thiswas picked up by the major press),
rather than these dates. As one would expect, this makes little difference to the results, especially for the
United States, and the break points usedin our investigations are statistically significant asthey are.

2 Estimation ends in 1998:12 to avoid any possible break associated with Germany’ s adoption of
the euro in 1999.
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homogeneity implied by PPP).?> As a complement to these historical decompasitions, we also
estimate policy reaction functions to look for shifts in central bank preferences, and identify
deviationsfrom the central bank’ ssystematic response to macroeconomic conditions. Wereport the

results from both methods for each country, first for the United States, then for Japan, below.

United States

Figure 2 displaysthe basic data on the deutsche mark-dollar bilateral rate, and the other
componentsof the VAR. Looking at the bottom panel, the trend in the two countries’ relative price
levels matches up well with the general downward trend in the value of the dollar since 1972,
indicating that our long-run restrictions are plausible. Figure 3 showsthe estimated response of US
inflation, interest rates, and exchange rates to an inflation shock of 1 percent. As suggested by the
discussion above, a plausible breakpoint for the analysis is July 1988, when Alan Greenspan’s
testimony signaled a heightened clarity of focus on price stability. The top left panel of figure 3
shows that before 1988, the effects of shocksto the US/German inflation differential died out very
gradud ly. These effects, cumulated over a period of years, had large implications for relative price
levels. Asshown inthe next panel down, theinterest rate differential did not, however, rise asmuch
as inflation, resulting in afall in the real rate in the United States, relative to Germany, after an
inflation shock inthe United Statesrelative to Germany.

Thisapparently accommodative monetary policy response in the United States prior to July
1988, similar to that of the discretionary case in our model, is reflected in the behavior of the
exchange rate, shown in the bottom left panel of figure 3. The dotted line shows the nominal
exchange rate movement corresponding to the inflation shock’s long-run effect on relative prices,
whichinthiscaseisroughly 0.4 percent lower. The dashed line shows the path of the exchangerate
constrained to satisfy UIP; after falling sharplyin theinthe month of the shock, it declinesgradually
towardsthe level implied by PPP. The unconstrained response, given by the dashed line, falls by a
comparable amount on impact, but it subsequently overshoots by about 0.3 percent before

converging (by assumption) to its PPP level.

% The restrictions implied by UIP are testable, athough we do not perform those tests here. In
Claridaand Gali (1994), the restrictions are rejected.
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Thingslook very different after July 1988. Asshowninthetop right-hand panel, USinflation
shocksnow dieoutimmediately, and havevirtuallynoimplicationsfor futureinflation. Theresponse
of the interest rate differential is mild, showing only avery small increase in the real rate. And, as
expected given the small response of relative price levels and interest rates, inflation shocks' effect
on the exchange rate is minimal (and there is much less overshooting as well). This pattern of less
pass-through of inflation shocks and lower persistence is consistent in terms of our model with a
mov e by the Federal Reserve towards the OSCR through increasing transparency.

The top panel of figure 4 shows how inflation shocks have contributed historically to
fluctuations in the nominal deutsche mark-dollar exchange rate The July 1988 breakpoint is
indicated by a vertical line. In the pre-1988 period, inflation shocks' contribution is large: in the
unconstrained series shown as the dashed line, a large share of the 1976-80 depreciation and the
1980-85 appreciation are attributable toinflation disturbances.® (As always much of the 1980-85
appreciationisnot explained, however.) The dotted line showsthe path of the exchangerateimplied
by inflation shocks’ effect on expected futureinflation and interest ratedifferentials, constrained to
satisfy the UI P condition.?’” Thisshowsthe same qualitative pattern astheunconstrained series, al beit
with a smaller magnitude. After 1988, neither method attributes any significant exchange rate
variation to inflation shocks. This pattern is confirmed by the variance decompositionsdisplayed in
the top panel of table 1. In the early part of the sample, interest rate shocks account for as much as
20 percent of the nominal exchange rate variance; after 1988, they contribute atrivial 3 percent of
the variance. (*Own” shocks to the exchange rate account for nearly al of the exchange rate
variation.)

The bottom panel of figure 4 traces out the effects of fluctuations in the interest rate
differential unrelated to inflation or exchange rate movements. These may represent dther the
normal policy response to macroeconomic factors not present in the VAR, or unsysematic
deviations of policy from “normal” behavior. The unconstrained decomposition, again shown as a

dashedline, attributesvery littleof thevariati onintheexchangeratetointerest ratedifferentials, and

% Thisisjust the standard historical decomposition of the nominal exchange rate in termsof past
inflation shocks; see Doan (1992), 14-116.

" This seriesis related to a multivariate Beveridge-Nel son decomposition.
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thisis confirmed by the variance decompositions in the top panel of table 1. The decomposition
based on UIP, on the other hand, associates a certain amount of the dollar's weakness to
(predictably) lower interest rates in the United States vis avis Gemmany in the early 1990s.

To understand whether differences in these responses can be traced to the behavior of
monetary policy, it is useful to examine monetary policy reaction functions, like those studied by
Clarida, Gali and Gertler (2000). The top panel of table 2 presents forward- and backward-looking
versions of a reaction function for the United States, allowing for a change in the coefficients on
inflation and output after July 1988. What is striking in these results is the lack of any significant
differencein termsof therelative weight on output and infl ation goal s between the two periods. The
inflation coefficient (which is significant only in the forward-looking specification) is nearly
unchanged, and the coefficient on rea output (detrended log industrial production) increases
dightly.”® Notice, however, that the standard error drops markedly, perhaps indicating more
systematic policy in the second period. In any case there is no evidence to suggest that the more
subdued response of inflation and the nominal exchange rate to inflation shockswas obtained by an
increasein conservatism. A declineininflation persistence (anincreasein theanchoring of inflation
expectations) without a change in monetary policy gods is likely attributable to an inaease in
transparency - thisisthe potential additional degree of freedom for policymakershypothesi zed about

in our introduction.

Japan

Aswith the United States, figure 5 displays the basic data used in the VAR. Unlike in the
case of the dollar, the yen’s appreciation against the deutsche mak since 1980 appears largely
unrelated to changes in the two countries' relative price levels. Figure 6 shows the response of
inflation, interest rates, and the exchange rate to shocks to the Japanese-German inflation
differential. The upper left-hand panel shows that prior to April 1987, shocks to the inflation
differential displayed afair amount of persistence (albeit not as much as the persistence of shocks
to the United States-German differential). Nominal interest rates regponded relatively gradudly

% The results in Clarida, et al’s own investigations suggest that the inflation coefficient would
probably besmaller in the 1976-79 portion of the sanple, howeve.
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(center-left panel), leadingto anear-term declineinthereal rate, followed by an increaseafter about
six months. Theunconstra ned response of thenominal exchangerate (bottom-l€t panel) overshoots
its PPP level somewhat, before appreciating; the path constrained by UIP shows an immediate
decline followed by afurthe depreciation towards the PPP levd.

Asin the United States, there is much less persistence in the Japanese inflation differential
after the breakpoint in the late-1980s; in fact, there is some tendency in the latter period for shodks
to reverse themsdves (top-right panel). In line with our model insection 1, this could be the result
of either increased conservatism or transparency (movement towards the OSCR). Despite the more
muted behavior of inflation, the response of nomind ratesis broadly similar acrossthetwo periods:
somewhat smaller in magnitude in the latter period, but more prolonged (center-right panel). The
resultisamore pronounced increasein the real rate post-April 1987, consistent with the movement
towards conservatism in our model. The exchange rate path (lower-right panel) is just what one
would expect inlight of the more aggressive responseto inflation: in the unconstrained estimate, the
nominal exchange rate actually appreciates initidly in the face of an inflation shock, before
declining to the level implied by PPP. The path constrained by UIP does not show an appreciation,
but the increase in interest rates staves off the depreciation for a period of several months Thisis
the sort of volatility tradeoff of short-term exchange rate volatility versus long-term inflation
volatility predicted for an increase in consarvatism by our model.

Turning to the historical decompositions, the top panel of figure 7 displaysthe contribution
of inflation shocks to nominal deutsche mark-yen exchange rate fluctuations. Only in the mid- to
late-1970s do inflation shocks contribute tangibly to the yen’ s fluctuations, accounting for some of
the yen's gradual downward trend prior to 1980. Except for this episode, Japanese and German
inflation rates remained close to one another, so it is no surprise that shocks to the inflation
differential should have played a small role. Nonetheless, as shown in the bottom panel of table 1,
overall inflation shocksdid account for as much as 18 percent of the naminal exchangeratevariance
in the pre-April 1987 portion of the sample.

There is somewhat more variation in the interest rate differential, and shocks to it account
for asurprising amount of the movementsinthe deutsche mark-yen exchange rate post-1987. In the

unconstrained estimate, rising rates in the late 1980s are associated with arising yen, and falling
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ratesin the early 1990swith the yen’ s subsequent decline. Asshownintable 1, shockstotheinterest
rate differential account for 10 percent of the nominal exchange rate variance at a 12-month
horizon.” In this|atter portion of the sample, the exchange rate appearsto beunusually sensitive to
interest rate shocks: A 1 percent shock to the differential generates a peak response of over 6.5
percent, far in excess of the 1.3 percent or so that would be consistent with uncovered interest rate
parity, given the shock’ s impact on future interest rate differentials. This sizable magnitude might
be attributable to the decline in discretionary transparency, as BoJ monetary policy became less
systematicin the face of the challenges of the 1990s; given the limited room for maneuver of the
Japanese near-zero instrument interest rate, every monetary policy move was scrutinized for its
uncertain implicaions for exchange rate levels.

Finaly, to better understand the factors affecting Japanese interest rates, we examine an
estimated reaction function for the BoJ, displayed in the bottom panel of table 2. Theresultsconfirm
adistinct shift in the conduct of monetary policy inthelate 1980s. Prior to 1987, the BoJ semphasis
seems to have been on real activity: The coefficient on detrended output is large and significant,
while even in the forward-looking specification, the coefficient on inflation is small, and has the
wrong sign. After 1987, theinflation coefficient is large (implying atwo- or three-to-one response
of the interest rate), and the coefficient on IP is insignificant®®. Both coefficients' changes are
statistically significant at the 5 percent level. In short, counter-inflationary conservatism markedly
increased in Japanese monetary pdicy in the 1990s, and this added to short-run exchange rate
vol atility.

% The share peaks at 14 percent at the 24-month horizon. Shocks to the interest rate differential
actually contribute slightly more to the nominal exchange ratevariance pre-1987 at the shorter 1-6 month
horizon, presumably due to the high-frequency vdatility of short-term interest rates.

%0 Jinushi, Kuroki, and Miyao (2000) find asimilarly timed breakin the BoJ s reponse functionin
1987, and a similar move towards more strict pursuit of inflation goals.
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WOULD INCREASED TRANSPARENCY MEANINGFULLY

DIMINISH G3 EXCHANGE VOLATILITY?

The premise of this paper’ sinvestigations was that differences in transparency of monetary policy
within the G3 could explain part of the variation over timein short-run exchange rate volatility. As
set out inthe model of section 1, acentral bank which increasesitstransparency of monetary policy
making can be thought of as moving from discretion towards the OSCR, thereby better anchoring
inflation expectations, and decreasing its need to be aggressive in response to inflation surprises.
Working fromastandard model of central bank goal sunder time-inconsistency, followingSvensson
(1997) and Kuttner and Posen (1999), but adding a short-run UIP condition, and long-run PPP, it
becomes clear that movements from discretion towards the OSCR will dminish exchange rate
vol atility, while increases in conservatism (i.e., the relative weight on inflation goals) without
compensating i ncreases in transparency will increase that short-run volatility.

Using ameasure of institutional transparency for central banksdevel opedin section 2, itwas
established that the Bundesbank was consistently, and noticeably though not fully, transparent for
the duration of its post-Bretton Woods lifetime (1975-1998). The Federd Reserve significantly
increased transparency with aclarification of its goalsin 1988, and showed atrend towards greater
openness from that date forward, including the explicit abandonment of monetary targetsin 1993
and the addition of explanations to interest rate announcements in 1994. The BoJ moved in the
opposite direction, cycling between multiple goals starting in 1987, with diminishing clarity over
time.®! These trends, and the stability of the Bundesbank’ s framework, allowed us to examine the
behavior of deutsche mark-yen and deutsche mark-dollar nominal exchange rates for evidence of
transparencies impact in line with the predictions of the model.

Both in the broad and the specific, our investigations support the belief that monetary
transparency mattersfor exchange rate volatility. Broadly gpeaking, thischaracterization of the G3
central banks' transparency provides a means of explaining the previously anomalous pattern that

yen-dollar exchangerate volatility was consistently higher than either of the deutsche mark bilateral

3 The new BoJ Act of 1998, and theBoJ s preparations for operational independence, did increase
institutional dependency ontwo of our four criteria, but thistakes place at the very end of our sanmple period
(and arguably was accompanied by a decrease in transparency in dscretion).
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ratesin the G3, despite one unified market for all three currencies. More specifically linkingto the
predictionsof our model , thedeutschemark-dollar exchangerate showed dimini shing volatility over
time in line with the increase in the Federal Reserve's transparency. Most tellingly, US inflation
persistence declined significantly after 1988, despite stability before and after 1988 in the relative
weights on inflation and output goals in an estimated Federal Reserve response function. Thisis
consistent with aview of the Federal Reserve as a central bank moving from discretion towards the
OSCR through increasing transparency. Marked changes in the impulse response functions of
inflation, interest rates, and ex change rates after 1988 in the United States al so fit the picture of what
should happen for acentral bank moving towards the OSCR without an increase in conservatism.*

In the case of Japan, there is ample evidence of an increase in counter-inflationary
conservatism—while inflation persistence declines after 1987, the weight on inflation goalsin an
estimated Taylor rule significantly increased, and the impul se response functions for interest rates,
et a, look like those of a central bank moving towards being an “inflation nutter” [in the sense of
King (1997)]. Also, the volatility of the deutsche mark-yen exchange rate steadily rises from 1987
onwards, consistent with a more aggressive pursuit of price stability at the expense of short-run
exchange rate volatility. Therole of inflation shocks in explaining movements in the variation of
exchange rates falls for both the BoJ and the Federal Reserve after their respective late-1980s
breakpoint, but only in Japan isthisaccompanied by anincreasein the explanatory power of interest
rate shocks (their explanatory power declines for the deutsche mark-dollar post 1988), again
consistent with the interpretation of the Federal Reserve moving towardsthe OSCR whilethe BoJ
moved toward greater conservaism.

So, in practice as wdl as in prospect, increasing monetary transparency does offer an
additional degree of freedom with which the G3 central banks can address short-run exchange rate
volaility. As exemplified by the shift in the Federal Reserve transparency after 1988, without an
increasein conservatism—and the Federal Reserve and the markets’ response toinflation surprises
after that—it isnot necessary to change a central bank’ s macroeconomic prioritiesin order to better

anchor expectations, and thereby diminish exchangeratevolatility. Infact, for reasonabl e parameter

2 Futurework using monte-carlo methods will give us standard error bands ontheimpul se response
functions, allowing us to assess whether these changes are statistically significant.
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values, transparency enhancement is more likely to be win-win than increasing conservatism,
decreasing both inflation persistence and forex volatility. Asillustrated by the experience of the BoJ
after 1987, increasing conservatism is more likely to trade a drop in inflation persistence for an
increasein exchangerate volatility. Transparencyisindependent of the*impossibletrinity” tradeoff
usually cited as a reason for the inability or unwillingness of major central banks to respond to
vol dility, as well as of the “fundamentals’ which do not determine exchange rates (except to the
extent that increased transparency improves inflation performance).

The magnitude of the impact of increased monetary transparency on G3 exchange rate
voldility, however, remains open to question. There is no quantitative, cardinal, metric for
transparency, and so no way of knowing how much stability is bought for a given increase. In the
case of the United States, while there is certainly room for additional clarity, given the marked
increasesin the Federal Reserve' singtitutional transparency in 1988 and 1993-94, itis not evident
how much the additional ef fortswill “buy” in terms of exchange rate stability. If the entiredecline
in deutsche mark-dollar volatility after 1988 were to be attributed to the Federal Reserve’ sincrease
in transparency—a binding but not outrageous upper-bound—over 1 percent of theinitial 4 percent
monthly standard deviation of would have been taken away by the efforts. A similar attribution for
the rise in deutsche mark-yen volatility gves an upper bound of over 2 percent, but given the
Japanese economic crisis, it is much less credible that the only major shift in policy or forex
environment was the shift in BoJtransparency and preferences. Taking only half that amount asthe
effect of transparency, however, puts us back at the same estimate as that for the deutsche mark-
dollar. The average amount by which the yen-dollar volatility exceeds either of the deutsche mark
bilateral rates—which could beinterpreted largely asthe Bundesbank’srel ativetransparency bonus,
since there are no significant differences from the other two central banks in central bank
independence or in monetary response functionsfor much of the period, let alonein structure of the
foreign exchange markets—is also of asimilar order of magnitude.

If these ballpark but consistent estimates of the benefits of transparency were correct, that
would still leave more than two-thirds of the present monthly volatility, which would still swamp
(and be unrelated to) themovement in underlying macroeconomic fundamental s. The problem of G3

exchange rate volatility would not go away, nor should it so long a financial markets
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microstructure is the source of it (see Rogoff 1999). Yet, assuming that part of the didlike for
exchange rate volatility is generated by its extreme magnitudes, removing 20—-30% of it would be
significant for emerging markets and international businesses—especially since the means for so
doing, increasing monetary transparency, increases political |egitimacy without economic cost, and
adds potentially significant economic benefits (such as diminished inflation persistence and pass-
through).

Meanwhile, were al three of the G3 centra banks to maximize their institutional
trangparency, say by moving to explicit inflation targeting frameworks in today' s believed best
practice for openness, there islikely to be even greater demand for transparency in discretion. The
major central banks' explanationsof deviaionsfrom systematicpolicy would nolonger becompared
against just their own published goals, forecasts and explandions, but also those of their peers.
While this framework thankfully would not constitute a fixed rule, such an institutionalization of
transparency would seemto bodewell for moredisciplined, better understood, monetarypolicy. This
disciplining of discretion might in turn imply still further decresses in exchange rae volatility
beyond those to be expected from each of the G3 central banks becoming more transparent on their

own.
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Figure 2

US and Geman data
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Figureb

Japanese and German data
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Figure 6

Respons of interes rate and exchangg rate to a 1 percent inflation shock Japan
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Figure 7

Contribution of inflation and interest rate shocks to nominal exchange rate fluctuations, Japan
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Table 1

Decomposition of Nominal Exchange Rate Variance

United States

Percent of nominal exchange rate variance attributed to

Pre-1988 Post-1988
Horizon, Inflation Interest Own Inflation Interest Own
months shocks rate shocks shocks shocks rate shocks shocks
1 14 6 79 2 0 98
6 20 1 79 3 3 96
12 17 1 82 2 2 96
120 8 0 92 1 2 97
Japan
Percent of nominal exchange rate variance attributed to
Pre-1987 Post-1987
Horizon, Inflation Interest Own Inflation Interest Own
months shocks rate shocks shocks shocks rate shocks shocks
1 18 16 66 0 4 96
6 14 12 74 5 4 91
12 9 6 85 3 10 88
120 4 3 93 0 2 98

Notes:variance decompositions are calculated from the trivariate vector autoregression described in the

text, unconstrained by the UIP condition.
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Table 2

Estimated Monetary Policy Reaction Functions

United States

Pre-1988 Post-1988 Change Standard error
Specification [ Inflation IP Inflation P Inflation IP Pre-88  Post-88
Backward 0.94 0.03 3.95 0.07 2.34 0.04 -1.61 0.94 0.18
(0.02) (0.03) (1.56) (0.07) (1.57) (0.06) (2.35)
Forward 0.95 0.08 0.45 0.08 2.29 0.01 1.84 0.96 0.18
(0.02) (0.02) (1.55) (0.05) (0.95) (0.12) (1.06)
Japan
Pre-1987 Post-1987 Change Standard error
Specification req Inflation P Inflation P Inflation P Pre-87  Post-87
Backward 0.96 -0.03 5.84 0.08 0.35 0.11 -5.49 0.50 0.17
(0.01) (0.01) (1.08) (0.04) (0.86) (0.04) (1.36)
Forward 0.93 -0.02 5.50 0.20 -1.35 0.22 —6.85 0.47 0.19
(0.03) (0.01) (2.83) (0.10) (1.02) (0.10) (3.40)

Notes: Numbers in parentheses are standard errors corrected for 11th-order serial correlation. The break date for the U.S. is July 1988, and for
Japan it is April 1987. Data are monthly. The dependent variable for Japan is the 3-month Gensaki rate, for Germany it is the overnight call
money rate. IP is detrended log industrial production; for Japan, the trend is allowed to change in January 1990. The inflation regressor in the
“backward” specification is the lagged twelve-month inflation rate; in the “forward” specification, which is estimated via 2SLS, the regressor is
the inflation rate over the coming twelve months. The instruments for the 2SLS regression consist of lagged inflation, IP, and the interest rate,
and the same variables interacted with the post-breakpoint dummy.
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