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Abstract

This note reconsiders the private losses and welfare effects of a
monetary expansion obtained in the seminal Blanchard & Kiyotaki
(1987) article. In the original article it is argued that the welfare ”de-
pendence is a complex one”. Therefore, the authors only present some
numerical examples. On the contrary, this note argues that the depen-
dence is relatively simple. It is even possible to derive unambiguous
comparative static results. Furthermore, it is shown that figures on
both private losses and welfare effects reported in Table 1 and 2 of the
article are wrong and new figures are reported.
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discussions initiating the paper and comments on an earlier version of the paper.
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1 Introduction

A seminal article within New Keynesian economics is Blanchard & Kiyotaki
(1987) which is reprinted in the first volume on ” New Keynesian Economics”
edited by Mankiw and Romer, 1991. This note reconsiders the private losses
(minimum required menu costs) and welfare effects of a monetary expansion
obtained in the original article. Section 2 shows that the menu costs re-
quired for a single worker not to adjust the wage are nearly 3 times as small
as stated in the original article. Section 3 examines the welfare effects of a
monetary expansion. The authors argue that the welfare ”dependence is a
complex one”. Therefore, they present only some numerical examples.? On
the contrary, Section 3 shows that it is just as easy to derive a second order
Taylor approximation of the welfare effects as it is to derive the second or-
der Taylor approximation of private losses. Secondly, it is possible to derive
unambiguous comparative static results. Amongst other things, this shows
the intuitive result that the welfare effect of a monetary expansion decreases
when the marginal disutility of work increases; yet Table 2 of the original
article indicates the opposite relationship. Thirdly, the figures reported in
Table 2 of the original article are wrong and new figures reveal that the orig-
inal article overestimates the welfare effects.? Thus, correcting for the errors
in the article implies that price rigidity is more likely but that the welfare
consequences of price rigidity are smaller. Fourth, the authors do not report
the relative importance of consumption and money in the utility function
(the parameter v in the article) though it is important when deriving the
welfare effects. The reason is that price setters and wage setters have a neg-
ative externality on the household’s utility of real money balances. Section

3 presents some examples of the importance of this externality.

I'The paper is on reading lists in many places. However, the normal procedure when
lecturing on the welfare effects seems to be to present Table 2 of the original article on a
slide.

2The Appendix contains the derivation of the exact formulas for both the required
menu costs and the welfare consequences. Using these formulas to derive the tables in the
text reveals a very close resemblance to the new approximations, thus documenting the
correctness of the new figures.



2 Private Losses and Menu Costs

It is easy to reproduce the private loss of a firm not adjusting the price in
Table 1 part (a) of the original article. However, it is less easy to reproduce
the private loss of a worker not adjusting the wage in part (b) of Table 1.
The formula used for deriving the table is given at p. 657 in the original

article and rewritten here
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where o is the elasticity of substitution between the different types of labor

in production, « is the inverse of the degree of returns to scale, 6 is the
elasticity of substitution between goods in utility, G — 1 is the elasticity of
marginal disutility of labor, and § = 1\_111\—[0&1 is the proportional change in
the stock of money equal to the relative difference between the money stock
after the expansion, M;, and the initial money stock, M,. The term inside
the last bracket denotes the proportional change in employment, Mj%ﬂl =
(1+6)" —1.

The private loss to a worker from not adjusting the wage after a mon-
etary expansion is shown in Table 1 below for the parameter constellations
examined in the original article. The figures without brackets are the new
ones computed from (1) whereas the ones in brackets are taken from part (b)
of Table 1 in the original article. Table 1 reveals that the losses are nearly

3 times as small as stated in Blanchard & Kiyotaki (1987). The exact losses

are calculated in the Appendix and are almost identical to the new figures.

Table 1 - Menu Costs
0= 5, a=1.1 Ml/MO = 1.05 Ml/MO =1.10
B o Loss (%) Loss (%)
1.2 5 .009 (.025) .036 (.100)
1.4 5 .024 (.066) 095 (.265)
1.4 2 010 (.027) 039 (.111)
1.4 20 .037 (.105) 150 (.418)
1.6 5 .040 (.112) 160 (.451)




3 Welfare Effects

This section shows that it is easy to derive a second order Taylor approxima-
tion of the welfare gain from a monetary expansion. The formula is simple
and the dependence of each parameter is unambiguous. To make the deriva-
tion, we need the following equations from the original article: (1), (A2),
(A13), (A14), (A16), and (A17). They are rewritten below
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For later purposes, we derive aggregate employment and aggregate pro-
duction by evaluating the above equations in symmetric equilibrium where
Nij = L Vi,j, P, = P Vi, and W; = W Vj. The production function (2)
yields

YEZY;:mQT_lnT”—l_UQNi. (8)
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Combine this equation with (4) and (6) to get
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which is the aggregate employment in symmetric general equilibrium without
any nominal rigidities. Insert the aggregate employment into the production

function to obtain
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which is the aggregate production (GNP) in symmetric general equilibrium
without any nominal rigidities. The aggregate utility function of the house-
holds is derived from (5)
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which gives aggregate utility as a function of aggregate wealth, I, and aggre-

gate employment, N. Using (3), (7), and (8), we obtain
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The gain in aggregate welfare following a monetary expansion is (like the
private losses) approximated by a second order Taylor expansion around the
initial equilibrium
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where AU = U; — Uy and AY = Y] — Yy measure the differences between

the new equilibrium and the initial equilibrium. Measured relative to initial

—af

consumption/GNP the gain equals
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Using (10) to derive the term a5% (ml_anﬁ)ﬁ Y and (7) to derive the
AY

term T we get
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where 6 = Mlﬂ;ﬁ)MO Equation (13) yields the welfare effects of a monetary

expansion provided that ¢ is sufficiently small. The equation does not seem

very complex; it is even possible to sign the derivatives:

1
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The welfare gain of a monetary expansion is decreasing in all parameters.
Note, that Table 2 of the original article indicates that Qg (v, 0, 0, 3, a, 6) should
be positive whereas it is unambiguously negative according to the above for-
mula. Intuitively, it is also hard to see how it can be positive: A monetary
expansion equal to 6% yields an increase in employment equal to a6% imply-
ing a larger utility loss to households if the elasticity of marginal disutility
with respect to work 3 —1 is large. Another striking thing is the dependence
on v (the consumption share of income). When deriving their Table 2, the
authors do not report the value of v although the results depend on this pa-
rameter. The above equation shows that a low value of v increases the welfare
gain. The reason is that producers and households do not take into consid-
eration how they influence the utility of real money balances when making
their price and wage decisions. This negative externality on household util-
ity implies that real money balances are inefficiently low in the decentralized
economy even with price taking behavior in all markets.> Obviously, a mon-
etary expansion reduces this inefficiency by increasing real money balances
and the effect is largest when ~ is small; i.e., when money balances have
relatively more weight in the utility function.

The welfare effects of a monetary expansion are shown below for the pa-
rameter constellations examined in the original article. The figures without
brackets are the new ones computed from (13) whereas the ones in brackets
are taken from Table 2 in the original article. The new figures are calculated

for v equal to one as this gives results relatively close to the ones reported in

3This is also noted in footnote 11 of the original article.



the original article. The table does not reveal large differences - but system-
atic differences. First, the figures reported in the original article overestimate
the welfare gain. Second, the welfare gain depends positively on 3 in the orig-
inal article whereas the true dependence is negative. The exact welfare gains
are calculated in the Appendix and are almost identical to the new figures
in Table 2. Table 2 contains also new aggregate private losses (minimum
requirement for menu costs) and new welfare-menu costs ratios. The mini-
mum requirements for menu costs are substantially lower than obtained in
the original article because of the error when calculating the worker’s losses
from not adjusting. The general implication of correcting the errors are that
price rigidity is more likely but that the welfare consequences of price rigidity
are a little more modest. The welfare-menu costs ratios are larger in almost

all parameter constellations.

Table 2 - Menu Costs and Welfare Effects (v = 1)

o+ =1.05 7+ =110
0,0 | al| B | Menu (%) | Welfare (%) Ratio | Menu (%) | Welfare (% Ratio
5| 1.1]1.2| .01 (.03)| L77 (L.79) | 148 (60) | .05 (.11)| 3.50 (3.54) | 71 (32)
14| .03 (07) | 1.76 (1.83) | 65 (26) | .11 (.28)| 3.43 (3.60) | 32 (13)
16| .04 (11) | 174 (1.91) | 40 (17)| .17 (46) | 3.36 (3.72) | 19 (8)
T2 (12| .02 (04)| 177 (1.82) | 88 (45)| .08 (.15)| 3.46 (3.57) |44 (24)
14| .04 (08) | 175 (1.87) | 49 (24)| .14 (.33)| 3.38 (3.67) | 23 (11)
16| .05 (13) | 1.73 (1.98) | 32 (15)| .22 (.53) | 3.31 (3.85)| 15 (7)
10 [1.1|1.2| .02 (.03)| 0.02 (0.94)] 44 (31)] .08 (.11)| L.77 (1.86) |22 (17)
14| .04 (06) | 0.90 (1.02)| 22 (17)| .17 (.23)| 1.68 (1.93) | 10 (8)
1.6 | .06 (.09) | 0.87 (1.11) | 14 (12) | .25 (.36) | 1.59 (2.05)| 6 (6)
1.2 1.2 .03 (.04) | 0.91 (0.99) | 29 (25) A3 (116) | 1.72 (1.87) | 14 (12)
14| .05 (07) | 0.88 (1.07) | 16 (16) | .22 (29)| 1.63 (2.01)| 7 (7)
16| .08 (11)| 0.86 (1.27) | 11 (12) | .32 (44) | 1.53 (2.24) | 5 (5)




As mentioned, the authors do not report their choice of v when deriving
their Table 2. Table 3 gives an example of the dependence on v by reconsid-
ering the above welfare effects of A = 5% for different values of . It reveals
that one may obtain substantially larger welfare effects if households obtain

more utility from holding money.

Table 3 - Welfare Effects of M; /M, = 1.05

c=0| a|l B|y=05|~v=07]~v=09

5(11.1]1.2 6.774 3.917 2.330
14 6.757 3.900 2.312
1.6 6.739 3.882 2.295
1.2 1.2 6.765 3.908 2.320
1.4 6.746 3.888 2.301
1.6 6.726 3.869 2.282
101.1(1.2 5.918 3.060 1.473
14 5.895 3.038 1.451
1.6 5.873 3.016 1.429
1.2 1.2 5.905 3.048 | 1.461
1.4 5.881 3.024 1.437
1.6 5.857 3.000 1.412
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A Appendix

A.1 Exact calculation of the values in Table 1

This section derives the exact formula for ® (¢, 0, 3, «, 6) in (1). The formula
is used to calculate the exact values for the parameter constellations examined
in Table 1 instead of using the second order Taylor approximation. Without
loss of generality, we normalize the initial money stock (Mj), number of goods
(m), and number of workers (n) to 1. The indirect utility function of the

worker is
_ W

The utility loss from not adjusting the wage W; after a monetary expansion

U; N; — N7

measured relative to initial consumption/GNP is
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where subscript 1 denotes the values of the variables if the worker does not
adjust the wage, subscript 2 denotes the values of the variables if the worker
does adjust the wage, and Y} equals initial production determined by (10).
Using (8) to substitute N; with Y yields

pIRYS = V) — (prye - i)
pYo

®(0,0,0,a,6) = ( (14)

In the no adjustment case the wage is identical to the wage in the initial
equilibrium which is obtained from (2), (6), and (10):
alf—l
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The production in the case of no adjustment is derived from (7)

Yi=Yy(1+9). (16)

*Note, that the production of a single firm is identical to initial consumption/GNP
because of the normalization of m and n.



The last term in (14) may now be obtained from (15) and (16):
WaXi

P Yo nY
Combing (8) and (6) gives
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Equation (8) in the original article states
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where the last equality follows from (18). As aggregate production is indepen-
dent of the adjustment of a single worker, it follows that Y2 = Y} = Y (1 + 9).
The first term in (14) may now be derived from (18) and (19). After some
manipulation one obtains
ptRYP -v2? 9114080

1Yo 0 aof3
Inserting (17) and (20) into (14) yields
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Using this equation, it is possible to calculate the exact loss of a worker that

¢(U707/37a76):

does not adjust the wage after a monetary expansion. This is done in Table
1b below where the figures in brackets are the values obtained in Table 1
when using the second order approximation. It reveals that the second order

approximation yields results very close to the exact values.

Table 1b - Menu Costs

oc—1

off

0= 5, a=1.1 Ml/MO = 1.05 Ml/MO =1.10
J¢] o Loss (%) Loss (%)
1.2 5 [ 0.0088 (0.009) | 0.032 (0.036)
1.4 5| 0.0235 (0.024) | 0.086 (0.095)
1.4 2 | 0.0099 (0.010) | 0.036 (0.039)
1.4 20 | 0.0370 (0.037) | 0.134 (0.150)
1.6 5| 0.0398 (0.040) | 0.145 (0.160)

10
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A.2 Exact calculation of the welfare effects in Table 2

This section derives the exact formula for €2 (0,0, 3, a,6) in (13). The for-
mula is used to calculate the exact values for the parameter constellations
examined in Table 2 instead of using the second order Taylor approximation.
Without loss of generality we normalize the initial money stock (My), number
of goods (m), and number of workers (n) to 1. The utility gain of a monetary
expansion measured relative to initial consumption/GNP is derived from the
indirect utility function (11) and (10)

U, - Us 1 <Y1 > 1 <Yf“" aﬂ_1>
L2 Q(y,0,0,8,0,8) == (= —1)—= | ==Y, :
1Yo (1,,6,5,e,9) v \Yg p\ Yy °°

where Y is initial aggregate production whereas Y] is aggregate production

after the monetary expansion. Equation (7) implies

Y, M,
L R
Yo M, %

Q(v,0,0,8,0,8) = % —~ % (((+8)" —1)vo ).

Inserting Yy from (10) gives

Q(v,0,0,8,a,8) = % — ((1+6)" —1) O}—ﬁ%"; L

Using this equation, it is possible to calculate the exact welfare consequence
of a monetary expansion. This is done in Table 2b below where the figures
in brackets are the values obtained in Table 2 when using the second order
approximation. It reveals that the second order approximation is very close

to the exact values.
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Table 2b - Welfare Effects

o=0| a| B| Welfare (%) Welfare (%)
51 1.1 (1.2 1.7747 (1.774) | 3.4998 (3.498)
1.4 | 17571 (1.757) | 3.4298 (3.427)

1.6 | 1.7394 (1.739) | 3.3587 (3.357)

1.2 | 1.2 | 1.7651 (1.765) | 3.4617 (3.459)

1.4 | 1.7459 (1.746) | 3.3846 (3.382)

1.6 | 1.7265 (1.726) | 3.3064 (3.306)

10 | 1.1 | 1.2 | 0.9180 (0.918) | 1.7732 (1.770)
1.4 | 0.8957 (0.895) | 1.6845 (1.681)

1.6 | 0.8734 (0.873) | 1.5946 (1.592)

1.2 |1 1.2 1 0.9059 (0.905) | 1.7250 (1.722)

1.4 | 0.8815 (0.881) | 1.6274 (1.625)

1.6 | 0.8570 (0.857) | 1.5284 (1.527)
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