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This document provides additional corrections and com-
ments on Michael Wickens (2008) Macroeconomic The-
ory, Princeton University Press. You should first down-
load the original errata on the book’s web site.

Chapter 2

e P.22 second paragraph should read “The implica-
tions for consumption can be seen in figures 2.6 and
2.7. In figure 2.6 ... ”

e P.26. The Euler equation (2.19) is a non-linear
equation in ¢y41, ¢y, and kyqq. Let

U'(er1)

U/(Ct) [F/(kt-i-l) +1-— 6] 3

fz) =

where © = [c;11 ¢ kir1]T. The first-order Taylor
approximation of f about z* = [c¢* ¢* k*]|T

fl@) = f@@)+ Vi) (z-a")

- ZE ;[F’(k )11 4]
+ ((]]N((C ))[F'(k*) +1—90](ct41 — ")
- U N () + 1= 3 - )
+ Z:Ec*;F”(k‘*)(kHl — k")
— P +1-6
s TP + 1= e - )

+ P (k) (kygr — k7).

It follows that the first-order Taylor approximation
of the Euler equation is

BIF (k") +1—6

U//(c*>
U'(c*)
+ F/I(k*)(kt+1 — k*)] ~ 1.

+

[F/(k*) +1-— 5]Act+1

The coefficient [F'(k*) + 1 — §] is missing for the
Actq1 term in the book. Using F/(k*) = § + 0
(2.21) and rearranging, equation (2.23) should read

F//(k*)U/(C*)

W(kt-ﬂ - k*)

(cy1 — ) =~ (¢t — c*) —

(2.23)
Substitute (2.24) into (2.23), we have
. o FE)U ()
(ct41—¢c") = (a—c )_W

(1 +0) (ke — k%) = (et — )]

or
. P (ET)U (") .
(e =)= |1+ (| )
F//(k*)U/(C*) .

Equations (2.23a) and (2.24) give the matrix equa-
tion

Cp1 —C | _ 1+W 7% ct —c* '

kiy1 — k* -1 14+6 ke — k*

P.30, end of third paragraph: The Inada con-
ditions should be limg_,o Fr. = 0, limy_,o Fr =
00, limy, o0 F, = 0, limy, 0 Fy, = 00.

P.33, second equation: The last term inside the
square bracket of the Lagrangian should be

o ¢i?+s
2kt+s .

The i;/k; terms in the last two equations should
also be it+s/kt+s-

Chapter 3

P. 43, Figure 3.2: The label F(k,t) of the top curve
should be g;. This is because F' is a function of
three variables, Ky, Ny, and t, not k; and t.
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e P.43, Figure 3.3: The labels yk; and yk* should be

vk: and yk*

P. 45, first equation: The last term should be av
instead of a~.

P.47, 5th equation: the optimization problem
should be

max
# R #

CrtsRitst+1 =0 l-o

S [y - 77)(1")““)]

(1+m) U=t

The last term is (1 + 7)1~ instead of (1 +
n)(1=9)t+s hecause s has been included in £.

P. 47, 7th equation: the second term in the denom-
inator inside the square bracket of the Lagrangian
should also be (1 4 n)~(1=2)(t+5) The first-order
conditions that follow, however, are not affected.

P.53: The last equation before section 3.6 should
read A* = A(a/(1 — )~ (=),

Chapter 4
e P.56: Equation (4.7) should be
a i, c
Wi = —= i + et
Hszll(l + Ttis) ; [Tei (T4 7tw)
(4.7)

Also, equation (4.8) should be

n—1
Tt+ts
= Z —Hs (I-:_ Tor ) + Tt + (1 + rt)at. (48)
s=1 u=1 u

P.59, second last sentence should read “First we
take a linear approximation to the Euler equations,
(4.4)”

P.60, third line should read “Solving (4.4) and
(4.15) we obtain ...”

P.60, equation (4.16): The approximation sign
should be an equality.

P.69: The last term in the second first-order condi-
tion should be ptDHfl instead of pﬂrsz

0L,
a-l)tJrs

=0.
Consequently, equation (4.23) should be

Up 41 = Ucpir (L4 71e41)p — (1= 8)ph] -
(4.23)

= B*Upits + MysPirs(1 = 6) = Mts—1Prs1

Also, equation (4.25) becomes

Ct+1 o D D
= 1 —(1-94 .
Dii 1-a [( +rir)pr — ( )Pt+1]

(4.25)
P.70: From the last equation we have
D D
d A 1 D
pt t ~ Ct+1 — (Tt+1 — 9) + 6 pit ¢ .
Ct Ct 1—« Ct

Since pPd;/c; > 0 and pP D;/c; > 0, the expression
inside the square bracket is nonnegative. For exam-
ple, if interest rate ;41 rises high above the steady-
state value of #, nondurable consumption must in-
crease in period t + 1 to a level such that

ACt+1 > 1
g ~l1l—-«

(Tt+1 — 9) — 0.

P.71: The fourth line should read “... where U, >
0,U;>0,Uc <0,U; £0,Upy =—Upy,and ...7.

P. 71, third equation: The labour income and other
income terms in the Lagrangian should be wyysn¢4s
and x4 respectively.

P.71: In the sentence before equation (4.28), the
reference to equation (2.12) is incorrect. It should
be the equation before (4.23).

P.74: The first term in the first equation should be
373t/6nt+s .

P. 74, third equation: The first-order condition for
b1 s should be

IP;

= —(14r) " (1+r)+(1+r) "D =0, s>0.
8bt+s

P.76, first equation: The first-order condition
should be

Py
aTlt+s

= (1+7)(Faptrs — Wigs + AMAngis11)
— (147)"C"YNAn, = 0.
(subtraction for the last term instead of addition.)

P. 76, the sentence before equation (4.34) should be
“The first first-order conditions gives ...”.

o P.79: The last equation should be

Unt
we = Fn,t = — —.
Uc,t




e P.80, third equation: The labour demand function

should be
-1/
} -

The exponential term for the square brackets in the
sixth and eighth equations should also be —1/a.

= |

e P.81, third equation: Delete the term — r near the

end of the equation.

Chapter 5

e P.91, second equation: In period ¢, the first term

of the GBC should be g;_ instead of ¢g;. The same
applies to the GBC in periods t + 1 and t + n — 1.

P.91: The sixth equation should be
= 1+R)"—1
biyn = b + ;Abu-s =b + [(Pz} Agy.

The next equation is

bitn _ by
A+R" (I+R)r"

ot
R R(I+R)"

:| Agt
P.91, the last paragraph before section 5.3.4: I do
not quite get how the last equation works so this is
my opinion on how the paragraph should read:

It can be shown that wealth is unaffected by this as
its values in periods t — 1 and ¢ are

- Tt4s—1 — Tt+sfl
Wi = Tths—1 7 “thso1 L (1 4 R
t—1 ;) 1+ R) + (1 + R)by,
.z T;
W, = Stts T “tts 14+ R)b
t ;(1—1—}2)3 + (1 + R)b;
AT,
= Wt_l—ATt—ljg
1+ R)AT,
= Wi - AT+ SR
= Wi_1.

Therefore the temporary tax cut does not have
any wealth effect and so consumption remains un-
changed.

P.97, equation (5.5): The last term should be

M,/ Pyyy.
e P.97: Equation (5.9) should be
P.d;

= PtDt - RtBt.

P.97: The last sentence should read “Since the nom-
inal rate of growth miy1 + Y4+1 is nearly always
strictly positive, equation (5.8) is stable and can
be solved backward.”

P. 98, section 5.4.1: We can apply the result of first-
order difference equation with a constant d;/y; to
(5.12) to get (5.14). Equation (5.13) does not make
sense mathematically. This is because we are taking
the limit n — oo on the left-hand side, n should not
appear on the right-hand side of the equation.

P.99, second paragraph, line 3: the term (y; + s)
should be y;s.

P. 108, second last line: The optimal solution is 7, =

P.114: Starting from the second equation, the last
term in the denominator of the middle expression
should be Uj ¢ny:

Vie _ I+ w)Ue + p(Ua e —
Vc,t (1 + M)Uc,t + H(Ucc,tct -

Ull,tnt)
Ulc,tnt)

= W¢.

Comparing with the household optimal condition
(5.24), we need

Vie  (I4+ Ut + p(Ue e — Uning)
Ve (1 + 1) Uet + 1(Uceper — Upeeme)
U,
_ A+l (5.35)
(1 - 1)U, cl

(I; should be n; and 7} in the denominator of the
second equality should be 7. As a result, the rest
of the analysis may be as follows:)

Since our model consider a representative house-

hold, preferences must be homothetic. Therefore
for all 6 > 0,

Ue(be,61) _ Udle,l)

Ul((QC, 9[) n Ul (C,l).

Differentiate with respect to 6 and then set 6 = 1,
we have

Uccct + Uealy  Uager + U ily

Uc,t Ul,t
or, using ny +l; = 1,
(Uecepcr — Ureang) + Use . (Uerper — Upane) + Uy

Uc,t Ul t

)

If we assume in the above that Uj../U,: =
Ull,t/Ul,t, then

(Ucc,tCt - Ulc,t”t) _
Uc,t

(Ucl,tCt - Ull,tnt)

5.37
Ui (5.37)



Substituting (5.37) into (5.35) gives

Vie _ Uy _ (1 +7)Uns
Ver Uex  (1—=7)Ucy
This implies that 7 = 7" = 0 or 7¥ = —7;”, which

means that both taxes should be zero or the govern-
ment subsidizes consumption at the same rate as it
taxes labour.

Two comments:

1. The assumption Uy /Uc; = Uy /Uy is very
restrictive.

2. Government spending g; is absent in the utility
function. The results of zero labour and con-
sumption taxes do not hold when g; is a public
good.

Chapter 8
e P.183: The second last equation should be

BUm 41 = A1 Reqr

e P.187, the last two equations: Since

n Ct+1
Ul,t+1 = li’ Sm,tJrl = _w 5
t+1 miiq
1 Y
Uc,t-i—l == 9 SC,t-‘rl == )
Ct+1 mi41

equation (8.13) becomes

Yneey _( 1 Y1 ) R
5 = - t1-
liyami Cry1 lep1mepr

Using m¢11 = ¥ceq1/S:41 and rearranging give

Ct+1< nst+1/li+1 )
1 .

Ry — 041/l

mi+1 = (814)

P. 189, equation (8.18): The last term (14-6)b should
be 6b.

P.190, second paragraph: If T,, + m < 0, then
Tne(Tr +7m) > 0 since we have assumed that T}, <
0. It follows that A = Ty (14+T¢) — Tne(m+ Ty ) i
not necessary positive. The problem can be resolved
by assuming T;,. = 0.

P.195: There is an extra k;y; term in the first line
of the first equation. The correct version should be

et + (L4 meg1) (kegr + b1 + mygr)
= (]. — Tt)wtnt + (1 + Rf)kt + (1 + Rg)bt -+ my

P. 195, last three equations: The term ;4541 should
be miys.

P.196, equations (8.25) and (8.26): The term

Tets+1 should be 4.

P.196, last line: The term (1 4+ RY,,) should be
Rg_,'_s. The term Tt+s+1 should be Ttts-

P.197: In view of the corrections in the last equa-

tion on p. 196, the intertemporal household budget
constraint should be

)\t—l(l + Wt)(kt —+ bt + mt)

o0
= Z Atvs [Crrs = (1= Togs)Wissnips + RYy muys] -
s=0

Equation (8.29) is
At—1(1 4 ) (ke + by + my)

0o
= Z BS (Uc,t+sct+s - Ul,t+snt+s + Um,t+smt+s) .
s=0

P.197, 7th equation: The signs in the economy’s
resource constraint are incorrect. The equation
should be

F(k‘t, ’I’Lt) = + k‘t+1 — (1 — (5)](5,5 + gt.

P. 197, last line: A minus sign is missing in front of
the term Ul,H_snt_i_s.

P. 200, third and second last equations: In the first-
order conditions for capital and money, the last term
should be (1 + mys) instead of (1 4+ m¢qs41). The
same applies to the following definition of 1 + 74 .

Chapter 9

P. 208, equation (9.1): The price should be P in-
stead of p.

P. 208, last equation: The share on the left-hand
side should be
W; X,
PQ

Sections 9.3.2 and 9.3.3: The analysis is static in
nature and so the time subscripts ¢ for all variables
can be dropped. Section 9.3.2 contains a number
of typographical and analytical errors. See the Ap-
pendix for a revised version of the whole section.



e P.214, the 8th and 9th equations: The exponential

terms for the expressions inside the square brack-
ets should be ¢ instead of 1/¢. Therefore the two
equations should read

¢ Wi

qb—lPtr
o Wi 7"

[o—1P7°
(i) = A? 1[¢’ f} "

yt(l) = Af{
P.215: Using

1/(1-¢)
. ]

N
Zpt(i)l_¢

and

pe(i) = 7(;5
Ai(p—1)
it can be shown that

v = N-1/(1-9)

th

for A; =1,i=1,...,N. The range of ¢ is (0,00).
Therefore v < 1 for 0 < ¢ < 1 (in the short run) but
v>1for¢>1 If0 < ¢ <1, however, ng(i),y:(7),
and P (i) become negative ...

P. 215, sixth equation: Using

N
Pt == ZPt(2)1_¢
i=1

)

~|1/(1¢)

we have
oP; [ P } ¢
w0~ — | =V 5 1= 17 e N
3Pt (’L) Pt (Z)
The total differential of P, is therefore

N

op, RN A L
dp = ; aPt(i)dPt(z) => {Pt(z)] dPy(3).

=1

As a result the last inequality

dP, _ dPi(i)
P, P.(4)

is incorrect. An alternative analysis is as follows:

Suppose that in period ¢ + 1 inflation rates for all
the IV inputs are the same at 1 4+ 7. Then

N 1/(1-¢)
P = (Z[(1+7T)Pt(i)]1¢>

i=1

N 1/(1-¢)
(1+m) (Z Pt(i)1¢>
i=1

(1+7T)Pt

Therefore P; and all the P;(i) have the same infla-
tion rate. The result is well-known in index num-
ber theory. When the production function is the
CES function, the input price index is the so-called
Llyod-Moulton index.! The index satisfies the “pro-
portionality” test, that is, when the next period
price vector is a scalar multiple (1 + 7) of the cur-
rent period price vector, the overall price index is
equal to (1+ m).2

e P.221, second equation: The last term should be
pi_o instead of py_1.

e P.221: The fourth equation
m = p(p} = pe1) + (1= p)mia
follows directly from the first equation
Pt = PP?E + (1= p)(me—1 +pt—1)-

There is no need to solve the second equation by
the auxiliary equation.

P.221: The fifth equation should be

T = p(1=7)(p; —pe—1) +VEemi1+(1—7) (1—p) 1.
e P.222, last equation: The variable 8, should be 3°.

e P.223: In equation (9.31) a cannot be 1 since this
makes /(1 — a) and /(1 — «) undefined. Instead
(9.27) should be used with « =1 and 5 = 0. In the
Calvo model we need p = 1. The discussion on per-
fectly flexible prices should be based on comparing
T = Ap, with pf —py_1, not with pj —p;. Therefore
equations (9.25) and (9.27) should be used instead
of (9.31).

P.224-7, equations (9.32) and (9.35): Remove the
minus sign of the first term on the right hand side:

Aptz(l— 5 )H ©(pf — )

11—« l1—«

g
—EA . .32
+ o BApe. (9.32)

_— (1_ B >w+1f‘a(p:—pt>

11—«

+ %Etﬂ't_i_l. (935)

Repeat with equations (9.39), (9.41), and (9.42).

e P.226, equation (9.40): The sign in front of a:/¢
should be plus instead of minus.

IP.J. Lloyd (1975) “Substitution Effects and Biases in Nontrue
Price Indices,” American Economic Review, 65(3), 301-313.

2For details see, Bert M. Balk (1995) “Axiomatic Price Index
Theory: A Survey,” International Statistical Review, 63(1), 69-93.



Appendix

Section 9.3.2 contains a numbers of typographical errors
and conceptual problems. These include

e The aggregator function ¢ lacks weight parameters
that sum to one. As a result the real wage W/P is
dependent on N, the number of goods and services
in the model.

e The model is static in nature so the time subscript
t is a distraction.

e Although the number of households and the number
of firms are assumed to be the same, the use of the
same index ¢ for both causes some confusion.

e Leisure of the household is mistaken as labour sup-
ply in equation (9.10).

In view of the large number of corrections needed a re-
vised version is provided here.

9.3.2 Price Determination in the Macroe-
conomy with Imperfect Competition

Modern macroeconomic theories of price determination
emphasize the fact that in the economy a large number
of different goods and services are produced. A widely
used model of price setting when these goods are im-
perfect substitutes is that of Dixit and Stiglitz (1977).
We consider a variant of this that is closely related to
work by Blanchard and Kiyotaki (1987), Ball and Romer
(1991), and Dixon and Rankin (1995) (see also Mankiw
and Romer (1991) and the articles cited therein). For
simplicity, the model is highly stylized.

We assume that the economy is composed of N firms
each producing a different good that is an imperfect sub-
stitute for the other goods, and that a single factor of
production is used, namely, labour that is supplied by
N households. The production function for the ¢th firm
is assumed to be

yi:Fi(ni), i=1,...,N,

where n; is the labour input of the ith firm. The produc-
tion function is indexed by i to denote that each good
may be produced with a different production function.
Profit of the i¢th firm is

Hi = PZFZ(’I’LZ) — Wmi, (94)
where P; is the output price and W; is the wage rate
paid by firm 4.

9.3.2.1 Households

We assume that there are also N households and these
are classified by their type of employment, with each
household working for one type of firm. Households are
assumed to have an identical instantaneous utility func-
tion:
Ulcj,lj) = ulej) +nl5, j=1,...,N,

where ¢; is household j’s aggregate consumption, I; is
leisure, and n; +1; = 1. We assume that u is increasing
and concave.

We also assume that aggregate consumption c; of
household j is obtained by aggregating over the N dif-
ferent types of goods and services c;; using the constant
elasticity of substitution function

N 1/p N
cj—<2@cfj> C 0#p<l, D Bi=1 (9.5)
i=1 i=1

The elasticity of substitution is ¢ = 1/(1 — p); we recall
that a higher value of ¢ implies greater substitutability.
Thus goods and services are imperfect substitutes if ¢ is
finite.

Total consumption of all households is

N /N 1/p
c=> (Z Bicfj) :
i=1

=1

Total consumption of the ith good or service is

N
C; = E Cijs iZL...,N.
j=1

Total household expenditure is

N
Pc = ZPZQ
i=1

This implies that the general price level is

N o
P= Zpi?
=1

The budget constraint of household j is given by

(9.6)

N N
1
PCj: E PZCZJ:LLJHJ+NE Hi7 j:].,...,N,
i=1 i=1

where each household is assumed to hold an equal share
in each firm.

In the absence of capital (and trading in shares) the
budget constraint is static. Consequently, optimization
can be carried out each period without regard to future



periods. Thus, in the absence of assets, the intertempo-
ral aspect of the DGE model of the model is eliminated.
We assume, therefore, that household j maximize utility
with respect to {cij,...,cnj, n;} subject to their budget
constraint and to n; +1; = 1. The household maximiza-
tion problem is

N

1/p
Zﬂicfj] +n(1l —n;)°

=1

max u
Cij, M

N N
1
subject to E Picij = Win; + N E II;

i=1 i=1
The Lagrangian is
N 1/p
Lo [Z Bic; +n(l —n;)°
i=1

- A

N 1 N
> Picij = Winj = 5 > T
i=1 =1

The first-order conditions are

oL , e\ " ,
= B Ol — —AP;=0, i=1,...,N
dcij pucles) <Cij> '
oL _
n; = —ne(l—n)* "t +AW; =0.
The first-order condition for ¢;; implies that
ey _ [Bu(e)]? i=1,...,N (9.7)
o P, , =1,...,N. .

Each household’s problem can also be expressed in
terms of maximizing utility with respect to aggregate
consumption c;, as the Lagrangian can be rewritten as

N
1
ﬁ:u(Cj)-i-’I](l—’l’Lj)E—)\ PCj —anj— NZHZ .

i=1

The first-order condition with respect to c; is
u'(c;) — AP =0,
which implies that A = «/(¢;)/P. Equation (9.7) can be

written as

Cij

a _ (BPN'

; 2 , yeen
The right-hand side of the above equation is independent
of j so that the consumption ratio ¢;;/c; of the ith good

or service is constant across households. The aggregate
consumption ratio of the ith good or service is therefore

[
ci Bi P )
2= =1,...,N.
c <Pi)’ P= b

.

(9.8)

Substituting (9.8) into (9.6) gives the general price level
expressed solely in terms of individual prices:

N @
BiP
P= E P; .
i=1 ( Fi
Solving for P gives

N 1/(1-¢)
P= (Z B; P}—‘b> .
i=1

From the first-order condition with respect to labour,
the total supply of labour by household j is

(9.9)

1 7./ (e=1)
“(CJ)WJ} . (9.10)

nj:l_[ neP

If ¢ <1, an increase in W; will raise labour supply n;.
If labour markets are competitive, households have the
same utility function (implying complete markets) and
work equally hard (implying firms are indifferent about
who they hire), in which case W; will be equal across
households. We denote the common wage by W. If
households have different utility functions (or do not
work equally hard), then the marginal utilities will differ
and so will wages.

9.3.2.2 Firms

The problem for the ith firm is to maximize profits sub-
ject to its demand function, equation (9.8). In the ab-
sence of investment and government expenditures, we
have ¢; = y; = F;(n;). Equation (9.4) becomes

Hi = Pici — W’I‘L1
The first-order condition for profit maximization is

dHi 8Pl d’ﬂi -
dCi i TCZ'CI_WCZCZ‘ _07

where
dCi

d’l’Li
Assuming that in (9.8) the effects of changes in individ-
ual P; and ¢; on the overall P and ¢ are small, we have

dc; (B:iP)? _ Ci
OP; = —¢c Pi¢+1 - _(bpi‘

= F}(n;).

The price elasticity of demand for good ¢ is therefore

L 5'ci & - 7¢
Epi = 8R o = .
The above first-order condition becomes
b1 1)y W
¢ Fl(n;)



or
1) w

B IR
This is a key result. It indicates that price is a markup
over W/F!, which is the marginal cost of an extra unit
of output; the markup or wedge is ¢/(¢p — 1) > 1. As
¢ — 00, i.e., as the consumption goods become perfect
substitutes, the markup tends to unity and price falls to
equal marginal cost. This solution is the standard out-
come for monopoly pricing. Prices vary across goods
due to differences in the marginal product of labour,
F!(n;). Equation (9.11) implies that firms have some
control over their prices. This entails a source of in-
efficiency because output, and hence consumption, are
lower than in perfect competition. An increase in the
economy-wide wage would therefore cause an increase in
the price of each good and in the general price level.
The demand for labour can be obtained from equation
(9.11). Suppose that the production function is Cobb-
Douglas so that

(9.11)

yi = Aing',  a; <1,

where A; can be interpreted as an efficiency term for the
ith firm. Labor demand is then given by

¢ w —1/(1—a;)
e {aiAi@ —-1) Pz‘]
The greater ¢ is, and hence the lower the markup, the
greater labour demand and output are, reflecting once
more the inefficiency of monopolies in terms of lost out-
put and employment.
Since each household works for one firm only, so
matching n; = n; in equations (9.10) and (9.12) gives
{(bw] —1/(1—as) L |:11,/(CJ)VV:| 1/(e-1)
a;Ai(p—1) P; neP '

Solving for P; gives

(9.12)

oW

b= a;Ai(¢—1)

1—a;
([
neP

(9.13)
Thus differences between firm prices are due to A; and
a; . Equation (9.13) implies that, if e < 1, an increase in
the economy-wide real-wage rate would raise the relative
price of firm 1.

In the special case where the efficiency term A; and
the production elasticities are the same, so that A; = A
and a; = «, firm prices will be identical. By equation
(9.9) P = P; and equation (9.13) becomes?

-«
- u’(cj)W 1/(e—1)
neP ’

1 for all ¢ as specified in the textbook, then P =

oW
T A6 —1)

3If B =
NY/(1=¢)p,.

which can be rewritten as

o 1/(e-1)) 17
10 W{l_[u;}gwg] } _1 (014)

Since all households and all firms are identical, ¢; =
¢/N = y/N. If ¢ < 1, W/P is unambiguously nega-
tively related to u’(c;) and therefore positively related to
c and therefore output y. That is, an increase in the real
wage will raise output. Moreover, the lower the markup
/(¢ — 1) is, the greater the response of output to the
real wage will be. Equation (9.14) also shows that the
economy is then neutral with respect to nominal values.
An example of this is when each production function is
linear in labour when o = 1. In this case

w = A <¢_1>

P ¢
so that employment is determined by the supply side
(equation (9.10)).
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