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The Uncertain and Sequential Trading (UST) nodel of inventories behavior
with i.i.d shocks predicts that (a) the beginning of period inventories
is a sufficient statistic for past variables and (b) an increase in the
begi nni ng of period inventories reduces output, enploynent, hours per
enpl oyee and effort. | find enpirical support for the second hypothesis
but not for the first. The rejection of the first hypothesis is rather

i nformative and points in the direction of adjustnent costs and (or)

serially correl ated shocks.

* | amindebted to Mchael Bar, Benjanin Bental, Mshe Kim Doron Kliger
and Dan Pel ed for comments. Special thanks to M chael Bar who

collected the data and hel ped in analyzing it.



1. I NTRODUCTI ON

Changes in inventories are volatile and snmall. Christiano (1988)
reports that quarterly changes in inventory investnent are on average
0. 6% of GDP but about half the size of changes in GDP. This type of
observation | ed Blinder (1981, page 500) to conclude that "to a great
extent, business cycle are inventory fluctuations". We can therefore
hope to use inventories behavior for testing conpeting business cycles
theories. Here | focus on the inplications of an Uncertain and
Sequential Trading (UST) nodel

UST nodel s are based on ideas in Prescott (1975) and Butters
(1977). Prescott considers an environment in which sellers set prices
bef ore they know how many buyers will eventually appear. In the UST
approach taken by Eden (1990), trade is sequential and an equilibrium
distribution of prices is obtained even though sellers are allowed to
change their prices during trade. The UST nodel is used in nonetary
econom cs to study the real affects of noney and other issues. See Eden
(1994), Lucas and Wodford (1994), WIlianson (1996) and Wodford
(1996) .

Bental and Eden (1993, 1996; hereafter BE) introduced storage to
the UST franmework. In the 1993 paper i.i.d. demand shocks arise as a
result of taste shocks. In the 1996 paper they arise as a result of
noney supply shocks. It turns out that the predictions of the nodel
about the behavior of real variables do not depend on the source of the

demand shock. Here | focus on the 1996 nonetary version



BE (1996) use a cash-in-advance econony populated by infinitely
lived households. In the typical household there are two people: a
sell er (producer) and a buyer. At the beginning of each period the
househol d has noney and i nventories. The seller takes the inventories
and goes to work. The seller produces sone additional output and tries
to sell sone or all of the accunul ated stock. The buyer takes the noney
and goes shoppi ng spendi ng the noney he has plus any transfer that he
may get fromthe governnent. The househol d consunmes what ever the buyer
managed to buy.

Fromthe seller's point of view noney arrives sequentially. The
sell er makes a contingent plan which specify the anpbunt that will be
sold to each batch of dollars that arrives. W say that each batch of
dol  ars opens a new market. The mi nimal anmount of noney that will arrive
opens the first market. Wth some probability the governnent will inject
nore nmoney and a second batch of dollars will arrive opening the second
mar ket, and so on.

We describe the seller's contingent plan as an allocation of the
avai | abl e supply (output + beginning of period inventories) anong al
potential narkets. |If a particular market opens the seller sells the
supply allocated to that market for cash. If that narket does not open
the supply is carried over to the follow ng period as inventories.

Inventories nmay al so be held for purely specul ative reasons.



2. THE "UNDESI RED | NVENTCRI ES" HYPOTHESI S

The theory predicts a negative relationship between the begi nning
of period inventories and output. The intuition can be derived from
Figure 1 which has the price in some market (s) on the vertical axis and
total supply (k = inventories + output) on the horizontal axis. BE show
that in equilibriumthere exists standard | ooki ng demand and supply
curves as in Figure 1. (Since prices in all markets are connected by
arbitrage conditions all prices nove together and sinilar figures can be
drawn for any choice of s). Furthernore, an increase in the beginning of
period inventories shifts the supply curve to the right without
affecting the demand curve. As a result, the price in market s (and in
all other markets) goes down and production goes down. Since production
goes down, a unit increase in inventories is associated with | ess than a

unit increase in k.

price
in market s

Ak

Figure 1



This prediction of a negative rel ationship between the beginning
of period inventories and output is not shared by all nobdels. The rea
busi ness cycle nodels in Kydland and Prescott (1982) and Cool ey and
Prescott (1995) treat inventories as part of capital. If inventories are
a factor of production then the correlation between the begi nning of
period | evel of inventories and output should be positive.

The production snoot hi ng nodel of inventories behavi or suggests
that on average the beginning of period inventories will be large in a
period of high demand and low in periods of |ow demand. Production is
expected to behave in the sanme way | eading to a positive correlation
bet ween t he begi nning of period inventories and output.

A negative correlation my enmerge in nodels that assunme target or
desired level of inventories. Blinder and Fischer (1981) build on Lucas
confusi on hypothesis and wite down a nodified Lucas-type supply curve
where production depends not only on the price |evel and trend output
but al so on the difference between desired and actual inventories. \Wen
i nventories are | ow the nonopolistic firnms increase output to get closer
to the desired level of inventories. This |l eads to a negative
correl ati on between the begi nning of period inventories and output.
Raney and West (1997) consider a linear-quadratic nodel in which
i nventories are held to snooth production and to neet a desired ratio of
i nventories to sales. They use the nodel to explain the positive
correl ati on between output and change in inventories but do not derive
i mplications about the correlation between the (level of the) beginning
of period inventories and output. Since Ramey and Wst have a desired

level of inventories inplicit in their formulation, | expect that for



sonme choi ce of paraneters their nodel also predicts a negative
correlati on between the beginning of period inventories and output.
I now turn to an exanple which illustrates the working of a UST

nodel wth storage.
3. AN EXAMPLE OF A UST MODEL W TH COSTLESS STORAGE

In this exanple, the typical household is a worker-buyer pair.
Each period the ambunt of nobney that arrives at the goods narkets may
take two possible realizations, depending on the anobunt of new noney
injected by the government. The low realization of the noney supply
arrives first, with certainty, and buys in narket 1 at the price P;. An
addi ti onal amount of nmoney may arrive if the government injection is
high. In this case, the additional anbunt will buy in market 2 at the
price P>. The worker allocates his supply across the two narkets. |If the
amount of newly printed noney is |ow, narket 2 does not open and the
amount allocated to this market is carried to the next period as
"undesired" inventories.

| now turn to describe the exanple in detail.l The typica
househol d starts the period with IF_l units of inventories and NF
dol lars. The buyer takes the NP dol lars and spends it in market 1 buying
NP/Plt units of consunption. Wth probability ¥, trading then ends. But
with probability Y, the governnent prints noney and distribute it as a

transfer payment to the buyers: 0 dollars per dollar held at the

11 would like to thank Bob Lucas for a recent exam question which |ed

to sonme sinplification of this exanple.



begi nning of the period. If a transfer payment occurs, market 2 opens
and buyer h buys additional GNP/PZt units. Expected consunption for
buyer h is thus: (NP/Plt) + (Hz)(GNF/PZt).
Prior to trade the worker takes the begi nning of period
i nventories (IP_l) and goes to work. He produces out put (y?) usi ng | abor

i nput (LP) according to a Cobb-Dougl as production function
h h
(1) yt :gt(Lt)G'
where & is an i.i.d supply shock and a is the elasticity of output with
respect to labor (0 < a < 1). He then takes the total supply:

h_ h . h
(2) Ke =¥e + 1o

and allocates it across the two narkets:

(3) k

wher e k2t is the supply to market s.
The household is risk neutral and its single period utility

function is given by:

(4) ef - (L),

where v( ) is a standard cost function (v' >0 and v'' > 0).
| divide all nom nal nagnitudes by the average per househol d noney

supply and use the noney supply as a unit of account which is called a



nornmalized dollar. A price of one normalized dollar neans that you nust
pay the nmoney supply (average per household) to get a unit of
consunption. A normalized dollar this period will becone one nornalized
dollar in the next period if no transfer occurs and 1/(1 + 06) normalized
dollars in the next period if a transfer does occur. | use |ower case
letters to denote normalized prices and bal ances.

| drop the superscript to denote average per househol d nagnitudes
and use x = (l.1, € to denote the current aggregate state. In

equi libriumall magnitudes are functions of x. | use,

(5) k(x) = e[L(x)]% + 1.1,

to denote average supply per househol d and

S S
(6) (X)) = k(x) - 27

kj (x) 20,
to denote the average per household |l evel of next period inventories if
exactly s markets open today.

The househol d takes the price functions, pg(x), and the next
peri od average inventories functions, Is(x), as given. Gven these
functions the followi ng Bell man's equati on descri bes the behavior of the

typi cal househol d:



(7) venb, 1N

1 x) = mex [nfVpi(x)] + (Y [enpa(x)] - v(Lh) +

+ (U BP0 KD, kN - K 1100, 71

h h h h ~
+ (Y2 BEY[p1(x)ky + p2(X) ko1 /(L + 6), kN - ki - ky, [12(x), ]}
S.t.
kg + kg < kh = g(Lhya + IPl and non negativity constraints.

Here \Knh, I?l; X) is the maxi mum expected utility possible in

aggregate state x, for a household that starts this period with nf
normal i zed dol |l ars and Iﬁl units of inventories. The maxim zation is
with respect to Lh, k? and kg. The first rowis utility in the current
peri od. The second row is the expected future utility given that only
one nmarket opens, where conditional expectations are taken with respect
to the next period supply shock (€). The third rowis the expected

future utility given that both markets open. The last two rows are

t herefore the unconditional expected future utility.

Equilibriumis a vector of functions
[p1(x), p2(x), L(x), k(x), ka(x), ka(x), 15(x), 1%(x)] which satisfy
(5)-(6) and
(a) given the functions [ps(Xx), Is(x)],
[Lh = L(x), k2 = kg(x)] solve the household's problem (7) for all x;

(b) markets which open are cl eared:

(8) 1 = pa(x)ka(x) ; 8 = pa(x)ka(x).
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Not e that "undesired" inventories may be accurmulated if there is
no transfer paynent. In this case, the second market will not open and
the supply to this market (kp) will be carried as "undesired"
inventories to the next period. In addition, if k1 + ko <k, inventories
wi Il be accurul ated for purely specul ative reasons even if both markets
open.

In Eden (1999) | show the following C aim

Caim The equilibriumfunction L(x) is decreasing in |_1 and increasing
in e The equilibriumfunctions k(x), ks(x), Is(x) are increasing in .

and in € The equilibriumfunctions pg(x) are decreasing inl_.q and in

Sone intuition can be obtained with the help of Figure 1. An
increase in the beginning of period inventories shifts the supply curve
to the right and leads to a reduction in prices. As a result workers cut
production but not by the full anmount of the increase in inventories.
Total supply (inventories + output) goes up and the supply to al
markets go up. The anount of inventories that will be accumul ated (the

supply to the narkets which did not open) also goes up

4. | MPLEMENTATI ON

| use various neasures of |abor supply: enploynment, hours per
enpl oyee and effort. It is rather straightforward to incorporate these
variables in the theoretical section. W nmay think of a household with

many menbers that chooses the nunber of workers (N), hours per worker
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(H and effort (F). The household's cost is given by a strictly
i ncreasing function u(N, H F) and the household mi nim zes the cost of

supplying a given anpunt of |abor L by solving:

(9) V(L) =ninu(N H F) s.t. (N(H(F) = L.

The maxi mi zation probl em of the household is done in tw stages: The
househol d first chooses |abor supply (L) by solving (7). It then chooses
| abor supply conponents (N, H F), by solving (9). Assunming that v is
symmetric inplies that all |abor supply conponents behave in the sane
way and are decreasing in l.q1 and increasing in & For exanple,
V= (YY) (NY3 + HY3 + FU3)6 yjelds: N= H=F = LY3

Fol | owi ng Cool ey and Prescott (1995), all variables were |ogged
and then detrended by the Hodrick-Prescott (HP) filter, using the
standard choi ce of A = 1600. The sane synbols are used now to denote the
detrended | og of the variables. | use the follow ng nodel to interpret

vector auto regression (VAR) of output hours and inventories.

(10) Yi = alt + &
(11) TH = N + H
(12) Ly = TH + Fy
(13) TH = PBaYt-1 + BaTHe.1 - Bale-1 + Bagt

(14) Ft

yiYi-1 + yoTH -1 - yalt-1 + Vst
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(15) It = O1Yr-1 + OpTHi -1 + d3lt-1 + Oget + U,

where TH = (N)(H) denotes total hours, F denotes effort and L = F + TH
is labor input. To save notation the intercept termwas onitted from al
equations (but is present in all regressions).

Equation (10) is a Cobb-Dougl as production function. (It is |inear
because the detrended variables are in log forns). The error terme
ari ses because of an i.i.d supply shock (it is equal to In(g fromthe
t heory section).

Equation (11) defines total hours (TH) as the sum of enpl oynent
and average hours per enployee. Equation (12) defines |abor supply as
the sum of total hours and effort. Equations (13) - (14) specify tota
hours and effort as a function of |ag variables and the productivity
shock. Equation (15) specifies inventories as a function of |ag
vari abl es the supply shock € and the demand shock v. Both € and v are

i.i.d. Substituting (13) and (14) in (10) leads to:

(16) Yt =

a(Br + yD) Ye-1 + a(B2 + y2) TH -1 - a(B3 + y3)lt-1 + (aya+ apag+ 1)¢t.

Equations (13), (15) and (16) is a VAR system W expect:

(17) Br =vyL =01 =B2 =y =8 =0,
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because the theory says that the beginning of period inventories is a

sufficient statistic for all lag variables.?2 W al so expect:

(18) B3, y3, 03 > 0,

because of the equilibriumrelationship stated in the daim

Data: | use NIPA data from 1959:1 to 1997: 4.3 These data have three
concepts of outputs: CGoods, Durable Goods and Non-Durabl e Goods.
(CGDP = Services + Goods; Goods = Durables + Non-Durables). In 1997:4 the
goods produci ng sector was about 40% of GDP and was equal |y divided
bet ween durabl es (20% and non-durables (20%.

The nmean of the cyclical (detrended) variables is close to zero.
The standard deviation of the cyclical variables in the goods sector are
0.026 for output, 0.011 for sales, 0.014 for inventories and 0.035 for
total hours. Qutput and the stock of inventories for the goods producing

sector and their HP trends are graphed in Figures 2 and 3.

2 The NIPA reports the end of period inventories. Therefore the
begi nning of period inventories is equal to lag inventories in the
Nl PA dat a.

3 The output and inventories data are fromthe bureau of econonic
analysis, in the "selected NIPA tables". Inventories are in Table
5.13. Qutput data are in Table 1.04 (real output) and Table 7.17
(quantity indexes). The data is on the internet at:

http://ww. stat-usa. gov/ or http://ww. bea. doc. gov/.

The data on hours is fromthe Bureau of |abor statistics. Series ID are:
EES00510040 for goods, EES31000040 for durabl e goods and EES32000040
for nondurabl e goods. All series are seasonally adjusted. The data for

total hours is in: http://stats. bls.gov/blshone. htm
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Figure 2: Qutput in the goods sector and its HP trend
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Figure 3: Inventories in the goods sector and their HP trend

The correlation matrix for the detrended (cyclical) variables is
in Table 3. The correlation between |ag inventories and output (levels
of detrended variables) is positive for the durable sector (0.2) and
negative for the non-durable sector (-0.1). The correlation for the
goods sector as a whole is positive (0.2). The correl ati on between hours
and lag inventories are all positive and sonewhat higher: 0.4 for the

goods and durabl e sectors and 0.1 for the non-durable sector. These
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correlations are not consistent with the prediction of a negative

rel ati onshi p between output and inventories and hours and inventories.

Table 1": The correlation matrix for the detrended (In) variabl es.

G ., TH D 1.4 TH ND I.q4 TH
G 1

1.1 0.2 1

TH 0.9 0.39 1

D 0.94 0.19 0.89 1

.4 029 0.9 039 0.2 1

TH 0.91 0.39 0.98 092 0.4 1

ND 0.64 0.17 0.47 0.35 0.26 0.43 1

.4 -0.05 0.59 0.16 0 0.19 0.14 -0.1 1

TH 0.82 0.1 0.89 0.8 0.07 0.85 0.46 0.1 1

*

Al variables were | ogged before the HP filter was applied. W have
three concepts of outputs: goods (G, durable goods (D) and non-

dur abl e goods (ND). For each output concept we have the begi nning of
peri od stock of inventories (1.1) and hours (TH). The correl ations

bet ween out put and lag inventories are in large font.

The vector auto regression regressions are in Table 2. The sign
of the coefficients of lag inventories are as predicted by (18) and the

hypothesis B3 = y3 = & = 0 can be strongly rejected (t statistics in

par ent heses) .
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Table 2": VAR using H-P detrended

log variables

Y1 TH.1 1.1 Adj.R?
Goods measures
dependent var: Y 0.59 0.33 -0.69 0.72
(6.0) 4.2) (-6.8)

dependent var: TH 0.22 0.92 -0.70 0.84
(2.2 (11.2) (-6.6)

dependent var: | 0.09 0.09 0.68 0.90
(2.6) (3.3) (20.0)

Durables measures

dependent var: Y 0.49 0.61 -0.90 0.68
4.2) 4.2 (-6.8)

dependent var: TH 0.14 0.96 -0.64 0.85
(2.9 (10.5) (-7.7)

dependent var: | 0.05 0.15 0.65 0.90
(1.6) (3.9 (18.8)

Non-dur. measures

dependent var: Y 0.37 0.21 -0.38 0.33
(5.0) (4.2 (-4.3)

dependent var: TH 0.03 0.84 -0.16 0.69
(0.4 (16.6) (-1.8)

dependent var: | 0.06 0.05 0.81 0.73
1.7 (2.0) (18.9)

* t statistics in parentheses.
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The sufficient statistic hypothesis (17) can be rejected. This
suggests the possibility that sonething |ike adjustment costs is mssing
in the nodel. | elaborate on this point later

We can exami ne the joint hypothesis about effort:

Vi = Y2 =0 and y3 >0 in (14) by running Two Stage Least Squares
regression of output on total hours and lag inventories, using |ag
vari abl es as instruments. The results in Table 3 are consistent with the
prediction of the theory. Using the regression with total hours only, we
get: - yga = -0.27. Using the estimate a = 0.69, this inplies:
y3 = 0.39. The introduction of |lag output as an explanatory variabl e
i ncreases the estimated coefficient to: y3 = 1.22.

One possible explanation is that |ag output controls for capital
Specifically, consider the follow ng scenario. At time t-1 the firm
experiences a large supply shock (&-1). As a result it installs new
machi nes and i ncreases output. Not all the additional output is sold and
therefore the end of period inventories tend to go up. Assume that in
the next period supply conditions are back to nornal and therefore the
firmstarts the period with above normal |evel of machines and
i nventories. Because inventories are high it wants to reduce the nunber
of machi nes but because of adjustnent costs it does not reduce it back
to nornmal. This may lead to a positive correl ation between output and
t he begi nning of period inventories when we do not control for capital
It follows that when capital is not controlled for inventories tend to
pi ck up sonme of the positive credit that the increase in capital should

have gotten. This argunment requires adjustnment cost for capital
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Table 3": The effect of beginning of period inventories on labor
productivity (effort); Dependent variable = Y; 2SLS using H-P
detrended log variables

Y1 I1 TH Adj.R?

Goods measures -0.27 0.69 0.83
(-4.1) (23.3)

0.51 -0.44 0.36 0.83
(5.6) (-6.2) (5.4

Durables measures -0.31 1.04 0.87
(-4.4) (26.3)

0.40 -0.49 0.64 0.84
(4.1 (-5.6) (5.9

Non-dur. measures -0.25 0.38 0.23
(-2.7) (6.5)

0.37 -0.34 0.26 0.35
4.9 (-3.9) 4.2

*

t statistics in parentheses.

Finally, the theory says that not only total hours will go down
with inventories but also enploynent (nunber of enployees) and hours per
enpl oyee. To test these predictions | ran enpl oynent (hours per
enpl oyee) on |lag enploynent (lag hours) |ag output and |lag (begi nning of
period) inventories. The results in Tables 4 and 5 are consistent with

t hese predictions.
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Figure 4. Hours per enployee in the goods sector and their HP trend

Table 4": Dependent variable = number of employees (N); using
H-P detrended log variables

Y1 I.1 N.1 Adj.R?
Goods measures 0.25 -0.43 0.88 0.89
(4.9 (-5.5) (12.7)
Durables measures 0.15 -0.41 0.95 0.89
(4.6) (-5.9) (12.6)
Non-dur. measures 0.09 -0.09 0.86 0.78
(2.2 (-1.9) (19.7)

*

t statistics in parentheses.
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*

Table 5°: Dependent variable = hours per employee (H); using H-P
detrended log variables

Y-1 -1 H.1 Adj.R2
Goods measures 0.04 -0.26 0.82 0.72
(0.9 (-5.4) (10.9)
Durables measures 0.06 -0.27 0.78 0.79
(1.6) (-6.8) (8.8)
Non-dur. measures -0.05 -0.07 0.79 0.58
(-12) (-1.9) (14.1)

*

t statistics in parentheses.

5. CONCLUSI ONS

The negative relationship between the begi nning of period
i nventories and output is an inportant prediction of the UST nodel. The
raw correl ati on between these variables is positive (and snmall) when
using H P detrended vari abl es.

But when lag variables are held constant, the effect of
i nventories on output is negative and highly significant. In this case,
i nventories have a negative effect on all three conponents of | abor
supply: enploynent, hours per enployee and effort. The follow ng
estimates were obtained for the goods sector, when controlling for |ag
total hours and lag output. A 1% increase in the beginning of period
inventories leads to 0.7% reduction in total hours (Table 2). This
reducti on can be deconposed into: 0.4%reduction in the nunber of

enpl oyees (Table 4) and 0.3% reduction in hours per enployee (Table 5).
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The reduction in effort which is associated with a 1% i ncrease in
inventories is 1.2% (Table 3).

Thus controlling for lag variables drastically changes the
concl usi on about the effects of the beginning of period inventories. One
possi bl e expl anation requires adjustnent costs for capital (machines).
To illustrate, consider the followi ng scenario. At t-1 the firm
experiences a positive supply shock (large &-.1). It increases hours,
capital and output. Since an increase in output |eads on average to an
increase in the end of period inventories, I{.1 is large on average.
Assunme that at tinme t supply conditions are back to nornal. Because the
begi nni ng of period inventories are above normal the firmwants to
reduce capital but because of adjustnent costs it does not elininate al
t he additional machines installed in the previous period. As a result
the firmends up with above normal capital and this increases the
mar gi nal product of labor. It therefore does not reduce |abor input as
much as it would if capital was adjusted back to nornal. This explains
why controlling for hours and capital brings out the firmdesire to
reduce output. Another possible explanation is that supply shocks are
serially correl ated.

Formal Iy, we can think of the paper as testing two hypotheses: (a)
inventories are a sufficient statistic for all lag variables and (b) an
increase in inventories reduces enploynent, hours per enployee and
effort. The first hypothesis can be strongly rejected. But this
rejection is constructive and suggests the incorporation of adjustnent

costs into the nodel or serially correlated supply shocks.



22

REFERENCES

Bental, Benjanin and Benjanin Eden "Inventories in a Conpetitive
Envi ronment” The Journal of Political Econony, October 1993,
Vol . 101, No.5, 863-886.
"Money and Inventories in an Econony with Uncertain and Sequenti al
Trade", Journal of Mnetary Economics, 37 (1996) 445-459.

Blinder, A S., "Retail inventory behavior and business fluctuations"

Br ooki ng papers on Econonmic Activity 2 (1981) 443-505.

and Stanley Fischer. Inventories, Rational Expectations, and
t he Busi ness Cycle" Journal of Monetary Economics, 8 (1981) 277-
304.

Butters, G "EquilibriumDistribution of Sales and Advertising Prices"
Revi ew of Economi c Studies 44:467-491 (1977).

Christiano Lawence J. "Wy does inventory investnent fluctuate so
much?" Journal of Mnetary Econonics, 21 (1988) 247-280.

Cool ey Thomas, F. and Prescott Edward C. "Econonic Growth and Busi ness

Cycles" in Frontiers of Business Cycle Research, Princeton

Princeton University Press, 1995.

Eden, Benjanin. "The Adjustnent of Prices to Monetary Shocks Wien Trade
is Uncertain and Sequential" Journal of Political Econony, Vol.
102, No.3, 493-509, June 1994.
"Margi nal Cost Pricing Wien Spot Markets are Conpl ete" Journa
of Political Econony, Dec. 1990. Vol. 98, No.6, 1293-1306.

"I nventories and the business cycle: The inplications of a UST

nodel " m meo, March 1999, at http://econ. haifa.ac.il/~b. eden/.
Hodrick, R J. and Edward C. Prescott "Postwar U S. Business Cycles: An
Enpirical Investigation" Journal of Mney Credit and Banki ng,
Vol .29, No.1 (Feb.1997), 1-16.
Kydl and, F.E. and Prescott E.C. "Tine to Build and Aggregate
Fl uct uati ons" Econonetrica; 50(6), Novermber 1982, pages 1345-70.
Lucas, Robert. E., Jr. and M chael Wodford "Real Effects of Monetary

Shocks In an Econonmy Wth Sequential Purchases" Prelimnary
draft, The University of Chicago, April 1994.



23

Prescott, Edward. C., "Efficiency of the Natural Rate" Journal of
Political Econony, 83 (Dec. 1975): 1229-1236.

Val erie A Raney and Kenneth D. West "lnventories" NBER working paper
#6315, Dec. 1997.

Wl Ilianson, Stephen D. "Sequential Markets and the Suboptinality of the

Friednan rul e" Journal of Mnetary Econonics; 37(3), June 1996.

Wbodf ord, M chael "Loan Conmmitnents and Optinal Monetary Policy" Journa
of Monetary Economics; 37(3), June 1996, 573-605.




