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Abstract

We examine how much of the excess volatility of consumption puzzle in small open
economies (Aguiar and Gopinath (2007)) can be explained away by adding consumption of
durable goods. Once we account for that, consumption is not as volatile as income for both
developed and emerging market economies. However, the fact remains that consumption
is still more volatile (relative to income) in emerging markets than in developed ones. We
extend Aguiar and Gopinath’s model of a small open economy with shocks to trend and
cycle to include consumption of durable goods. Based on our simulations of a small open
economy model with consumption of durable goods , we question the role for shocks to

trend that have been previously documented in the literature.
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1 Introduction

The business cycle for emerging economies has distinctive features. The current account ex-
hibits strong counter-cyclicality and the sovereign interest rates are highly counter cyclical,
very volatile, and significantly higher than the word interest rate. In addition, consumption
volatility exceeds income volatility. For instance, Aguiar and Gopinath (2007) report that
consumption is 40% more volatile than income for emerging economies, while slightly less
volatility than income for developed economies. This fact is known as the excess volatility of
consumption puzzle.

One leading explanation for these regularities relies on shocks to income trend. Aguiar and
Gopinath (2007) find that a standard equilibrium model is consistent with the cyclical proper-
ties of emerging economies, once the income process incorporates shocks to trend in addition
to transitory fluctuations around the trend. The intuition comes from the permanent income
hypothesis: a change in the trend of income implies a stronger response of consumption than
a transitory fluctuation around the trend. They conclude that the business cycle in emerging
economies is principally driven by shocks to trend growth.

Limited access to international borrowing has also been used as an explanation for the puz-
zle. de Resende (2006) models a small open economy with endogenous borrowing limits, and
finds that consumption volatility increases substantially as savings can not be used to smooth
consumption when the borrowing limit binds. Similarly, Neumeyer and Perri (2005) explain
the excessive volatility of consumption with a financial friction in the form of a working cap-
ital borrowing requirement. In this case, a countercyclical borrowing premium amplifies the
variability of consumption.

In this paper, we decompose consumption into durable and non durable and show that the
puzzle is explained away in the sense that (nondurable) consumption is not more volatile than
income either in emerging or in developed economies. In particular, we found that the ratio of

standard deviation of consumption-to income is 0.9, for a sample of emerging economies, and



0.72, for a sample of developed economies.

Therefore, a driving force of business cycle in emerging economies should reproduce
strongly counter-cyclical interest rates and current account, but a the same time, a volatility
of consumption of non-durable smaller than the volatility of income. We find that, to some
extent, Aguiar and Gopinath (2007)’s driving force fails the test, since it delivers too little non-
durable consumption and durable spending volatility, and more importantly, fails to replicate
key business cycle correlations observed in the data. In their environment, the preponderant
role of shocks to trend may emerge from treating consumption in an aggregate fashion.

The ultimate goal of this paper is to explore possible sources of the observed patterns for
consumption volatility when considering durables and nondurables. Specifically, we seek a
candidate which is able to reproduce a high volatility of purchase of durable goods together
with volatility of consumption of non durable slightly smaller than the volatility of income and
a strongly countercyclical current account.

A first candidate are shocks to external interest rates. This is a natural driving force as
empirical findings indicate a strong relation between sovereign interest rates and output. Men-
doza (1991) finds that for early real business cycle models models for small open economies,
interest rates disturbances play a minor role in driving the business cycle. However, Neumeyer
and Perri (2005) find that if firms have to pay for factors before production takes place, interest
rates play a more significant role in shaping the business cycle. The intuition is that now, the
demand for labor is sensitive to interest rates. We depart from they environment in different as-
pects. First, unlike them, our focus is on volatility of consumption. Second,we move attention
to the consumer side, and in particular, to the present of durable goods, instead of imposing
frictions on the productive side . The reason for this is that purchases of durable goods act as a
way of saving, given that the consumption of durable can be postponed over time, the purchase
of durable should response strongly to the interest rate. In contrast, the purchase of non durable

should be smoothed, as much as possible, by the standard argument based on consumer prefer-



ences. A similar hypothesis has been tested, for instance, by Rosenzweig and Wolpin (1993),
according to which farmers in India use a capital good (bullocks) as the primary vehicle for
saving and dissaving.

In the next section we present some stylized facts about the business cycle in open economies,
with emphasis on consumption of nondurables and spending in durable goods. In Section 3 we
set up a dynamic equilibrium model where preferences are defined over nondurables, durables,
and leisure, and technological shocks are analogous to the ones found in Aguiar and Gopinath
(2007). Section 4 presents the solution method, calibration procedure and results, and Section

5 concludes.

2 Stylized Facts

When it comes to emerging market economies and small open developed economies, the fol-
lowing stylized facts about the business cycle are often cited in the literature (see Neumeyer

and Perri (2005) and Aguiar and Gopinath (2007)):

1. Real interest rates are countercyclical and leading in emerging markets and acyclical and

lagging;

2. Emerging market economies have higher volatilities of output and consumption when

compared to developed economies;

3. Consumption expenditure is more volatile than output in emerging markets while it is

not (quite) as volatile as output in developed economies;
4. Net exports are very volatile in emerging markets when compared to developed economies.
To these facts we add the following concerning spending in nondurables and durable goods:

e Consumption of nondurables is not more volatile than output in either small open economies

or emerging markets. We found that the ratio of standard deviation of consumption-to
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income is 0.9, for a sample of emerging economies, and 0.72, for a sample of developed

economies (see Table 2).
e Spending in durable goods is much more volatile than output in both sets of economies.

e Overall, consumption spending in both durables and nondurables is relatively more volatile

in emerging markets than in developed economies.

3 The model

The model is a two-sector neoclassical growth model as in Aguiar and Gopinath (2007). In this
small open economy, there are two types of goods: durables and nondurables. The nondurable
good is assumed to be a tradable good and the durable good is assumed to be nontradable. We
assume that markets are incomplete since individuals have only access to two assets: physical
capital and a risk-free bond. The economy is subject to two temporary sectoral aggregate TFP
shocks and one aggregate shock to trend. In particular, the Cobb-Douglas technology in each

sector i = { N, D} take the following form:

Viu = e Kei (e L) =, M

where K;; and L;; denote capital and labor inputs, o; € (0, 1) represents the capital’s share
of output, g; is the common shock to trend, and z;; is the temporary stochastic productivity

process in sector ¢. It is assumed that each shock follows an AR(1) process

21t = P121,4-1 T €Dt
Zot = P2224-1+ €Dy,

g = (1 —rhoy)In g + €qy



where {ex ¢, €p+} is an i.i.d. bivariate random variable N (0, X7) and eg; is i.i.d N(0, 03).
We assume that capital and labor can be freely allocated between these two sectors. Thus,

each period,

Ky = Kn:++ Kpy, ()

Ly = Lyt+ Lpy.. 3)

We plan on relaxing this assumption in a future version of this paper by introducing a friction
in the movement of inputs across sectors such as some sort of adjustment cost or sector-specific
inputs.

The representative agent’s expected lifetime utility is

Ey Y B'U(Cy,1 - Ly), )

t=0

where C; = C'(Ny, D;) is a total consumption bundle which depends on both the current con-
sumption of nondurable goods /V; and the stock of durable goods D;.

We assume a constant elasticity of substitution beteween durables and nondurables, con-
stant relative risk aversion, and a Cobb-Douglas specification for the aggregate consumption
bundle and leisure The period utility function takes the form

(Cfr'"" —1

l—0

U(Cy, Ly) = , where 5)

Co= (uN;"+(1—p)'Dy) 7, (©)

and ﬁ is the elasticity of substitution between durables and nondurables, p is the share of
nondurables in total expenditure, 6 is the intertemporal elasticity of substitution in labor supply

and ~ is the coefficient of relative risk aversion. The planner’s problem is to maximize (4)



subject to (1)-(3) and the resource constraint

Ni+piDiy1 + Kin + @ Biyr = Yne +01Ype + pe(1 — 04) Dy o
+(1 = 0p) Ky — (K1, Ky) — V(Dyyq, Dy) + By,

where the assumption of a second hand market for durable goods is implicit. In (7), p; is the rel-
ative price of durables, J;, and ¢, are depreciation rates, B; denotes holdings of one-period risk-
free bonds, and ¢ is the bond price issued in period ¢. Moreover, ¥ (D; 1, D;) and ®( K1, K})
represent quadratic adjustment cost for capital and durables, respectively. Bernanke (1985)
shows that “the presence of adjustment costs of changing durables stocks may substantially
affect the time series properties of both components [i.e., durables and nondurables| of expen-
diture under the PIH [permanent income hypothesis]”.

The price of debt depends on the level of outstanding debt B, as in Schmitt-Grohé and
Uribe (2003) which takes care of nonstationarity of net foreign assets. To reflect an increased
borrowing premium during recessions (possibly the consequence of higher perceived probabil-
ity of default as in Eaton and Gersovitz (1981)) we also allow ¢, to be dependent on the TFP

shocks. This way
1

r* 4+ p1(Bt) + p2(2ne, 2pt)

G = )

where p; and p» are increasing functions. A distinctive feature of emerging economies when
compared to industrialized small open economies is that p, is much steeper for the former
than for the latter. The borrowing premium described by (8) can be seen as reduced form
of several underlying mechanisms which generate a strongly countercyclical real interest rate
(see Neumeyer and Perri (2005) for instance). For the moment and to allow comparability with

Aguiar and Gopinath (2007), we set p2(.) = 0.



Investment in capital goods and the expenditure in consumption durables are given by

X = Kpar — (1= 650) K, and )

Xpt = D1 — (1= 6p) Dy, (10)

respectively. Finally, since the durable good is assumed to be nontradable!, we have the fol-

lowing resource constraint:

Xpt =Y. (1)

3.1 Pareto optimal allocation

From the planner’s problem we obtain the following optimality conditions:

Uc,Cn.pr = BE {Uc,., [Cp,yy + CrppuPrn (1= 84)] } (12)

Ue,Ch, {1 - a(?:ﬂ = BE, {UCMCNHI {me +1—0, — 22:11] } . (13)
Uc,Cn, {Qt + 323:1&“} = BB {Uc,,Cn,y. } » (14)
Uo,Cn, Fir, = UL, (15)

Fir, = pibok,, (16)

Fir, = piFor,, (17

where Cp, and Cy, are the derivatives of the consumption aggregator with respect to durables
and nondurables. The first three equations correspond to intertemporal trade-offs between
current nondurable consumption and the accumulation of durable goods, capital and debt. The
last three expressions represent static optimality conditions: consumption-leisure, and capital

and labor allocation between sectors.

!'The assumption that durable goods are not traded across countries is needed to avoid an overdetermination
arising from the small country assumption for the bond market and factor price equalization across sectors.



4 Calibration and Results

The model presented in the previous section is solved using a standard first order log-linearization
procedure as described in the technical appendix to Aguiar and Gopinath (2007). The solution
consists of policy functions for the control variables (consumption of nondurables, spending in
durables, output of nondurables and durables, capital and labor for durables and nondurables,
and the relative price of durables) and laws of motion for the endogenous states (capital stock,
durables stock, and bond holdings) as a function of the states and forcing variables (shocks to
durables and nondurables and shock to trend). For this effect, we used Harald Uhlig’s toolkit
for Matlab. In Appendix A we present more details on how this was done.

After solving for the policy functions and laws of motions of the state variables we calibrate
the model to match some empirical moments of output and consumption for Mexico. The
calibration closely follows that of Aguiar and Gopinath, with a few changes to accommodate
for durable goods. Specifically, the share of labor is set to 0.48 nondurables and 0.68 for
durables, as used in Baxter (1996). The utility share of nondurables (y) is set to match the
share of consumption of nondurable goods in total consumption for Mexico, which amounts to
91.8%. The elasticity of substitution (ﬁ) is set to 0.86, following Gomes et al. (2008). The
calibration parameters are summarized in Table 3.

The results for the simulation are summarized in Table 4. The results show some mixed
evidence as to how well this expanded version of Aguiar and Gopinath’s model to include
spending in durable goods matches the data. In column (1) of table 4 we present the simu-
lated moments for output, consumption, nondurable consumption, spending in durables, net
exports, labor supply, and investment when we solve for the variances of the temporary sec-
toral shocks (o, and o4, assumed to be equal) and the shock to trend (o,). The solution is
obtained by matching the standard deviations of output and aggregate consumption. The re-
sults show a relative volatility of nondurable consumption somewhat smaller and a relative

volatility of durables expenditure substantially smaller than the one found in the data (see Ta-



ble 1). The simulated correlations of output with total consumption and investment are also
somewhat smaller than what is found in the data (see Table 2 in Aguiar and Gopinath (2007)).
More worryingly, the simulation delivers a countercyclical spending in durables (whereas ev-
idence points to strong cyclicality), cyclical net exports (contrary to data) and the wrong type
of persistence for output. Finally, the estimates for the standard deviation of the shocks show
that almost all of the volatility has to come from shocks to trend.

In column (2) of the table we present the simulated moments that result from solving for
the standard deviations of shocks (without imposing equality restrictions) in order to match
the volatilities of output, consumption of nondurables, and spending in durable goods. The

simulated correlations present the same pattern as for the previous exercise.

5 Conclusions

This paper presents a preliminary examination of the robustness of Aguiar and Gopinath (2007)’s
findings on consumption volatility by considering nondurables and durables. One immediate
extension to this work is to include cyclical borrowing constraints as in Neumeyer and Perri
(2005). In future versions of this paper we plan on exploring the importance of external shocks
in explaining the properties of business cycle of emerging markets. An alternative driving force
to be considered under the presence of durable goods, are shocks to the term of trade. Many
emerging economies are fundamentally producers of commodities and the prices of many com-
modities, by their nature, are subject to regime switching. Consider for example an increase
in the variance of the term of trade. As external income becomes more volatile, default in-
centive reduces and, as a consequences, foreign debt conditions endogenously improve. On
the one hand, this allows for smoother consumption of nondurables, but on the other hand,
the purchase of durables may react as households want to take advance of better borrowing
conditions. As a consequence, this type of shocks may imply a high volatility in the purchase

of durable goods and a relatively small volatility of consumption of non-durable with respect
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to income volatility.
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A Appendix

In this appendix we describe the model setup, first order conditions and resource constraints, as
well as the non-stochastic steady state relations and the resulting log-liearized equations used

to approximate the solutions for the policy functions and laws of motion.

A.1 Problem
(C’yLlf'y)lfo'

V = max — + G EV(K', D', B, 7!, Z, G') (A-1)
subject to
/ ! / ¢ K’ 2 w D’ 2
N+PGD'+GK'+GQB = Yn—f—PYQ+(1—5k)K—§(G?—ug) K+(1—5d)PD—P§(G5—ug) D+B,

(A-2)
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where

C'= (MmN + (1—m)D") ", (A-3)
L<1, (A-4)
Ly >0, (A-5)
Lp >0, (A-6)
Ky >0, (A-7)
Kp >0, (A-8)
Q= (1+7"+ x(exp(B'— B)) — 1), (A-9)

Yy = ZyKy Y (GLy)*, (A-10)
Yp = ZpKp *?(GLp)*?, (A-11)
InG = (1-pe)lnpe+ pecnG + eg, (A-12)
InZy = pyInZy + ey, (A-13)
InZy, =pplnZp + ep. (A-14)

The forcing variables in this problem are the shocks to Zy, Zp, and GG. The endogenous states

are K, D, and B. The controls are N, Ly, Lp, Ky, and Kp.
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A.1.1 F.O.C.

Kl
UcChy (1 — (G - MG)) G =BG EVi, (A-15)
Dl
UcoCnP (1 — w(G3 — m)) G =BG I EV,, (A-16)
UcCOnQG = G EVy,, (A-17)
1— C
UCCNFNL:—UL©(1+ 7 >LN=1—LD,
v CnanYy
(A-18)
Yy D
Fyk = PFpg & (1 — aN)K— =P(l—ap)7—, (A-19)
N
Y, Y,
FNL:PFDL@O(N—N:PO{D—D. (A-20)
Ly Lp
A.1.2 Envelope Conditions
¢ G/K// 5 5
VK’ :UC’ON’ FNK’+]-_6K+§ ( K ) — Mg s (A-21)
G/D/l
Vi = Uer <CN, {P’(l —dp) + P’% {( il — Mg] } + CD,) , (A-22)
Vg = U Cyr, (A-23)
where
Up = 7C"Y(l—ff)—l(l _ L)(l—v)(l—a)’ (A-24)
Cy =mN=*1 (N + (1—m)D™*) * " and (A-25)
Cp = (1 —m)D* " (mN~# + (1 —m)D") " » " (A-26)
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A.1.3 Market Clearing and Resource Constraint Conditions

L=1Lyx+Lp, (A-27)
K=Kyx+ Kp, (A-28)
Yp =GD' — (1 —64)D. (A-29)

A.2 Steady State Relationships

The steady state variables are: Q, P,Ly,Lp, Ky, Kp, Yy, Yp, N,and D. Pis given and the

following relationships define the rest:

Q= Bug ", (A-30)
D " p1-0(1—14 N N A-31
—(m(—Q(—D))) : (A-31)
_ 1-L
Ly = c—, (A-32)
i T anOnTa
Yy Y,
1—ay)=Y = (1 —ap)P2 A-33
Yy _Yp
NP2 A-34
Ky _ (1_05N)Q7’ (A35)
Yy 1-(1-0x)Q
Ky = MG(?)l/QNENy (A-36)
N
) K _
Kp = pa(=2)"*" Lp, (A-37)
Yp

N =Yy+PYp+ (1 -6k — pe)K +P(1—6p—pe)D + (1 — Qua)B.
(A-38)
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A.3 Log-linearized Equations

We have to solve the equations below for /ACI,I%N, /%D, i ZN, ZD, cZ n, 4, Yn, and yp, given p, ¢,

ZN, Zp, k, d, d and definitions for ¢, ¢y, and ¢p.

1. FO.C. for K"
o - A L .
UcCy (1 — (ﬁ(G? - ,UG)) ~ UcCy <(7(1 - U) o 1)0 - (1 - 7)(1 o 0)1 _ Ll+
+en — duag — duc(k — /%))
(A-39)
o)1 arr A Y] ; !
i 5T, B { ((1 o + (1 - 5K>) (11— 0) = g+ (+(1 — o) — 1)
N
I/ ~ N YN ~1 7 2 (Al T W
~(L= =) ey ) + (L= aw) = (@ — ki) + oug (g + K = K) ¢
— N
where (1 — ocN)ﬁ +(1-0g)=Q "
Ky
(A-40)
2. FO.C. for D"
. - ) L .
UeCxP (1= 66 - he)) ~ UeCxP (1= 0) = Ve = (1= )1 - o) =i+
oy + P — Yuad — v(d — d))
(A-41)

16



G'D"
ﬁG'y(lfU)flEVD/ — BG'y(lfU)flEUC/ (CN’ {Pl<1 _ 5D) + P/% |:( > )2 _ HQG} } + CD/) ~

~ 1" BUGE (Cx {(P(1 = 6p) + Cp) (v(1 = 0)§ + (v(1 — o) — 1)&'—

L . _ . 5 A _
(1= -0)— Zl’ + é§v) + P(1 = 6p)p + Pyug (g +d" - d’)} + (JDé’D) ,

(A-42)

3. FO.C. for B’:

UcCnQ =~ UcCnQ ((7(1 —o)=1)é—(1—~)(1—o0) [+ én + g) . (A-43)

1—-L

BGYI=EY,, = GV EUL Oy &~

o I .
~ QUACKE ((1(1=0) = 13+ (1= 2) = D = (1 = (1L~ )=+ ¢ )
(A-44)
4. FO.C. for L:
-~ Yy . S
UchFNL = UC N(CYNE)MG ((’)/(1 — O’) — 1)6 — (1 — ")/)(1 — U)l +cn + C]) s

~ Uy~ =T (7(1 = o)+ (1 = 9)(1 = o) = 1)I).
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which simplifies to

1-— C - . . .
b LN((E—(EN—:&NJrlN)+LNZN+LDZD:0.

aN7Y ONYN

5. EO.C. for Kp:

@N—]%N:ﬁﬂLQD—]%D-

6. FO.C. for Lp:

@N—ZN:ﬁ+QD—ZD-

7. Budget Constraint:

Niv+ PugD(p+§+d) + peQBG + G+ V) + ueK(§+ &) =

A — A

Ynin + PYp(p+4p) + (1 — 6x)Kk + (1 — 6p)PD(p + d) + Bb.

8. Resource Constraint for Labor:

10. Definitions for Utility Function:

18
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(A-47)

(A-48)

(A-49)

(A-50)



C =~ Ce,
Cn =~ Cncy,

Cp ~ Cpcép,

where

(A-52)
mN~# (1—m)D~* 5
g ]_ — 2 B - 1 d
e = “‘)( N=+ 1 (1 —m)D» {mN“—I—(l—mDN ] )
(A-53)
11. Technology
gn ~ v + (1 — an)ky + an(g + Ly),and (A-54)
Ip ~ 2p+ (1 —ap)kp + ap(j+ Ip). (A-55)
12. Interest Rate Function:
G~ —xBQU. (A-56)
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B Tables

Table 1: Volatility of Output and Relative Volatility of Consumption.
Macroeconomic volatility measured by standard deviation (o) of GDP (y), total consumption
expenditure (c), consumption of nondurable goods (n), and expenditure in durable goods. All
data is quarterly except for Colombia, for which it is annual. All variables are in logs and
detrended using the HP filter.

Country Sample oy 0. & on T4 Z—Z

Emerging Market Economies

Chile 96:1-08:1 238 339 143 286 120 11.05 4.64
Colombia 65-06 1.64 134 081 1.10 0.67 520 3.17
Czech Republic  96:1-08:1 095 1.00 1.06 091 095 335 3.52
Israel 80:11-08:I 1.97 294 149 238 0.81 12.79 5.38
Mexico 93:1-07:1IV. 235 257 1.10 2.09 0.89 9.86 4.20
Taiwan 61:1-08:1 2.05 1.65 080 1.88 092 1.90 0.93
Turkey 87:1-07:1I 3.44 5.15 150 3.18 092 1585 4.61
Small Developed Economies
Canada 61:1-08:1I 1.33 1.18 0.88 0.81 0.60 4.38 3.27
Denmark 90:1-08:1I 120 144 120 1.05 0.87 7.25 6.03
Finland 90:1-08:1 1.68 1.41 0.84 1.00 059 8.16 4.85
Netherlands 87:11-08:1 1.02 1.07 0.70 0.88 0.58 3.50 2.30
New Zealand 87:11-08:1 140 156 1.12 1.12 083 3.83 274
Spain

Large Developed Economies

France 90:I-08:1I 092 0.82 0.89 056 0.61 443 4382
Italy 80:1-08:1 091 1.01 I1.11 0.78 0.86 398 4.38
Japan 94:1-08:1 1.02 0.77 0.75 0.59 058 448 4.37

United Kingdom 80:1-08:1 1.14 130 1.13 096 0.84 433 3.79
United States 60:1-08:II 149 1.12 0.80 0.81 054 448 3.01
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Table 2: Average Relative Volatility of Consumption.
All data is quarterly. Emerging Market economies exclude Taiwan and Colombia. All variables
are in logs and detrended using the HP filter.

Weighted Average of Ratio to o,

Variable Large Economies Small Economies Emerging Economies
Total Consumption 0.94 0.99 1.30
Non-durables 0.68 0.72 0.90
Durables 3.83 3.85 4.48

Table 3: Benchmark Parameter Values.
Benchmark parameters taken from Aguiar and Gopinath (2007), Baxter (1996), and Gomes
et al. (2008) or chosen to match Mexico’s national statistics.

Time preference rate 16} 0.98
Elasticity of substitution of labor supply 0 0.36
Elasticity of substitution between durables and nondurables ﬁ 0.86
Risk aversion o 2
Income share of labor in nondurables sector an 0.48
Income share of labor in durables sector ap 0.68
Depreciation rate of capital stock O 0.05
Depreciation rate of stock of durables op 0.05
Utility share of nondurables 7 0.92
Aggregate productivity’s long-run mean growth rate te  1.006
Autocorrelation of shock to trend PG 0.11
Autocorrelation of shock to nondurable goods PN 0.95
Autocorrelation of shock to durable goods oD 0.95
Capital adjustment cost ) 4.0
Durables adjustment cost P 4.0
Coefficient on interest rate premium x -0.001
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Table 4: Simulated moments and GMM parameter estimates.
Simulated moments for output (y), total consumption expenditure (C), consumption of non-
durables (n), investment in capital goods (inv), durable goods expenditure (xd), net exports
(nx), and labor supply (I). Results in column (1) were obtained by solving for o,, = 04 and o,
in order to match the empirical standard deviation of output and aggregate consumption. Re-
sults in column (2) were obtained by solving for ,,, o4 and o, in order to match the empirical
standard deviation of output, nondurables consumption, and expenditure in durable goods.

(1) (2)
Oy 2349 2349
OAy 1294  236.0
Z—i 1.31 1.45
o 0.70 1.00
Zina 393 452
‘2—7;4 1.95 4.17
"(;Lyl‘ 1.79 2.61
p(Y,y-1) 030  0.07
p(Ay,Ay_4) -054  -0.28
p(n,y) 0.67 0.10
pxd,y) -0.35  -0.56
p(inv,y) 024  -0.33
p(nz,y) 0.14 0.57
p(l,y) 0.15 0.58
p(C.y) 052 -0.15
on 0.0005 1,2940
04 0.0005 0.9265
o 2.3585 0.0002
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