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Rebecca Wilder Brown¤

October 10, 2004

Abstract

This paper investigates the role of wealth in the behavior of the current

account. To do so, I include direct preferences for status in a small open

economy real business cycle model. Status can take two forms: absolute status

or relative status. Absolute status is nonhuman wealth in levels and relative

status is the ratio of nonhuman wealth to the aggregate. The absolute status

model can match several of the business cycle moments when status plays a

large role. Also, total wealth and the current account have a positive relation

in the long run. Finally, unanticipated innovations to income and total wealth

produce current account surpluses.
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tegration test follows. I use the



total wealth innovations are di¤erent when status plays a large role. Following an

unanticipated shock to total wealth, the current account slowly returns to its steady

state. The shock is more temporary and matches the data well.

Section 5 outlines the relative status model. Consistent with Bakshi and Chen

(1996) and Fisher (1999, 2004, 2005), status is individual nonhuman wealth rela-

tive to the aggregate. This model fails to match the business cycle statistics. The

cointegrating relation produced by the model is similar to those produced in both

the baseline model and the absolute status model. It matches t.25 0  TD 0  Tc (a) Tj
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wealth, NHW , is

NHWt = At +Ddt ;

where A is domestic and foreign assets net of liabilities and Dd is domestic holdings

of government debt. Measuring nonhuman wealth is straightforward. Macklem con-

solidates assets and liabilities of di¤erent sectors in the economy to obtain the net

worth of private-sector wealth.

The trade balance is real exports minus real imports. The current account is

changes in the net foreign asset position. The real interest rate is the Canadian real

interest rate. I construct the real interest rate using the following measure:

(1 + rt) =
1 + icant
1 + ¼cant

;

where ican is the Canadian 3-month treasury bill rate and ¼can is the Canadian CPI

in‡ation rate.

The business cycle moments are the volatilities, the correlations, and the per-

sistences of several variables. In most cases, the statistics are computed using the

logarithm of each variable. For the trade balance and the current account, the statis-

tics are computed by dividing by output. The variables are Hodrick-Prescott …ltered

using a smoothing parameter equal to 1600.

Table 1 lists the business cycle moments. The volatilities are the ratios of the stan-

dard deviations for consumption, labor, investment, nonhuman wealth, total wealth,
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the trade balance over output, and the current account over output to the standard

deviation of output: ¾c=¾y = 0:61; ¾ l=¾y = 0:84; ¾x=¾y = 3:37; ¾nhw=¾y = 2:14;

¾tw=¾y = 1:85; ¾tb=¾y = 1:85; and ¾ca=¾y = 0:20: The correlations are the con-

temporaneous correlations of consumption, labor, investment, nonhuman wealth,

total wealth, the trade balance over output, and the current account over output

with output: ½ (c; y) = 0:60; ½ (l; y) = 0:86; ½ (x; y) = 0:88; ½ (nhw; y) = 0:59;

½ (tw; y) = 0:27; ½ (tb; y) = ¡0:10; and ½ (ca; y) = ¡0:23: The persistences are the

…rst autocorrelations of consumption, labor, output, investment, nonhuman wealth,

total wealth, the trade balance over output, and the current account over output:
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baseline model does not include status.

3.1 The Economic Environment

The planner chooses consumption, employment, investment, and bond holdings to

maximize the expected lifetime utility

maxE0

( 1X

t=0
¯tU (Cit; 1¡Nit)

)
; (4)

subject to

Cit + Iit + Bit+1 = Yit + (1 + rt)Bit; (5)

rt = qt ¡ 'Bt=Yt; (6)

Yit = K®it (¡tNit)
1¡® ; (7)

and

Kit+1 = (1 ¡ ±)Kit +
µKit
Iit

¶µ
Iit; (8)

where E is tis +

µ Ã
0.0210 /F4 12  5 6Tf
-0.158w±) ; (



Equa



technology shock, and equation 10 is the process of the transitory world interest rate

shock.

3.2 Optimality and Stationarity Conditions

Along the balanced growth path, variables except Ni and r grow at rate eZt =

¡t=¡t¡1. All stationary variables are represented as fXit, where fXit = Xit=¡t for

Xit = fCit; Iit; Yitg. The stationary transformations for the state variables, Bi and

Ki, are Bit+1=¡t and Kit+1=¡t. I focus on a symmetric equilibrium, where fXit = fXt,

fNit = fNt, eBit = eBt, and fKit = fKt: The planner’s problem yields the following

stat r g fatg fN t,T- 5 3= f = f=, i





too low a correlation with output. Consumption, output, and investment are not

persistent enough. The model predicts negative persistence for the current account

when it should be positive. The model correctly predicts the volatility and persistence

of the trade balance.

The baseline model produces too small a volatility for nonhuman wealth and total

wealth, too small a correlation for nonhuman wealth, and both nonhuman wealth and

total wealth have negative persistence. The model correctly predicts the correlation

for total wealth.

3.5 Results: Cointegration Analysis

I extract the long-run series to investigate the cointegrating relations in the unre-

stricted baseline VAR. I compare the results of the baseline model to those produced

by the data. The series for the current account, output, the real interest rate, and

investment are the nonstationary series extracted from the baseline model. To get

the total wealth series, I construct the human wealth variable as in the data, but

using the model. Nonhuman wealth is the asset holdings, which is foreign assets plus

capital. Total wealth is simply the sum of human wealth and nonhuman wealth.4

I compare the cointegration results produced by the baseline model to the coin-

tegration results produced by the data. Table 5 lists the results of the Johansen

Procedure. The trace test indicates that the model produces 3 cointegrating rela-

4The logari enelresosr s le





and permanent current account surplus.

Comparing to Figure 1, an income shock produces a current account surplus in

the model and in the data. The income shock produced by the model is temporary

and the current account returns to its steady state, but the data suggests that the

current account rises steadily to a higher steady state. A total wealth shock produces

a current account surplus in the model and in the data. The total wealth shock

produced by the model is permanent and the current account rises to a higher steady

state, but the data suggests that the shock is temporary and the current account falls

back to its original steady state.

4 Absolute Status

This section shows a model with direct preferences for absolute status. Status is

nonhuman wealth in levels.

4.1 The Eco



where S



18 is the Euler equation for the bond market. Equation 19 is the Euler equation for

capital. Marginal utility of status enters equations 18 and 19, and I expect status to

a¤ect holdings of foreign assets and the stock of capital.

4.3 Calibration and Numerical Method

The parameters ®, ±, r, q, and ' are set as in the baseline model. I set Ã = 2:003 to

ensure that hours worked forms 30 percent of the time endowment. The domestic rate

r, and world rate q, imply ¯ = 0:992. I set µ = 0:156 so that the standard deviation

of investment to output is 3:37. Additionally, the parameters for the elasticity of

substitution between consumption and status, ´, and the status share, °, must be

set. The relationship between consumption and status changes for di¤erent values

of ´ and °. There are three relevant values for the elasticity of substitution between

consumption and status: ´ = 1, ´ ! 0, and ´ ! 1. Preferences are Cobb-Douglas

when ´ = 1. Consumption and status approach perfect compliments as ´ ! 0.

Consumption and status approach perfect substitutes as ´ ! 1. As a benchmark,

the status1 model sets ´ = 0:9999 and e 3.Tj
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The statistics are as in the baseline model. The current account is too volatile, while

labor is not volatile enough. The trade balance has too low a correlation with output.

Consumption, output, and investment are not persistent enough. The model predicts

negative persistence for the current account when it should be positive. The status1

model correctly predicts the volatility and the persistence of the trade balance. The

volatility of nonhuman wealth and total wealth are lowered further, the correlation

for nonhuman wealth is too low, and both nonhuman wealth and total wealth are

negatively autocorrelated. The status1 model correctly predicts the correlation for

total wealth.

To further understand the model, I present the business cycle statistics for di¤erent

values of the status parameters. Table 6 lists the business cycle results from the

sensitivity analysis. The status2 model sets ´ = 0:9999 and ° = 0:75, so status has

a larger share. This further lowers the volatilities of nonhuman wealth and total

wealth. The status3 model sets ´ = 0:1 and ° = 0:95, so consumption and status

are compliments. The business cycle moments produced by this model are similar

to those from the status1 model. The status4 model sets ´ = 0:1 and ° = 0:75, so

consumption and status are compliments and status has a larger share. Again, the

business cycle moments are similar to those from the status1 model.

The status5 model sets ´ = 5 and ° = 0:95, so consumption and status are

strong substitutes.5 This model gives a large role to status in consumer preferences.

5 I do not present results for high ´ and low ° because steady state consumption falls to zero.
Agents choose to sacri…ce all consumption for wealth.
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The model closely matches the volatility of labor, matches the correlation of the

trade balance, closely matches the persistence of consumption, and closely matches

the persistence of the current account. The volatilities of nonhuman wealth and

total wealth are very low in the status5 model; status plays a large role in consumer

preferences and consumers are risk-averse in their wealth holdings. Adding two state

variables, B and K , to agent preferences does change the business cycle moments.
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con…dence intervals. The absolute status model does not have an advantage over the

baseline model in the cointegration analysis.

4.6 Results: Innovation Analysis

I perform innovation analysis on the unrestricted VAR in the absolute status model.
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produced by the status5 model match the data well. The income shock produces a

permanent response and the total wealth shock produces a temporary response.

5 Relative Status

This section shows a model with relative status. The model includes direct preferences

for relative nonhuman wealth.

5.1 The Economic Environment

The relative status model is similar to the absolute status model, but it includes

direct preferences for relative wealth. The planner’s problem is:

maxE0

( 1X

t=0
¯tU (Cit; Sit; 1 ¡Nit)

)
; (22)

subject to

Sit =
Bit +Kit
Bt +Kt

: (23)

The momentary utility function is:

U (Cit; Sit; 1¡Nit) = ln
"µ
°C

´¡1



I premultiply status by the level of technology.6 Equation 23 de…nes status. It is the

ratio of individual nonhuman wealth to the aggregate wealth index, B +K.

5.2 Optimality and Stationarity Conditions

Status is bounded and does not grow with technology, so eSit = Sit. The new station-

ary …rst-order conditions are:

1 = ¯Et
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(25)

where ¢µ =
(1¡±)+µ(eKt+1=(eIt+1eZt+1))µ¡1

(1¡µ)( eKt+1=(eIt+1eZt+1))µ
. The new term, 1=

³ eBt+1 + fKt+1
´
, in equations

24 and 25 should a¤ect the optimal decision paths for bond holdings and capital.

5.3 Calibration and Numerical Method

The parameters ®, ±, r, q, ¯, ', Ã, and µ are set as in the status1 model. The status6

model is the benchmark relative status model. I set ´ = 0:9999 and ° = 0:95, so

preferences are Cobb-Douglas and status has a small share.

6See Hercowitz and Sampson (1991).
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5.4 Res





steady state. Agents have motive to hold current account surpluses to increase their

status. Agents also face convex installation costs to investment, which gives them

motive to hold current account de…cits. The lower panel shows the response of the

current account to an unanticipated positive total wealth shock. The shock produces

a permanent current account surplus.

Comparing to …gure 1, the model produces current account nts th
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ments.

I extend the standard business cycle analysis and extract the long-run nonstation-

ary series from the models. I test for a cointegrating relation among the variables of a

multivariate VAR. The models with status produce a long-run cointegrating relation

similar to that in the data. It correctly matches the signs on income and total wealth.

The estimate on total wealth, however, falls outside the 90% con…dence interval from

the data. I perform innovation analysis on the current account. The absolute status

model closely matches the response of the current account to an unanticipated total

wealth innovation. The shock is more transitory when status plays a large role in

consumer preferences.
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Table 1. Business Cycle Moments
Canada Baseline Status1 Status6



Table 2. Test for One Unit Root
Variable ADF Lags (max p) ADF T-Value
CA 4 -2.3010319
Y t 3 -2.1717776
r 0 -0.00000017
TW t 7 -0.83929246
It 2 -2.8475471

Variables with a t include a trend term in the ADF test for a unit root. The

critical values for the 5% and 10% ADF tests with trend are -3.45 and -3.15; for the

ADF models without deterministic trend, the critical values are -2.89 and -2.58.

Table 3. Trace Test Statistics
Eigenvalues bλ

(0.2664, 0.1565, 0.0727, 0.0614)
Null hypothesis Trace Test Statistic 10% Critical Value
ce6 0* 67.703897 65.01
ce6 1 27.361739 43.96
ce6 2 13.067682 26.79
ce6 3 4.8870426 13.34
ce6 4 0.89519534 2.82

The critical values are taken from Harris, 1995. The null hypothesis tests the

number of cointegrating equation, ce.

Table 4. 90% Confidence Intervals
Variable Estimate Confidence Interval
CA -0.18 [1, 1]
Y -0.18 [−0.26,−0.11]
rw 687.47 [387.76, 987.200]
TW 0.000125 [0.0000076, 0.00017]
I -0.29 [−0.34,−0.0244]

This table gives the 90% confidence intervals for the coefficient estimates of equa-

tion 3.
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Table 5. Johansen Test
Null Trace Test Statistic Critical Value

Baseline Status1 Status5 Status6
ce6 0* 212.52 207.16 224.03 210.05 75.33
ce6 1* 96.35 98.84 96.59 95.21 53.35
ce6 2* 40.25 43.33 43.10 40.16 35.07
ce6 3 15.17 15.68 16.43 14.90 20.17
ce6 4 2.90 2.71 2.89 2.83 9.09
Eigenvalues bλ Baseline Model

(0.6499, 0.4234, 0.2203, 0.1151, 0.0283)

Eigenvalues bλ Status1 Model
(0.6521, 0.4203, 0.2403, 0.1212, 0.0265)

Eigenvalues bλ Status5 Model
(0.7064, 0.4104, 0.2334, 0.1266, 0.0283)

Eigenvalues bλ Status6 Model
(0.6760, 0.4173, 0.2218, 0.1132, 0.0277)

The critical values are taken from Harris, 1995. * indicates rejection of the null

at the 5% level. Status1 is the benchmark absolute status model. Status5 is the high

substitution absolute status model. Status6 is the benchmark relative status model.

The results are the mean values of 1000 simulation.
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Table 6. Sensitivity Analysis
Status2 Status3 Status4 Status5 Status7 Status8 Status9

Volatilities
σc/σy 0.25 0.56 0.56 0.13 0.48 0.60 0.75
σl/σy 0.53 0.33 0.33 0.67 0.37 0.44 0.19
σx/σy 3.73 3.73 3.73 3.73 3.37 3.37 3.37
σnhw/σy 0.71 0.88 0.89 0.61 0.84 0.80 1.01
σtw/σy 0.69 0.86 0.86 0.58 0.82 0.77 0.98
σtb/σy 0.53 0.52 0.52 0.63 0.50 0.52 0.54
σca/σy 0.68 0.62 0.62 0.53 0.62 0.95 0.64
Correlations
ρ (c, y) 0.98 0.98 0.98 0.17 0.99 0.97 0.98
ρ (l, y) 1.00 0.97 0.97 1.00 0.99 0.98 0.87
ρ (x, y) 0.93 0.95 0.95 0.90 0.95 0.95 0.97
ρ (nhw, y) 0.29 0.27 0.27 0.33 0.28 0.26 0.27
ρ (tw, y) 0.33 0.30 0.30 0.37 0.31 0.30 0.29
ρ (tb, y) -0.37 -0.63 -0.65 -0.09 -0.64 -0.55 -0.79
ρ (ca, y) 0.095 -0.06 -0.06 0.36 -0.05 -0.01 -0.16
Persistences
ρ (c0, c) 0.68 0.68 0.68 0.78 0.68 0.69 0.69
ρ (l0, l) 0.74 0.78 0.79 0.73 0.74 0.76












