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CURRENT ACCOUNT AND EXCHANGE RATE DYNAMICS IN 45 

PRESENCE OF RISK AND ECONOMIC SHOCKS 46 

 47 

 48 
Abstract 49 

 50 
The paper is using a two period model of consumption and current account balance and tries to 51 
determine the dynamics of the exchange rates by taking into consideration the increases in oil 52 
prices, national debts, budget and trade deficits, the global uncertainty, and the enormous 53 
liquidity, due to the recent financial crisis and recession. Specifically, in this paper we have used 54 
the insights of an intertemporal model of consumption to analyze the recent behavior of the 55 
current account balance in the U.S. We have examined the roles of risk, price of gold, price of 56 
oil, TED spread, as well as interest rate, GDP and government spending. We have also analyzed 57 
the behavior of spot rate.The problems can be minimized by making countries self-sufficient and 58 
the global economy less risky (more controlled). 59 

 60 
 61 

I. Introduction 62 
 63 

The recent oil shocks,1 the huge debts,2 the financial crisis,3 and the deep recession,4 created 64 
to the international financial system an enormous mistrust, a big disturbance to the real sector of 65 
the economy, and an uncertain future to the entire world. For an oil importing country a rise in 66 
the price of oil leads to currency depreciation (direct effect), which causes an increase in the 67 
value of imports and an improvement in exports. The high income of oil exporting countries is 68 
going to be spent on purchases of goods or assets from the country with the devaluated currency 69 
and its currency will appreciate (indirect effect). Thus, if the value of imported oil (capital 70 
outflow) is equal to the value of foreign investment (capital inflow) by the oil producers, the 71 
currency must stay unchanged. The elasticity of demand for importing oil is inelastic and the 72 
value of imports is large; but, the elasticity of demand for investment is relatively elastic, due to 73 
diversification and competition among financial assets issued by different countries, so the value 74 
of capital inflow will be less than outflow. In this case the currency of the oil importing country 75 
will depreciate.      76 
 77 

Recently there have been numerous studies of the determinants and behavior of current 78 
accountbalance for both the advanced developed countries and the developing countries. See for 79 
example, Obstfeld and Rogoff 1(996), Calderon, Chong, and  Loayza(2002), Edwards( 2002), 80 
Bernanke (2005), Blanchard, Giavazzi, and Sa(2005), Blanchard(2007), Chinn and Ito(2008) 81 
among many others. Given increased globalization over the past twenty years it is not surprising 82 

                                                 
1 It reached $143.67 per barrel on June 30, 2008. Now, the oil price is $96.16 (Bloomberg.com, September 7, 2012).. 
2 The U.S. national debt was $16.028 trillion on September7, 2012. 
3 The DJIA from 14,164.53 (October 9, 2007) fell to 6,547.05 (March 9, 2009); an enormous decline by -7,617.48 
points or  -53.78%. Now (9/6/2012), it is 13,292.00 (The Wall Street Journal, September 7, 2012). 
4 The real GDP fell drastically in 2008:Q4 ( %78.6−=Yg ) and the unemployment rate became a double digit in 

October 2009 ( %1.10=u ).Lately, the  %2.2=Yg  for 2012 (and for the 4th quarter of 2012, it was -0.14%) and the 

unemployment rate was %9.7=u  (January 2013). 
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that there is tremendous interest in studying current account balance. The behaviors of current 83 
account balance for most countries have also been sufficiently varied to warrant such renewed 84 
interest in current account balance, after the latest debt crises and the enormous unemployment. 85 
 86 

Consider for example the current account balance for the United States. Figure 1 shows the 87 
behavior of the U.S. current account balance since 1980. Starting from a zero current account 88 
 89 

Figure 1 90 
 91 

92 
Source: Federal Reserve Bank of St. Louis: Federal Reserve Economic Data (FRED) 93 
 94 
deficit in 1980 within about twenty five years the current account deficit increased to $800 95 
billion. Over the last thirty years the current account deficit in the U.S. increased marginally 96 
during the recessions of 1982-83 and 2001.There was significant improvement in the current 97 
account balance during the recession of 1991-92 and in the first half of the recession of 2008-98 
2009, while the second half of the 2008-2009 recession witnessed a worsening of the current 99 
account balance. The rise and fall of the current account deficit occurred over periods of  100 
increasing or stable oil prices, increasing uncertainty in global economic and political arena. 101 
Such diverse behavior of the current account balance is not limited to the United States. But, it 102 
implies that the behavior of the current account deficit in the United States and elsewhere cannot 103 
often be easily explained by traditional theoriesof the current account balance and that it needs to 104 
be constantly examined and reexamined. 105 
 106 
 107 
 108 
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The purpose of this paper is to analyze the determinants of the current account balance in the 109 
U.S. using a micro theory based intertemporal model of capital account balance and also to 110 
empirically examine the behavior of the spot dollar exchange rate. The structure of the paper is 111 
as follows. In section II, we develop the intertemporal model of consumption and capital account 112 
balance and provide a graphical analysis of the effects of various economic shocks on the current 113 
account balance. In section III we estimate the U.S. current account balance using the data for 114 
1999-2009. We also provide a related empirical estimation of the U.S. spot exchange rate using 115 
similar explanatory variables as used in the current account balance estimation. Concluding 116 
remarks are made in section IV. 117 
 118 
 119 

II. Consumption and Current Account Balance 120 
 121 
In this section we develop a two period model of consumption and current account balance 122 
following Sachs (1984). The economy consists of identical consumers who live for two periods.  123 
Their preferences are characterized by a quasi concave utility function U(C1 , C2)  where C1 and 124 
C2are the levels of consumption in periods 1 and 2.  The consumers maximize their utility 125 
subject to a lifetime resource constraint given by, 126 
 127 

   2
1

C
C R

1 r
+ =

+
        (1) 128 

where R = Lifetime Wealth of households + Firms’ Value + Value of oil, as follows, 129 

   R = W + V + ND       (2) 130 

Let us consider each component of the resource constraint  131 

  2 2 2
1 1 1

(w L t )
W (w L t )

1 r

−
= − +

+
      (3) 132 

where w1, w2, are the wage rates, L1 and L2 are the levels of labor supply, t1 and t2 are the taxes 133 
in periods 1 and 2, and r is the underlying interest rate. 134 
  135 

( )2 2 2 2 2
1 1 1 1 1

Y w L q N
V (Y I w L q N )

l r

− −
= − − − +

+
     (4)  136 

where Y1 and Y2 and real GDP,  I,  is real investments carried out by the firms, N1, N2 are the 137 
usage of oil and q1 and q2 are the world oil prices in periods 1 and 2.  Finally, 138 
 139 

  

D
DD 2 2

1 1

q N
N q N

1 r
= +

+
        (5) 140 

where N1
Dand  N2

D  are the levels of domestic oil production in periods 1 and 2.  141 
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Note that governments taxes and expenditures are governed by the familiar intertemporal 142 
budget constraint for the government 143 

 144 

  2 2
1 1

G T
G T

1 r 1 r
+ = +

+ +
        (6) 145 

Now, substituting (3) – (6) in (1) and collecting terms we get, 146 

D
D D 2 2 2 2 2

1 1 1 1 1 1

2
1

Y G q (N N )
W + V + N  = (Y G I q (N N ))

1 r

Z
Z

1 r

 − + −
− − + − +   + 

= +
+

                     (7) 147 

where  Z1 = Y1 – G1  -  I1 + q1
D

1 1(N N )−         (8) 148 

  Z2 = Y2 – G2 + q2
D

2 1(N N )−  149 

Thus, the optimization problem of the consumers is given by: 150 

 Maximize  U (C1, C2) 151 

 Subject to  2 2
1 1

C Z
C Z

1 r 1 r
+ = +

+ +
    (9) 152 

 153 

Now, (8) yields the fundamental characterization of the Current Account Balance (CAB). 154 

Note,   Z1 – C1   =   (Y1 – C1 – G1 – I1) + q1 (N1
D – N1)  155 

    =  Net exports of goods and services  156 

      + Net export from oil 157 

      = CAB1       (10)  158 

But, by virtue of (9), 159 

  (Z1 – C1)   =  2 2(Z C )

1 r

−
−

+
  160 

or                           CAB1   =  − CAB2        (11) 161 
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 162 

Because of (11), in our discussion we can simply focus on Current Account Balance in period 1.  163 
 164 
 165 
Shocks to the economy and Current Account Balance 166 

The closed form solutions for capital account balance and the related comparative static 167 
effects are somewhat messy. So we use graphical analysis instead to show how the capital 168 
account balance is affected by shocks and changes in economic variables. For our discussion we 169 
consider an oil importing country that has a current account deficit. Figure 2 shows a standard 170 
graph for intertemporal utility maximization, where the budget line is BL1. The endowment 171 
point and the equilibrium points are A1 and E1 respectively. Since C1 exceeds Z1, we can 172 
conclude that the country has a deficit in its current account balance.  173 

 174 
 175 

 176 
 177 

Using the above graph we can determine the effects on current account balance of various 178 
shocks to the economy, such as a reduction in GDP, increase in price of oil or increase in 179 
government spending. Consider figure 3. Initially, as in figure 2, the country has current account 180 
deficit. The initial budget line is BL1. The initial endowment point and equilibrium point are E1 181 
and E2 respectively. A reduction in current GDP, Y1 or an increase in price of oil q1, for an oil 182 
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importing country, lowers Z1 and shifts the intertemporal budget line from BL1 to the left to BL2. 183 
If the shock is temporary the endowment point shifts horizontally to A2. The new equilibrium is 184 
at E2. Current consumption falls but due to the consumption smoothing motive, it falls by a 185 
smaller amount than the decline in Z1. As a result, the current account deficit (in period 1) 186 
increases. 187 

 188 
 189 

 190 
 191 
 192 
 193 

Now, if the shock is permanent such as a permanent increase in oil price, since q2 also 194 
rises by the same amount, the budget line shifts further to BL3 with the endowment point shifting 195 
vertically down to A3. The new equilibrium is at E3. Compared to the temporary shock, the 196 
current account deficit improves. The net effect on current account balance is ambiguous.  197 
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 198 
Figure 4 is used to illustrate the effect of a temporary increase in Government spending G1. The 199 
increase in G1 is assumed to be paid for by a corresponding future spending cut –i.e., reduction in 200 
G2, so that the Government budget constraint (6) continues to hold. As a result, the budget line 201 
does not shift but the endowment point shifts up from A1 to A4. Consequently, the current 202 
account deficit increases. 203 
 204 

 205 
 206 
 207 
 208 
 209 

At this point, we should note that in this model a temporary slump is caused by an 210 
adverse shock such as an adverse productivity shock or an increase in price of oil. The temporary 211 
reduction in Y1 or Z1 causes current account deficit to increase. Conversely, temporary increase 212 
in Y1 or Z1 caused by a favorable productivity shock or a reduction in price of oil can reduce the 213 
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current account deficit. These results are different from the conventional macroeconomic 214 
prediction that a boom (slump) causes current account deficit to increase (decrease) by 215 
increasing (decreasing) demand for imports. However, the current model can also accommodate 216 
the conventional macroeconomic prediction. For example, if GDP increases due to the multiplier 217 
effects associated with the increases in G, there may be competing effects on the current account 218 
deficit and for such demand induced increase in income, current account deficit may actually 219 
increase. 220 
 221 

The above graphical framework can be used to demonstrate the effect of  interest rate on 222 
current account deficit. If the interest rate falls, the budget line becomes flatter but still passes 223 
through the same endowment point. The current consumption for a country that has a current 224 
account deficit, falls and as a result the current account deficit increases.  225 
 226 

We summarize the basic results of the model in Result 1, below. 227 
 228 

Result 1. Consider an oil importing country that has a current account deficit. The amount of the 229 
current account deficit increases if (i) there is a temporary slump that reduces GDP; (ii) there is a 230 
temporary increase in price of oil; in case of a permanent increase in price of oil, the effect on 231 
current account deficit is ambiguous, (iii) there is a temporary increase in Government  spending 232 
to be paid for by future spending cut and (iv) if interest rate falls. 233 
 234 
Current Account Balance under Uncertainty 235 

In this section we briefly discuss the effect of uncertainty on current account balance. The 236 
framework is very similar to the previous section. However we assume that the households 237 
maximize expected utility from consumption, where the utility function exhibits constant 238 
absolute risk aversion. The consumers are exposed to risk from various sources, such as the risk 239 
associated with future price of oil or political instability or the risk of a slump. We further 240 
assume that the risk is captured by a random variable λ, which enters the budget constraint (9) 241 
additively. Because of the structure of our model, the source of uncertainty does not affect the 242 
main result. 243 
 244 

The households’ optimization problem can be formulated as follows 245 

The households maximize  246 

U(C1) + βEU(C2)        (12) 247 

Subject to  2 2
1 1

C Z
C Z

1 r 1 r
+ = +

+ +
 + λ                                                                    (9`) 248 

where λ is the additive random variable that captures risk and β the utility discount factor. 249 

The following result summarizes the effect on current account balance of an increase in 250 
riskiness associated with λ. [For details see, Ghosh and Kallianiotis (2011)]. 251 
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 252 
Result 2:  An increase in the risk as captured by a mean preserving spread of lowers current 253 
consumption and thus improves the current account balance. 254 
 255 
 256 

III. Empirical Results 257 
 258 

In this section we estimate U.S. current account balance using the monthly data from 259 
1999:01 to 2011:12.The data source iseconomagic.com. We also run a related regression on the 260 
U.S. spot exchange rate by using data from 1999:01 to 2010:12. 261 
 262 
Current Account Balance Regression 263 
 264 

In this regression of current account balance (CAB) we first use the explanatory variables 265 
as suggested by the intertemporal model developed in section 2: GDP (Y), Government 266 
Expenditure (G), Price of oil (poil), and interest rate on ten-year U.S. government bond (i). All the 267 
variables are expressed as natural logs except interest rates. In addition we include two variables 268 
to capture risks: the TED spread (TED)as a measurement of credit risk and the price of gold 269 
(pgold) as an indicator of a general investment risk. The use of price of gold as an indicator of 270 
investment risk is perhaps unusual, but can be easily explained. During the time period used in 271 
the data set, price of gold almost consistently increased since investors preferred gold over other 272 
risky financial assets. Finally, we also consider the spot exchange rate (s) as a determinant of 273 
current account balance, a variable that was left out of our single good intertemporal model of 274 
section II. 275 
 276 

The regression equation is given by 277 
 278 

tttttgoldoiltt gyisppTEDca
tt

εββββββββ ++++++++= 76543210                (13)
 279 

 280 
The estimation results are presented in Table 1.As column 2 of Table 1 indicates both risk 281 
variables: TED andPgoldare significant and that they have a positive effect on the current account 282 
balance. These effects are consistent with the results of the analytical model. As noted in section 283 
2, an increase in price of oil has a negative effect on current account balance, but the effect is 284 
statistically insignificant. The spot exchange rate also has a negative but insignificant effect on 285 
the current account balance. As explained in the intertemporal model, increase in interest rate has 286 
a positive and statistically significant effect on current account balance. Besides our explanation 287 
of the impact of the increase in interest rate one can also make the traditional argument that by 288 
virtue of the interest rate parity, an increase in the interest rate is due to the expected depreciation 289 
of the dollar which improves the current account balance.  Finally, both GDP and Government 290 
spending have significant effects on current account balance. However, the negative effect of 291 
GDP and the positive effect spending are in contrast with the results of our basic model. They 292 
underscore the importance of the demand side effects of the macroeconomic shocks. 293 

 294 
 295 
 296 

 297 
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Table 1  298 
 U.S. Current Account BalanceRegression  [eq. (13)] 299 

------------------------------------------------------ 300 
Variables tca   tca  301 

------------------------------------------------------ 302 

0α   16.911*** 12.959*** 303 

(1.500)  (1.969) 304 

tTED     0.041***  0.016** 305 

(0.005)  (0.006) 306 

toilp   -0.013  -0.019 307 

(0.014)  (0.015) 308 

tGoldp   0.204***              0.119*** 309 

(0.017)  (0.022) 310 

ts   -0.020  -0.004 311 

(0.028)  (0.046) 312 

ti     0.018***  0.010* 313 

(0.005)  (0.006) 314 

ty   -2.383
*** -1.957*** 315 

(0.219)  (0.284) 316 

tg   0.513***  0.583
*** 317 

(0.096)  (0.119) 318 
)1(MA   -   0.980*** 319 

(0.088) 320 
)2(MA   -   0.750*** 321 

(0.108) 322 
)3(MA   -   0.365*** 323 

(0.085) 324 
 325 

2
R   0.876  0.951 326 
SSR   0.120  0.047 327 

WD −   0.456  1.786 328 
F   149.762  282.160 329 
N   156  156 330 
--------------------------------------------------------------------------------- 331 

Note: tca  = current account balance,TEDt= TED spread( RFLIBOR ii −= ),
toilp = price of oil,  

tgoldp  = 332 

price of gold, ts  = spot exchange rate, ti  = interest rate on ten year U.S. government bond,  ty  =  333 

GDP, tg  = Government spending, MA  = moving average process, 2
R  =R-squared, SSR  = sum of 334 

squared residuals, WD −  = Durbin-Watson statistic, F  = F-statistic, N  = number of observations, 335 
(*), (**), and (***) = significant at the 10%, 5%, and 1% level, standard errors in parentheses.All 336 
variables except TED spread and interest rate are in natural log. 337 
 338 
Data Source: Economagic.com.Data from 1999:01 to 2011:12. 339 
 340 
 341 
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However, the regression has a low D-W statistic of 0.456suggesting that the error term is 342 
serially correlated. We now re-estimate equation 13 with the same explanatory variables but 343 
adding three MA processes: MA (1), MA (2), and MA (3). As the values of column 2 indicate 344 
none of the qualitative results of the previous regression changes but the D-W statistic improves 345 
to 1.786.  346 
 347 
The Spot Exchange Rate 348 
 349 

We finally run a related regression of spot dollar exchange rate (price of dollarin terms 350 
ofeuro), st. We use similar explanatory variables as in equation (13) with the exception of the 351 
risk variables, TED and pgold and GDP and Government spending. We however include a 352 
national debt variable (in natural log), nd. We also include two dummy variables to capture the 353 
effects if Iraqi war and the European debt crisis: war dummy,  WD, with values of zero (0) before 354 
2003:03 and one (1) afterward, and European debt crisis dummy, EDCD, with values of zero (0) 355 
before 2009:10 and one (1) after. 356 
 357 

The regression equation is given by, 358 
 359 

 tttoilt EDCDWDcandps
t

εαααααα ++++++= 543210                                      (14)
 360 

 361 
 The initial regression results are reported in Table 2, column 1. But as in the case of the 362 
current account balance regression, the D-W statistic is low (0.265) suggesting that the error term 363 
is serially correlated. We now re-estimate equation 14 with the same explanatory variables, but 364 
adding two MA processes: MA (1) and MA (2).The new regression results are reported in 365 
column 2. The D-W statistic improves to 1.729.   366 
 367 

The results of column 2 in Table 2 show that, as expected, national debt and price of oil 368 
have statistically significant positive effects on the spot rate causing dollar to depreciate.The 369 
Iraqi war (WD) has a significant negative effect on the value of the U.S. dollar (spot rate was 370 
increasing). The European debt crisis (EDCD) has a significant negative effect on euro and 371 
consequently lowers the spot rate and causes the dollar to appreciate. Current account balance 372 
has a statistically insignificant effect. [The details of exchange rate dynamics are discussed in 373 
Ghosh and Kallianiotis (2011)]. 374 
 375 

IV. Concluding Remarks 376 
 377 

The objective of this analysis is to determine the exchange rate dynamics based on shocks 378 
on the economy and on current account, due to oil prices, debts, and risk, between the U.S. dollar 379 
and the euro. Lately, the U.S. dollar was losing value with respect the euro and other major 380 
currencies of the world and we want to see if this depreciation depends on economic shocks and 381 
economic fundamentals or it is just speculation from individuals and countries, which hold large 382 
amounts of foreign assets denominated in different currencies or due to the current global 383 
financial crisis, recessions, instability, and the risk that the U.S. might freeze the foreign funds 384 
invested in its assets. The preliminary conclusion from this ex post analysis is, here, that, 385 
international investors are investing in countries with higher return, lower risk, and safety. This 386 
increase in demand for these assets, increases the demand for currency in that country and its  387 
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Table 2 388 
U.S. Spot Exchange Rate Regression [eq. (14)] 389 

-------------------------------------------------------------------------------------- 390 
Variables ts   ts    391 

-------------------------------------------------------------------------------------- 392 

0α   0.897  -2.662*** 393 

  (0.566)  (0.612) 394 

toilp   0.111***  0.130*** 395 

  (0.020)  (0.021) 396 

tnd   -0.129**  0.252*** 397 

  (0.066)  (0.072) 398 

tca   0.686***  -0.116 399 

  (0.132)   (0.149) 400 
WD   0.264***  0.058** 401 
  (0.026)  (0.025) 402 
EDCD   -  -0.026* 403 
     (0.026) 404 

)1(MA   -  1.257*** 405 

    (0.076) 406 
)2(MA   -  1.048*** 407 

     (0.100) 408 
 409 

2
R   0.849  0.969 410 
SSR   0.614  0.126 411 

WD −   0.265  1.729 412 
F   190.552  513.154 413 
N   141  141 414 
------------------------------------------------------------------------------------- 415 
Note: ts = spot exchange rate, 

toilp = price of oil,  tnd  = lnnational debt, tca  =  current account balance, 416 

WD = war dummy, EDCD = European debt crisis dummy, MA  = moving average process, 2
R  =R-417 

squared, SSR  = sum of squared residuals, WD −  = Durbin-Watson statistic, F  = F-statistic, N  = 418 
number of observations, (*), (**), and (***) = significant at the 10%, 5%, and 1% level, standard 419 
errors in parentheses. All variables are in natural log. 420 
Source: Economagic.com. Data from 1999:01 to 2010:12. 421 
 422 
 423 
currency is appreciated,5 the oil prices, the high risk and the enormous debts are affecting 424 
negatively the currency. Before 2001, people were invested in the U.S. and Japan, so the U.S. 425 
dollar and the Japanese yen were appreciated. After 2001, they invested in Euro-zone and the 426 
U.K. and the dollar and yen lost their value. Of course, due to high risk (wars and creeping ones, 427 
political conflicts, and a unique financial crisis) and low returns, many speculators have invested 428 
in euros and other currencies, instead in dollars denominated assets. Since November 2009, we 429 

                                                 
5 Here, the causality goes from )($

236.3 ↑↓ →↑ Si AAA and ( 809.0, −=Siρ ). 
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have seen a change in this trend because of the Euro-zone debt problems. The current account is 430 
affected by risk and high debts, too.  431 

 432 
Lastly, in this paper we have used the insights of an intertemporal model of consumption 433 

to analyze the recent behavior of the current account balance in the U.S. We have examined the 434 
roles of risk, price of gold, price of oil, TED spread, as well as interest rate, GDP and 435 
government spending. We have also analyzed the behavior of spot rate. In future papers we plan 436 
to use this framework to run a cross-country analysis of current account balance where we plan 437 
to include both the OECD and the developing countries. 438 
 439 
 440 
 441 
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