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In Professor Tower’s model, the money supply in each country is adjusted endogenously 

to maintain full employment; labor in both countries is therefore exogenous.  For our project, in 

order to play with the American labor market, we decided to make American labor endogenous 

and the American money supply exogenous.  With no other changes, the model yields the 

following output: 

         

 
  K H KS LS E W Ws 

A 1 0.277806 0.35229 -0.00951 0.273729 -0.29592 -0.64821 0.295924 

B 2 0 0 0.3 0.7 0 0 0 

cpi 3 -0.21666 0.105687 -0.09285 0.172119 -0.38878 0.505536 0.388777 

PA 4 -0.30951 0.150981 -0.00408 0.117313 -0.12682 0.722194 0.126824 

PB 5 -4.2E-17 0 -0.3 0.3 -1 9.71E-17 1 

CPIs 6 -0.09285 0.045294 -0.21122 0.245194 0.261953 0.216658 0.738047 

PAs 7 -0.30951 0.150981 -0.00408 0.117313 0.873176 0.722194 0.126824 

PBs 8 -2.2E-17 1.11E-16 -0.3 0.3 2.78E-17 2.5E-17 1 

D 9 0.254026 0.729743 -0.0197 -0.18299 0.137016 -0.59273 -0.13702 

Xs 10 -0.05549 0.880725 0.27622 -0.36568 1.010191 0.129467 -1.01019 

Ds 11 0.02378 -0.37745 0.310191 1.156719 -0.43294 -0.05549 0.432939 

X 12 0.333291 -0.52843 0.014268 1.339406 -1.30611 -0.77768 1.306115 

realab 13 0.161173 0.775038 0.069074 -0.2378 0.398968 -0.37607 -0.39897 

absorb 14 -0.05549 0.880725 -0.02378 -0.06568 0.010191 0.129467 -0.01019 

realabs 15 0.116633 -0.42275 0.221414 1.211525 -0.69489 -0.27214 0.694892 

absorbs 16 0.02378 -0.37745 0.010191 1.456719 -0.43294 -0.05549 1.432939 

R 17 -1.03171 0.503271 -0.01359 0.391042 -0.42275 0.073981 0.422748 

Rs 18 0 0 -1 1 0 0 1 

L 19 -0.03171 0.503271 -0.01359 0.391042 -0.42275 -0.92602 0.422748 

r 20 -0.03171 -0.49673 -0.01359 0.391042 -0.42275 0.073981 0.422748 

Hs 21 0.051636 -0.39104 0.073558 1.683161 -0.51152 -0.12048 1.511525 

rs 22 -0.05164 0.391042 -0.07356 -0.68316 0.511525 0.120483 -0.51152 

REALINC 23 0.184952 0.397584 0.079265 0.218923 -0.03397 -0.43156 0.033971 

INC 24 -0.03171 0.503271 -0.01359 0.391042 -0.42275 0.073981 0.422748 

REALINCs 25 0.092854 -0.04529 0.211223 0.754806 -0.26195 -0.21666 0.261953 

INCs 26 0 -1.1E-16 -5.6E-17 1 1.11E-16 0 1 

T 27 2.377957 -37.7453 1.019124 45.67187 -43.2939 -5.54857 43.29391 
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One of our most immediately striking results is that American labor falls slightly when 

the American capital stock is increased (by 0.032% for a one percent change in capital) under a 

Cobb-Douglas production function.  We reason that this happens because of the substitutability 

of capital and labor.  The one-percent increase in American capital causes an increase in autos 

output by .278%, which causes the price of autos in America to decline by.310%.  Since we have 

left the American money wage exogenous, it does not adjust; therefore, when the price of autos 

falls, American labor becomes more expensive.  At the same time, the increase in the capital 

stock causes the nominal rental rate of American capital, which is determined endogenously, to 

fall 1.03%.  Labor being now more expensive and capital being cheaper, the economy hires less 

labor; the substitution effect is so pronounced that American labor actually falls when the 

American capital stock is increased. 

This result depends on the substitutability of capital and labor in our model, however.  

Therefore, we decided to change the elasticity of substitution in the production of autos 

(parameter sigma) to see how it affected our results.  When sigma is equal to one, as it was in the 

prior case, the production function is a Cobb-Douglas function.  When it is equal to zero, there is 

zero substitutability between inputs.  At the limit approaching infinity, the inputs become perfect 

substitutes.  In the following table, we compare the effects of a one percent increase in the 

American capital stock when sigma is zero, one, and 1,000,000. 
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 When sigma is zero, there is no substitutability between labor and capital.  Therefore, as 

we would expect, a one percent increase in the capital stock necessitates a one percent increase 

in labor.  The American price of autos falls, so labor is still becoming more expensive, but 

because labor and capital and perfect complements labor still has to increase by the full amount 

Sigma   0 1 1000000 

  
K K K 

A 1 1 0.277806 3.847E-07 

B 2 0 0 0 

cpi 3 -0.77989 -0.21666 -3E-07 

PA 4 -1.11413 -0.30951 -4.286E-07 

PB 5 1.67E-16 -4.2E-17 6.096E-18 

CPIs 6 -0.33424 -0.09285 -1.286E-07 

PAs 7 -1.11413 -0.30951 -4.286E-07 

PBs 8 5.55E-17 -2.2E-17 6.096E-18 

D 9 0.914402 0.254026 3.517E-07 

Xs 10 -0.19973 -0.05549 -7.683E-08 

Ds 11 0.085598 0.02378 3.293E-08 

X 12 1.199728 0.333291 4.615E-07 

realab 13 0.580163 0.161173 2.232E-07 

absorb 14 -0.19973 -0.05549 -7.683E-08 

realabs 15 0.419837 0.116633 1.615E-07 

absorbs 16 0.085598 0.02378 3.293E-08 

R 17 -3.71377 -1.03171 -1.429E-06 

Rs 18 0 0 0 

L 19 1 -0.03171 -0.4285709 

r 20 -0.11413 -0.03171 -4.39E-08 

Hs 21 0.18587 0.051636 7.15E-08 

rs 22 -0.18587 -0.05164 -7.15E-08 

REALINC 23 0.665761 0.184952 2.561E-07 

INC 24 -0.11413 -0.03171 -4.39E-08 

REALINCs 25 0.334239 0.092854 1.286E-07 

INCs 26 0 0 -6.617E-24 

T 27 8.559783 2.377957 3.293E-06 
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of the increase in the capital stock.  We also see that autos output increases by a full one percent, 

causing the price of autos to decline precipitously (by 1.11% for a one percent increase in the 

capital stock). 

 Meanwhile, under the case where capital and labor and nearly perfect substitutes, we find 

that when capital is increased by one percent, there is a sharp decline in labor; it falls by .429% 

for a one percent increase in the capital stock.  As before, autos output increases and the price of 

autos decreases, but here those movements are miniscule.  This is the case because, labor and 

capital being perfect substitutes, if labor becomes even a hair more expensive, a massive 

substitution into capital will take place until the rental rate rises sufficiently to compensate. 

 

 We also thought it would be interesting to examine this new model from a policy 

perspective.  First, we looked at the effect of an increase in the American money supply (H).  We 

found that when the money supply is increased by one percent, the American price of autos and 

the American CPI both increase, by .151% and .106% respectively.  Because the exchange rate is 

held constant, the price of beer does not change.  Therefore, the entire rise in the CPI is due to 

increases in the price of autos and the American absorption rate.  The increases in price and CPI 

cause American labor to become less expensive because the money wage is held constant.  

Employment, therefore, increases (by a substantial .503% for a one percent change in the money 

supply) which causes output to rise .352%.  With a fixed exchange rate, then, monetary stimulus 

seems effective under this model, prompting increases in employment, real income, output, and 

the rental rate of capital.  However, precisely because the exchange rate is fixed, the increase in 

the price of autos causes the trade balance to collapse, falling 37.7 for a one percent increase in 

the American money supply. 
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 However, this result depends on the sensitivity of the demand for money in America to 

the interest rate (parameter “m”).  When “m” is high, then, American money demand is very 

sensitive to the interest rate; when it is zero, money demand is completely insensitive to the 

interest rate.  We examine three cases below—where m is zero, one, and 1,000,000. 

 

 

 When m is zero, American money demand is completely insensitive to the interest rate.  

As we would expect, monetary stimulus is therefore very effective.  The interest rate has to fall 

m 
 

0 1 1000000 

    H H H 

A 1 0.7 0.35229 7.092E-07 

B 2 0 0 0 

cpi 3 0.21 0.105687 2.128E-07 

PA 4 0.3 0.150981 3.04E-07 

PB 5 0 0 -6.91E-17 

CPIs 6 0.09 0.045294 9.119E-08 

PAs 7 0.3 0.150981 3.04E-07 

PBs 8 0 1.11E-16 -6.91E-17 

D 9 1.45 0.729743 1.469E-06 

Xs 10 1.75 0.880725 1.773E-06 

Ds 11 -0.75 -0.37745 -7.6E-07 

X 12 -1.05 -0.52843 -1.06E-06 

realab 13 1.54 0.775038 1.56E-06 

absorb 14 1.75 0.880725 1.773E-06 

realabs 15 -0.84 -0.42275 -8.51E-07 

absorbs 16 -0.75 -0.37745 -7.6E-07 

R 17 1 0.503271 1.013E-06 

Rs 18 0 0 0 

L 19 1 0.503271 1.013E-06 

r 20 -0.987 -0.49673 -1E-06 

Hs 21 -0.777 -0.39104 -7.87E-07 

rs 22 0.777 0.391042 7.872E-07 

REALINC 23 0.79 0.397584 8.004E-07 

INC 24 1 0.503271 1.013E-06 

REALINCs 25 -0.09 -0.04529 -9.12E-08 

INCs 26 1.11E-16 -1.1E-16 0 

T 27 -75 -37.7453 -7.6E-05 



6 

 

substantially to compensate for the increase in the money supply (by .987% for a one percent 

increase in the money supply).  This fall in the interest rate spurs substantial growth in autos 

output (.700%) and a large increase in absorption (1.54%), which combines with the increase in 

the price of autos (.300%) to cause the trade balance to plummet (-75.0).  The stimulus is 

extremely effective for labor, which increases a full percent for a one percent increase in the 

money supply. 

 However, when money demand is sensitive to changes in the interest rate, monetary 

stimulus is less effective.  In the case where m is equal to 1,000,000, a one-percent increase in 

the American money supply produces almost no change in any variable.  This is because when 

the interest rate falls even the slightest bit—here, by 1E-06—money demand skyrockets, 

offsetting the increase to the money supply.  In other words, monetary stimulus is ineffective 

because Americans hoard all of the money introduced to the economy with almost no prompting 

and then carry on as before.  Accordingly, autos output and American labor only increase by 

7.09E-07 and 1.01E-06 respectively. 

 

In light of the current debate in the United States surrounding the level of the minimum 

wage, we also wanted to investigate the impact of a one-time change in the nominal wage.  In the 

Cobb-Douglas case, we observe that a one percent change in the nominal wage results in a 

decrease in output of automobiles (-0.648%).  Since wages are higher and output decreases, the 

price of autos rises (0.722%) and hence the CPI falls.  At the higher wage level, because autos 

output and prices have both declined, labor falls nearly in proportion with the increase to the 

wage level (-0.926%).  Additionally, we can see that an increase the American wage level 

reduces our exports significantly (-0.778%) as the price of autos rises but the exchange rate 
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remains constant.  The trade balance, for its part, declines by -5.54.  (Note the difference 

between the effect of an increase in the American nominal wage and the British nominal wage; 

for a one percent increase in the British nominal wage, the American trade balance increases by 

43.3.  The reason this change is so much more severe is because American labor is endogenous 

and adjusts to a higher wage rate, but British labor is held constant so it cannot.) 

Another peculiar result that we observed is the opposite but equal impact of a one-time 

increase of one percent in the foreign nominal wage and a one-percent increase in the exchange 

rate, assuming a Cobb-Douglas production function.  In other words, all the effects from an 

increase in foreign nominal wages would be reversed by an increase in the exchange rate.  This 

result suggests why a country with a labor cost advantage over a trading partner, like China has 

over the US, would be reluctant to let its currency appreciate.  Our model shows that when the 

foreign country (here called Britain) increases its wage level by one percent, it results in gains to 

output (.296%), labor (.422%), real income (.0340%), and the trade balance (43.29) for the home 

country (here called America).  However, if the exchange rate also increases by one percent, all 

of these gains are wiped out.  Comparing China to the home country and the US to the foreign 

country, we see that China is strongly dis-incentivized to let its currency appreciate; this would 

wipe out some of the gains it accrues from having a lower wage level.  

 

 


