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FIGURE 3.9. Derivation of the Edgeworth Box Diagram and Production Frontier for Nation 1. 
The size of the box in the top panel gives the total amount of L and K available to Nation 1. The 
bottom left-hand comer is the origin for X, so that higher X outputs are given by X-isoquants 
farther away from this origin. The top right-hand comer is the origin for Y, and higher Y outputs 
are given by Y-isoquants farther from this origin. Any point in the box gives how much K and L 
are used in the production of X and Y, respectively. The line joining points of tangency of X- and 
Y -isoquants is called the contract curve. Any point not on the contract curve is not efficient because 
the nation could produce more of one commodity without reducing the output of the other. The 
contract curve is not a straight line because factor prices change to keep K and L fully employed. 
By mapping the contract curve from input to output space, we derive the production frontier of 
Nation 1 in the bottom panel. 
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FIGURE 3.6. Trade Based on Differences in Tastes. Nations 1 and 2 have identical 
production frontiers (shown by a single curve) but different tastes (indifference curves). In 
isolation, Nation 1 produces and consumes at point A and Nation 2 at point A'. Since 
PA < P ,,{, Nation 1 has a comparative advantage in X and Nation 2 in Y. With trade, 
Nation 1 specializes in the production ofX and produces at B, while Nation 2 specializes 
in Y and produces at B (which coincides with B). By exchanging 60X for 60Y with each 
other (see trade triangles BCE and B' C' E'), Nation 1 ends up consuming at E (thereby 
gaining 20X and 20Y), while Nation 2 consumes at E' (and also gains 20X and 20Y). 

Chapter 4. Demand and Supply, Offer Curves, and ·the Terms of Trade 
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FIGURE 4.12. Stable and Unstable Equilibria. Equilibrium point A is unstable because any dis
placement from it will give rise to economic forces that will automatically move the nations even 
farther away from it and toward either point B or point C. For example, at Pp, Nation 2 demands 
CH more of commodity X than Nation 1 is willing to export at that price. At the same time, Nation 
1 demands FH less of commodity Y than Nation 2 wants to export at Pp. For both reasons, Px/Py 
will rise until point B is reached. Any small displacement away from point B will push the nations 
back to point B. On the other hand, if Px/Py falls below PA, the nations will be pushed toward 
stable equilibrium point C. 
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FIGURE 5:__1?. _;actor~Intensity R~versal. At wlr = Yi, commodity X is produced at point 
with K / L - }1.s - Y.l, w~1le commodity Y 1s produced at point B with K / L = ~2 = 3,4. Th 
commodity X 1s the L-mtens1ve commodity. On the other hand, at wlr = 2, commodity y, 
f8ro~u~e~ at point C with K(L = 

11J =. 'Y.i, while commodity Xis produced at point D with K/L: 
)t. - Y.l -:- 3. Thus, commodity X 1s L mtens1ve at wlr = Y, and K intensive at w/r = 2 in relation 

commodit)' Y, and factor-intensity reversal is present. 
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FIGURE 5.4. The Heckscher-Ohlin Model. Indifference curve I is common to 
nations because of the assumption of equal tastes. Indifference curve I is tangent to. 

production frontier of Nation 1 at point A and tangent to the production frontier of. 
tion 2 at A'. This defines the no-trade equilibrium-relative commodity price of P 
Nation 1 and PA' in Nation 2 (see the left panel). Since PA < PA'• Nation 1 has a c 
arative advantage in commodity X and Nation 2 in commodity Y. With trade (se~ 
right panel) Nation 1 produces at point B and by exchanging X for Y reaches point 1 

consumption (see trade triangle BCE). Nation 2 produces at B' and by exchanging 
X reaches point F! (which coincides with E). Both nations gain from trade because 
consume on higher indifference curve II. 
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FIGURE 8.9. The Stolper-Samuelson Theorem Graphically. When Nation 2 imposes an 
import tariff on commodity X, Px!Py rises and the nation moves from free trade point B to 
point F on its production contract curve and produces more of commodity X but less of , 
commodity Y. Since both dashed lines from the origins to point F are steeper than both solid 
lines from the origins to point B, KIL is higher in the production of both commodities with 
the tariff than under free trade. As more capital is used per unit of labor, the productivity of
labor rises, and therefore the income of labor is higher after the tariff is levied, as postulated by 
the theorem. 



y 

60 

50 

25 

10 

0 10 25 40 60 

FIGURE 8. 7. The Optimum Tariff and Retaliation. Offer curves 1 and 2 define free 
trade equilibrium point E and Px/Py = 1, as in Figure 8.6. If the optimum tariff for Nation 
2 rotates its offer curve to 2*, Nation 2's terms of trade improve to Px/Py = 1/P~ = 
1 /0.625 = 1.6. At equilibrium point E*, Nation 2 is at its highest possible welfare and is 
better off than at the free trade equilibrium point E. However, since Nation 1 's welfare is 
reduced, it is likely to retaliate with an optimum tariff of its own, shown by offer curve 1 * 
and equilibrium at point E**. Nation 2 may then itself retaliate so that in the end both 
nations are likely to lose all or most of the benefits from trade. 

y 

FI~URE 8._12. Measur~ment of the Optimum Tariff Offer curve 2* is associated 
optimum ~anff rate for Nation 2 because equilibrium point E* is on the highest trad · 

" curve Nation 2_ ~an reach. _This is given by TI, which is tangent to Nation l's offer cu~~~ 
ca~ ~et ~o equilib~um pomt E* on TI by imposing a 100 percent ad valorem export t · 
JE - ~ N). Nat10n 2 cannot reach a trade indifference curve higher than TI. On the oth 
any tanff other than the optimum rate of 100 percent will put the nation on t d · · 
curve lower than TI. a ra e m 



y Pw=1 

60 

40 

30 

0 15 25 30 50 60 
x 

FIGURE 8.6. General Equilibrium Effects of a Tariff in a Large Count1; 
offer curves 1 and 2 define equilibrium point E and Px/Py = 1 in both na 
percent ad valorem import tariff on commodity X by Nation 2 rotates its o 
21

, defining the new equilibrium point E'. At point E' the volume of trad· 
under free trade and Px/Py = 0.8. This means that Nation 2's terms of trade 
Py!Px = 1.25. The change in Nation 2's welfare depends on the net eff 
higher terms of trade but lower volume of trade. However, since the govern 
half of the imports of commodity X as tariff, Px/Py for individuals in Natior 
Px/Py = 1 under free trade to Px!Py = Pv = 1.6 with the tariff. 



ception to the Stolper-Samuelson Theorem
:zler Paradox 

In the unusual case where a tariff lowers rather than raises t!J,,e relative price of the import
able commodity to individuals in the nation, the income of the nation's scarce factor also 
falls, and the Stolper-Samuelson theorem no longer holds. To examine this case (discov
ered by Metzler), we first look at the left panel of Figure 8.10, where the theorem does 
hold. This is identical to Figure 8.6 except that now we aeal with an export rather than an 
import tariff because this makes the graphical analysis more straightforward. 

The left panel of Figure 8.10 shows that individual exporters in Nation 2 must export 
SSY, of which 15Y (D'E') is collected in kind by their government in the form of an 
export tariff and the remaining 40Y goes to foreigners in exchange for SOX. As a result, 
Px /Py = P'n = 1.1 for individuals in Nation 2 with the tariff, as opposed to Px!Py = Pw 
= 1 under free trade. 

Note that the rise in Px/Py for individuals in Nation 2 would be greater if the shift 
from offer curve 2 to 21 was due to an import rather than an export tariff (see Pn = 1.6 
in Figure 8.6), but what is important for the Stolper-Samuelson theorem to hold is only 
that Px/Py rises for individuals in Nation 2. The reason for this is that when Px/Py rises, 
whether from an import or export tariff, L and K are transferred from the production of 
commodity Y to the production of commodity X, KIL rises in the production of both 
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FIGURE 8.10. The Metzler Paradox. The left panel shows that when Nation 2 imposes an 
export tariff, the relative price of commodity X falls to Px!Py = 0.8 for the nation as a whole but 
rises to Px!Py = 1.1 for individuals (because of the tariff) as compared with free trade Px/Py = 1. 
Since Px/Py rises for individuals in Nation 2, Nation 2 produces more of commodity X (the L
intensive commodity) and the income of labor rises, so that the Stolper-Samuelson theorem holds. 
In the right panel, free trade Px/Py = 1.25 (at point E) and the same export tariff by Nation 2 
results in Px/Py = 1.1 for individuals in Nation 2. Since Px!Py falls for individuals when Nation 2 
imposes a tariff, the income of labor falls. Thus, the Sto}per-Samuelson theorem no longer holds, 
and we have the Metzler paradox. This results because Nation 1 's offer curve bends backward or is 
inelastic past point E, in the right panel. 



y 

VII 

160 

100 

80 c----=-....__ 
70 

30 
~ 1 
10 PN= 2 
O'--~~~~_._~__.~_.__._..__~~~~~~~~~~~~x 

160 

70 
60 

y 

70 100 120 130 240 270 

ow:::;;..:::;.~::::::::::........i.~~~~~~L..l~~---x 
60 140 150 

FIGURE 7.5. Growth and Trade: The Large-Country Case. Figure 7.5 is identical to 
Figure 7.4, except that now Nation 1 is assumed to be large enough to affect the terms of 
trade. With the terms of trade deteriorating from PM = P8 = 1 to PN = Y2 with growth 

' and trade, Nation 1 produces at point N, exchanges 140X for 70Y with Nation 2, and 
consumes at point T on indifference curve IV (see the top panel). Since indifference 
curve IV is lower than VII, the nation's welfare will decline even more now. The bottom 

· panel shows with offer curves the effect of this type of growth on the volume and the 
~terms of trade when Nation 1 affects its terms of trade and when it does not. 


