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Degree of monopoly, pricing, and 
flexible exchange rates 

Exchange rate pass-through is the degree to which a change in the 
exchange rate is translated into a change in the price of internationally 
traded goods. The pass-through question took on great importance in 
the United States in the 1980s with the persistence of the U.S. trade 
deficit in the face of a large depreciation of the U.S. dollar. The problem 
has resurfaced for the United States in the 1990s. In each case, some 
delay in adjustment was expected according to the well-known J-curve 
phenomenon. When the J-curve appeared not to be turning upward, 
economists began to attribute the intransigience of the U.S. trade deficit 
in part to the rigidity of prices despite the huge currency shift.' Expla- 
nations of these deviations from the law of one price, however, vary 
widely. In this article we extend some Post Keynesian pricing models 
in an effort to explain the limited pass-through phenomenon. 

The key difference between Post Keynesian and neoclassical theories 
of pass-through lies in their respective theories of the firm. The Post 
Keynesian firm is an oligopolist with a particular intemal structure and 
set of investment requirements, based on its long-run objective of 
survival and growth. This firm is radically different from the neoclassi- 
cal proprietorship, which is charactenrzed by its its short-run, profit- 
maximizing behavior. Limited exchange rate pass-through is not easily 
generated from a model of the neoclassical proprietorship without some 
ad hoc assumptions. Such behavioris, however, consistentwith standard 
Post Keynesian theories of pricing in manufacturing industries. In the 
Kalecki framework, a rise in costs for domestic or foreign firms due to 
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1 Rosenzweig and Koch (1988) argued that the J-curve had shifted, an argument 
reminiscent of the shifting Phillips Curve literature of the 1970s. 
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the exchange rate change is not fully passed on because of the degree 
of competition. In the Eichner model, a change in the exchange rate also 
affects the cost of raising finds internally for future investment. As a 
result, the firn's investment plans are altered, the marlcup is reduced, 
and the exchange rate is passed through only to a limited degree. 
In the next section we critically review some mainstream models and 

then present the Eichnerian and Kaleckian models of limited exchange 
rate pass-through. The section following that discusses the Post Key- 
nesian econometric model estimates for the United States and the United 
Kingdom. In the final section we conclude with a summary of the major 
points and an outline of future research. 

Theories of limited exchange rate pass-through 

Orthodox explanations ofpass-through 

Historically, neoclassical economists have often abandoned marginalist 
pricing laws for a markup pricing theory when it is warranted for the 
analysis of actual economic conditions2 No better example of this exists 
than the recent flurry of research on exchange rate pass-through. 

Mainstream theories of limited exchange rate pass-through fall broadly 
into two categories: demand-side and supply-side models. The demand- 
side approaches are mainly based on monopolistic competition.3 Mann 
(1986), for example, presents a model of monopolistic competition with 
foreign producers meeting the residual demand in the U.S. market. 
Dollar depreciation translates directly into a cost reduction for U.S. 
producers. This, in turn, brings increased market share and reduced 
prices for U.S. producers. Import prices rise, but not in proportion with 
the dollar depreciation.4 

2 According to Lee (1984, p. 1107): "economists periodically resurrect it [full-cost 
pricing] in order to provide a 'theoretical' explanation for pressing economic prob- 
lems, such as inflation, that have not been adequately handled by neoclassical price 
theory." 
3 See, for example, Dombusch (1987), Feenstra (1989), Fisher (1989), Krugman 

(1987), Krugman and Baldwin (1987), and Mann (1986). Demand-side variants on 
the monopolistic competition model are Knetter's (1989) model of price discrimina- 
tion and Froot and Klemperer's (1989) game-theoretic model which considers mar- 
ket share as the determinant of future demand. 

4 This situation is depicted in figure 1. Initially, foreign firms meet residual de- 
mand (according to curve RD) witi sales of Q *, where foreign marginal costs (MC*) 
equal marginal revenue (MR ). Total market sales are QT0, thus sales by domestic 
producers are (Q O - Q *). The dollar depreciation shifts the U.S. supply curve out 
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Supply-side models locate the source of the limited exchange rate 
pass-through in the cost structure of firms. Baldwin (1988a, 1988b) has 
developed the beachhead and bottleneck models to explain limited 
exchange rate pass-through. The beachhead model is again one of 
monopolistic competition but it differs from Mann's model in that it is 
is driven by an asymmetry in entry and exit conditions. A large exchange 
rate shock induces entry. Reversal of the exchange rate to its initial level 
does not cause all entrants to exit. That is, appreciation of the home 
currency reduces the marginal costs to foreigners of maintaining sales, 
distribution, and service networks essential for export. This attracts 
entry of foreign exporters, who now are able to cover the fixed cost of 
establishing these networks. When the exchange rate change is reversed, 
the marginal costs of such an operation rise. But since the condition for 
exit is not the same as that for entry, some of the foreign firms that 
entered because of the exchange rate shock do not leave upon its 
reversal. Competition is thus greater following the reversal of the shock 
than initially and prices do not return to the original level. 
The bottleneck model relies on the assumption that marginal costs are 

constant and jump discontinuously at full capacity. Firms are assumed 
initially to be operating at full capacity. This is the bottleneck. Exchange 
rate appreciation then leads to capacity expansion and a price cut. A 
subsequent reversal of the exchange rate change does not alter capacity 
and, because of the discontinuity of marginal costs, does not cause a 
price rise. Pass-through is zero in this case.5 
The third version of the supply-side model locates limited exchange 

rate pass-through in adjustment costs, that is, the assumed difficulty of 
altering output in response to exchange rate changes.6 In Kasa (1992), 

(to S') thus forcing the residual demand curve down (to RD'). hnports rise to Q 
with marginal costs of cl and at price p1 . The price-cost ratio, and thus the profit mar- 
gin, is reduced. Note that changes in demand will also lead to changes in the profit 
margin. 

S The situation is depicted in figure 2. Initially the exchange rate is at eo and mar- 
ginal costs are mnco. Output is at full capacity Ko, bringing price of Pl. The exoge- 
nous appreciation of the exchange rate (to el) brings a shift in the marginal costs and 
an expansion of capacity. The new marginal cost curve is mc1, at capacity K1. Sales 
and output increase to K1 and the pass-through is complete. If the currency subse- 
quently depreciates, say to e2, marginal costs rise (to mw2) but due to the discontinu- 
ity of marginal costs (reflecting increasing retums) the price is unchanged at P1. Only 
if the depreciation is very large does the import price rise. A large depreciation, shift- 
ing marginal costs to mc3, would bring a price rise to P3. 

6 See Giovannini (1988), Kasa (1992), and Marston (1990). 
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Figure 1 
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for example, technology is assumed to be associated wit adjustment 
costs that differ according to the particular destination of exports. That 
is, exchange rate changes bring differential changes in marginal costs 
in different markets, which in turn leads to limited exchange rate 
pass-through in some markets. 
From the perspective of Post Keynesian price theory, the mainstream 

models of exchange rate pass-through are either inappropriate or ad hoc. 
The supply-side models rely on ad hoc assumptions about thie shape of 
cost curves, whethier tey are discontinuous in thie case of the botteneck 
model or location-specific in the adjustmnent costs model. In eithier case, 
te assumptions diverge signficantly from those traditionally associ- 
ated with neoclassical price theory. 
The monopolistic competition models are inappropriate since they are 

markup pricing models only in the trivial sense that they may, and in the 
short run only, result in P > ATC. Of course, in long-run equilibrium 
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Figure 2 
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price never exceeds average total costs, which precludes the possibility 
of the firm using internal funds for new investment.7 Whiile average total 
cost includes an implicit market-determined return on the use of factors, 
it ignores the possibilty of interal generation of funds for additional 
investmnent. A key feature of the alternative view developed below is 
the link between the pricing and investment decisions, and thus between 
profits and firm growth over the long run. The monopol'istic competition 
model is clearly not a theory of the determnination of the markup in the 
long run, but a theory of short-run profit maximization. In the Post 
Keynesian oligopoly theory used below, short-run profit maximization 
may be 'Inconsistent with the attaiunment of long-run objectives. More- 

7Moreover, it implies a long-run probability of entry of one, which is inconsistent 
with the Post Keynesian view of the finns in an oligopoly pursuing a common price 
policy. See Eichner (1980, p. 128). 
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over, firms are assumed to face inelastic demand, thus rendering the 
monopolistic competition models irrelevant.8 

Marginalist pricing theory is ill-equipped to deal with the pass-through 
problem because it is driven exclusively by the short-run equation of 
marginal costs and marginal revenues. That firms do not behave in such 
a fashion becomes most obvious when large and sustained changes in 
cost conditions do not lead to any significant change in price. If the 
limited pass-through phenomenon is due to changing markups, then it 
seems most appropriate to apply some longstanding full-cost pricing 
models. These models provide a theory of the determination of the 
markup and thus, potentially, a coherent theory of how markups change 
when exchange rates vary. 

Alternative explanations of pass-through 

The theory of full-cost pricing has a long history and has always been 
at the core of Post Keynesian microeconomics.9 In this section we 
develop theories of exchange rate pass-through by extending Post 
Keynesian pricing models to the case of a market with competing 
domestic and foreign firms. We look at two basic versions of the Post 
Keynesian approach. In each case exchange rate change is equivalent to 

8 Neoclassical theorists themselves have recognized that understanding pass- 
through requires going beyond the hypothesis of short-run profit maximization. Ac- 
cording to Krugman (1987, pp. 56, 65): 

[F]irms are for some reason pricing based on their expected long-run costs 
rather than on their temporarily low costs during a period of a strong dollar. 
The point is of course to explain why the firms should adopt such a long-run 
pricing rule ... It seems intuitively reasonable that when the lags [in the ef- 
fect of prices on demand] are long pricing will be dictated by long-run costs 
rather than short-run fluctuations. 

Mann (1986) also hints at the need for an alternative theory if limited pass-through is 
to be adequately explained: 

Historically, foreign producers seem to have responded to a dollar deprecia- 
tion by squeezing profit margins; preserving market share in the United States 
may be the key to their behavior.... Competition for markets overseas may in- 
duce them to use exchange rate changes to price more strategically in the for- 
eign market. [p. 378, emphasis added] 

These arguments are, of course, inconsistent with the theoretical framework adopted 
in their formal models, that of short-run profit maximization. 
9 The early Post Keynesian full-cost pricing models were by Kalecki (1954), 

Steindl (1952), and Weintraub (1959). These relied for empirical support on the semi- 
nal studies by Hall and Hitch (1939) and Andrews (1949). 

http://www.jstor.org/page/info/about/policies/terms.jsp


MONOPOLY, PRICING, AND EXCHANGE RATES 173 

a cost increase for some finns and not others in the industry. And in each 
case limited exchange rate pass-through is a possible outcome. In 
general, the Post Keynesian approach can be seen most easily with the 
help of Weintraub's well-known WCM price equation, put in terms of 
foreign currency: P = k(W / A)e. A depreciation of the home currency 
(rise in e) can be offset by a fall in k, if foreign finrs see this as 
strategically beneficial. 

Kalecki's degree of monopoly 

Kalecki (1971a) has shown how pricing in the manufacturing sector 
depends on the markup over average variable costs and that the finn's 
markup depends on "the degree of monopoly of the firm's position." 
The degree of monopoly is determined by a set of environmental or 
institutional factors, including industrial concentration, the level of 
advertising activities, the influence of labor unions, and changes in the 
ratio of overhead to variable costs.'0 Prices are thus based on a markup 
over average prime costs, which are assumed constant over the relevant 
range of output (i.e., there is excess capacity). Finns also take into 
account the average price charged by rival firms. Generally: 

(1) p=mu+np, 

where 

p = output-weighted average price in the industry; 
u = average prime costs; 
m,n = coefficients reflecting the degree of monopoly. 

In this framework, exchange rate fluctuations can be modeled as affect- 
ing prime costs. The finns' markup is detennmined by the degree of 
competition among finns in an industry (Kalecki, 197 lb): 

(2) (pi - u,) / ui =.f ( /P,), 

where i is the firm subscript. 
The function ft is increasing in ( /p,) because a wider deviation 

between the firm's price and the average industry price reflects less 
competition among finns in the industry and thus is associated with a 
10 See Reynolds (1987, pp. 55-56) for a clear summary of alternative views of the 
concept of the degree of monopoly. 
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greater markup. If prime costs (e.g., unit labor costs) rise by the same 
amount for all firms in the industry, then prices for all firms rise 
accordingly. The constancy of (p /p,) in this case implies no change in 
the markup. But if costs rise for one firm alone, the result, say, of trade 
union strength at that finn, then that firu's price will not increase in the 
same proportion as its costs. This can be seen by rewriting the right-hand 
side of equation (2) in terms of costs, and rearranging: 

(3) (pi - ui) / ui = f1((l / ju,)(Xiaiu,) + (1 / n)), 

where 

R = 1 - n(lia,); 
ai = (Qi / YiQ1); 
i =1,2,3,...,z; 
z = number of firms in the industry. 

As u, increases, competition in the industry rises. That is: 

(4) SB / 8u, = d Eiaiui / AUi2) &lt; 0 

where B = [(1 / pu)(1,aju,) + (1 / n)]. 
Costs rise for firm i relative to all firns and firmn i's markup falls 

relative to the average markup. 
This case is analagous to that of firms facing currency fluctuation. 

Appreciation of the foreign currency is equivalent to an increase in its 
average prime costs relative to those of its competitors. That is, for the 
foreign firm: 

(5) Ui = cie, 

where c, = average prime costs in the foreign country currency, and e is 
the price of foreign currency. Appreciation of the foreign currency (a 
rise in e) raises unit prime costs for firms in that country. Because of the 
differential cost increase, the degree of competition between firns is 
reduced and the markup of the foreign firm falls. The exchange rate 
change has been less than fully passed through to price. Note that in this 
Kaleckian case, all factors influencing the degree of monopoly to the 
same extent will be passed through to prices to the same extent. 
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Eichner's megacorp 

In this model, prices are a function of average total costs and the average 
corporate levy, or markup. The corporate levy is "the amount of funds 
available to the megacorp from internal sources to finance investment 
expenditure" (Eichner, 1976, p. 61). According to Eichner: 

[T]he corporate levy is a more useful concept for understanding 
oligopolistic pricing behavior [than the conventional notion of profits]. 
. . . it is not simply a residual figure, the sum left over when all costs, 
including dividends, have been subtracted from gross revenue. Rather 
it is an amount deliberately decided upon by the megacorp so that it 
will have sufficient internal funds to achieve its long-run investment 
goals. [pp. 61-62] 

Prices are then determined by unit costs and the average corporate levy: 

(6) p = AVC + ((FC + CL)I(SOR x ERG)), 

where 

p = price; 
AVC = average variable costs; 
FC = fixed costs; 
CL = corporate levy; 
SOR = standard operating ratio; 
ERC = engineering rated capacity. 

To evaluate the overall impact on price, we multiply through by the 
exchange rate to put it in terms of the foreign firm's own currency: 

(7) P = [AVC + ((FC + CL)/(ERC x SOR))]e, 

where e = the cost of foreign currency. 
An increase in e is a depreciation of the home currency. 
The degree of exchange rate pass-through thus depends on the relative 

decline in the corporate levy compared with the exchange rate depreci- 
ation. An exchange rate change affects not only the costs but also the 
average corporate levy. The relative magnitude of these two changes 
will determine the degree of exchange rate pass-through. 
Eichner assumes the megacorp faces inelastic demand and constant 
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average costs."1 A price increase (decrease) serves, assuming again 
inelastic demand, to increase (decrease) revenues. Given the constant 
unit cost assumption, the price increase also raises the amount of funds 
available for reinvestment. We define F as the additional flow of funds 
per period for each degree of change in the markup: 

(8) F=F(n),F'>O,F"<O. 

The F function rises at a decreasing rate due to the increasing impact of 
offsetting factors for greater changes in the markup. 
Raising funds intemally has a cost, however. Price increases by a firm 

lead to (a) substitution to the output of rival firms, (b) the increased 
likelihood of attracting new entrants to the industry, and (c) the increased 
threat of meaningful govenment intervention. 12 These costs are sum- 
marized in the following function: 

(9) S = S(a(n),b(n),c(n)), 

where 
S = implicit cost of additional investment funds; 
a = the substitution effect; 
b = the entry factor, 
c = the threat of meaningful government intervention. 

The implicit cost (appropriately discounted) may be calculated as a 
percentage of the revenue gain, giving an implicit interest rate, R, the 
cost of raising the product price: 

(10) R = [St / ()] * 100, 

Where S' = the discounted implicit cost of a markup increase and F' = 
the discounted value of additional intemal funds generated per period 
at each markup. R increases at a decreasing rate with respect to markup 
changes. 
Thus, for a given increase in the markup, a certain amount of revenue 

will be generated for investment, as given by F. And the markup rise 

This is not for simplicity. The megacorp is usually a multiplant operation, each 
with fLxed coefficient technology. See Eichner (1980). 
12 For a detailed review of each of these factors, see Eichner (1976). 
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has its cost, as given by the R function. These two functions detennine 
the location of the supply curve for internally generated fund, summa- 
rized in figure 3, Eichner's well-known four-quadrant diagram. The Si 
function shows investment funds generated per period as an increasing 
function of the implicit cost of these funds: to internally generate more 
funds for investment, the megacorp must bear an increasingly higher 
cost. The model thus tells us how much the megacorp must raise its price 
if it is to generate a given amount of internal funds for investment in a 
period.13 Demand for investnent funds is tied to the finn objective of 
long-term growth. Increased investment will bring an increase in the 
corporate levy and in sales. The amount by which increased investnent 
increases the corporate levy relative to its cost is the marginal efficiency 
of investment. The demand curve for investment is thus the marginal 
efficiency of investment curve, depicted as D in figure 3. 

With SP, S,, and D defined, we may determine the change in the markup 
consistent with megacorp objectives. At most, the markup will be 
increased (decreased) up to the point where the implicit cost of such an 
increase (in tenns of retained eanings) equals the cost of borrowing 
such funds extemally. The pricing decision thus depends on the level of 
desired investmnent, the implicit cost of raising the product price, and the 
interest rate on extemally boffowed funds. 

The effect of an exchange rate change on prices will depend on its 
impact on the conditions for generating additional investment funds, S, 
and D. Consider the duopoly case with one foreign-country finn and 
one home-country firn, each selling in the home country market. A 
devaluation of the home country currency vis-A-vis the foreign-country 
currency brings a shift in the F and R functions for the foreign country 
firn. This causes an upward shift of Si, ceteris paribus. A given level of 
funds generation will have a higher cost than previously and the markup 
will fall. That is, an exchange rate depreciation will dampen the markup 
for the exporfing firm-the appreciation is thus not fully passed through 
to the price. If demand also falls, due to a lower expected return on 
investment, then the limited exchange rate pass-through result holds a 
fortiori. 

This scenaro is depicted in figure 3, for the hypothetical case of a 
German firn exporting to the United States. Assume the exchange rate 

13 The supply curve for eternal funds, Se, is assumed perfectly elastic. That is, we 
assume the megacorp may borrow unlimited funds, from banks or on the bond mar- 
ket, at the going rate. 
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Figure 3 
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is originally eo. Fo and Ro describe the prevailing market conditions, 
giving Sio and markup no. Appreciation of the DM vis-a-vis the dollar 
(from eo to el) leads to a downward shift in the F curve (from Fo to F1) 
and thus an upward shift in the supply curve of internal funds (from Sio 
to Si). The markup falls from no to nl. The higher (intemal) cost for any 
given level of funds desired means the Gennan firm lowers its markup 
and shifts from internal to extemal generation of additional investment 
funds. Of course, the magnitude of the F curve (and thus the Si curve) 
shift depends on the sensitivity of the three mitigating factors to the 
exchange rate change. The greater the sensitivity of funds generation to 
the exchange rate change, the smaller will be the markup change and 
the more limited will be the degree of exchange rate pass-thrugh. 
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Moreover, the model shows more explicitly than the Kalecki model how 
different components of price (costs, markup) can be associated with a 
different degree of pass-through, depending on their effect on the 
long-tenn investment position of the finn. 

Some empirical evidence 

In this section we present a model to test the Post Keynesian theories of 
exchange rate pass-through for the United Kingdom and United States. 
We begin by observing that there is a common thread running through 
the two theories we have just examined. This thread is that prices are 
determined, at least in a significant proportion of the economy, by a 
process of markup on costs. In detennining the price, firms take the unit 
costs at any point as given, but in any circumstances where these unit 
costs change, pnrce will be affected in line with those changes, as the 
target variable that firms pursue is the markup, not the price itself. We 
have: 

(11) CPI = k[(AVWS)L + (PRM)RM], 

where CPI = pnrce (consumer price index), k = markup factor, AVWS = 

average wages and salaries, L = labor requirements per unit of output, 
PRM = raw materials price, and RM = raw materials requirements per 
unit of output. Differentiating with respect to time, assuming that RM = 
0, and noting that the change in labor requirements is the inverse of the 
change in productivity (PROD), defined as output per employee, it 
follows that: 

(12) CPI = k(AVWS) + k(PRM) - k(PROD) 

The effect of k, however, is expected to be asymmetrical, in that 
increases in wages or raw material prices will be passed on more 
completely through increased prices than will productivity rises into 
reduced pnrces (Arestis, 1986). We may thus write: 

(13) CPI = kl(AVWS) + k2(PRM) + c3(PROD), 

with kl,k2 > 0 and k3 &lt; 0. Working with logarithms (indicated by 
lower-case letters) and denoting with d "a change" in the variable 
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concerned, we can have alternatively: 

(14) (dcpi), = a1(davws), + a2(dprm), + a3(dprod)r 

The rest of the model builds on an attempt to endogenize (davws) and 
(dprm). We thus have: 

(15) (davws), = wl(dravws),t + w2(dcpi)', + w3(drunemp),; 

(16) (dprm), = rl(der), + r2(wdt),; 

(17) (der), = el(tbrd), + e2(cbgdp), + e3(nfagdp),, 

where in addition to the variables defined above, we have ravws which 
is real avws, runemp is the unemployment rate, er is the exchange rate 
(defined as $ / £), wdtis the world volume of trade, tbrdfis the difference 
between domestic and foreign treasury bill rate, cbgdp is the ratio of 
current balance to gross domestic product (gdp), and nfagdp is the ratio 
of net foreign assets to gdp. 
Equation (14) portrays the inflation rate as a function of the rate of 

change in average wages and salaries, the rate of change in the prices of 
raw materials, where prm is the producer price index comprising of 
materials and fuels purchased by the manufacturing industry, and pro- 
ductivity. In terms of the estimated relationships, both the U.K. and U.S. 
equations are satisfactory. Although there are expected differences in 
the estimates for the two countries, especially in the lag structure of the 
two equations, the coefficients bear some similarity in terms of their 
magnitudes. 

Equation (15) is a standard Post Keynesian wage equation. It is based 
on the notion of the "real wage resistance" hypothesis. That is to say, 
when workers, unionized or nonunionized, bargain for changes in their 
nominal wages, they are influenced by the actual real wage prevailing 
at the end of the previous period in relation to some desired level. This 
influence is accounted for by the variable (dravws),_. In addition, 
expected inflationary pressures (dcpO)' are thought to be important in 
determining the desired real wage of unions, as is the variable (drunemp) 
which can be thought of as a good proxy for the "reserve army of 
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unemployed." These are important differences between the two sets of 
estimates. In the case of the United Kingdom, a number of further 
variables proved necessary to be included in the equation. Real un- 
emloymentbenefits (rben) as well as changes in unemployment benefits 
(dben) performed reasonably well. Similarly forthe two ratios, long-run 
unemployed (that is unemployed more than six months) to total unem- 
ployed, and number of workers involved in strikes to the number of 
employees. All these variables are significant and important in explain- 
ing (davws), as are all the diagnostics utilized. The wage equation for 
the United States is more parsimonious than that ofthe United Kingdom, 
perhaps reflecting institutional differences in the labor markets of the 
two countries. 
Equation (16) determines the rate of change of raw materials as a 

function of changes in the exchange rate and movements in the world 
volume of trade. Both the estimated coefficients of the U.K. and the U.S. 
equations and their diagnostics are statistically satisfactory. 
The exchange rate equation (17) is constructed on the premise that 

assets, domestic and foreign, are not perfect substitutes so that changes 
in the exchange rate are equal to interest rate differentials plus a risk 
premium. The risk premium is proxied by the variables (nfagdp) or (cbgdp). 
We may also think of the last two varables as reflecting redistributional 
and announcement effects. A change in the ratio (nfagdp) can have an 
impact on the exchange rate since it causes a redistribution of wealth 
between domestic and foreign residents. Changes in the (cbgdp) ratio 
are expected to have an effect on the exchange rate through "announce- 
ment" effects of unexpected publication of figures on the current ac- 
count. These variables performed well statistically in the exchange rate 
equations for both countries, but in different ways in each of them. The 
estimated equation for the United Kingdom required a real interest rate 
differential (rtbrdf, the difference between the United Kingdom's real 
treasury bill rate to the United States' real treasury bill rate) to make any 
sense at all, while the (cbgdp) variable did not perform satisfactorily and 
was therefore dropped. In the U.S. case it was the nominal interest rate 
differential (the difference between the U.K. treasury bill rate and the 
U.S. treasury bill rate) that performed well, with the (nfagdp) not 
producing any sensible results and was, therefore, dropped. The (cbgdp) 
vanable proved promising and was therefore retained. 

We estimated the model for the period 1972(1Q) to 1989(2Q), using 
quarterly, seasonally adjusted data for the two countries. The estimation 
results, using the Instrumental Variable method, and a number of 
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diagnostics are presented in appendices A and B. These indicate that in 
general the model perfonns well. The models for the two countries were 
also simulated, in an attempt to examine their ability to track the historical 
values of endogenous variables. The simulations (available from the au- 
thors on request) adequately tracked actual values and turning points. 
The model can serve to test the exchange rate pass-through theories 

described above, using the following three hypotheses: 

(i) r,a2 < 1 for both countries; 
(ii) (rla2)uK = (rla2)us; 
(iii) r1a2 = a, = a3 for both countries. 

Hypothesis (i) tests if exchange rate pass-through is less than 100 
percent. This is clearly validated in our sample, as (rla)uK = 0.0094 and 
(rla)us = 0.0152. Hypothesis (ii) tests if pass-through is the same in 
both countries. While this equality is not precisely satisfied, the differ- 
ence is not great. Hypothesis (iii) tests if the degree of exchange rate 
pass-through is identical to the extent of pass-through of the other 
cost-side changes, wages and productivity. This is clearly not the case. 
For the United Kingdom, 0.0094 < 0.474 > 0.341 and for the United 
States 0.0152 <0.375 >0.001. This implies that in the United Kingdom 
exchange rate pass-through is significantly more limited than pass- 
through of the other cost-side influences. In the United States, pass- 
through of exchange rate changes is less than that for wage changes, but 
slightly more than that for productivity changes. The results of hypoth- 
eses (i) and (ii) affirm, at least, that exchange rate pass-through is 
limited, as predicted by both Post Keynesian theories. But the results of 
hypothesis (iii) are supportive of the Eichner rather than the Kalecki 
model. In the latter, exchange rate changes are treated as identical to 
(non-uniforn) cost changes across firmns. In the Eichner model, wage 
changes and exchange rate changes are expected to have a different 
effect on the generation of investment funds and thus on the markup and 
tihe degree of pass-through.14 

Summary and conclusions 

The Eichner and Kalecki markup pricing models provide a rationale for 
limited exchange rate pass-through in economies dominated by oligoply 
14 This result is consistent with Sylos-Labini's (1984) study of the pass-through of 
changes in various cost components in a markup-pricing model. 
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firms. These pricing models provide a possible explanation of the 
stubbornness of a country's trade deficit in response to exchange rate 
devaluation. The evidence adduced in this article supports the limited 
exchange rate pass-through result, and is more supportive of the Eichner 
than the Kalecki model since it indicates that the impact of an exchange 
rate change is not identical to other sources of cost change. Exchange 
rate variations appear to affect the cost of intemally generated invest- 
ment funds and thus the markup. 

We have argued that the Post Keynesian models of markup pricing are 
better suited to the study of limited exchange rate pass-through than 
orthodox models. The orthodox models must rely on ad hoc or inappro- 
priate foundations to generate the result, whereas traditional Post Key- 
nesian full-cost pricing models need little if any extension. 

But the simple Post Keynesian models are themselves in need of 
further development. For one, the Post Keynesian pricing models should 
be extended to the case of a multimarket firm. Another aspect that must 
be addressed is the issue of demand growth, as outlined by Nell (1992). 
Finally, the models should be placed in a macro context, both in order 
to adequately treat the exchange rate as endogenous, and to capture the 
issue of the cyclicality of the markup. This would be especially useful 
in tihe context of recent open economy structuralist macro models 
(Bhaduri and Marglin, 1990; Blecker, 1989; Taylor, 1991) in which 
markup changes are seento affect income and investnent. These models 
could potentially be extended to capture the endogenous markup theory 
presented above. Finally, the empirical treatment should move from 
aggregate to firn- or industry-level data. 
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APPENDIX A: Model estimates for the United Kingdom 

Prices 

(dcpi)t = 0.429(dcpi), , + 0.062(dprm)t, + 0.297(davws)t, 

(4.88) (3.97) (5.44) 

+ 0.135(davws)t,2 - 0.208(davws)t_3 + 0.148(davws)t_5 

(2.53) (3.20) (2.91) 

+ 0.103(davws)14 - 0.187(prod)t - 0.162(prod)t_2 

(2.40) (2.97) (2.69) 
2 1.6 R55] HT[ 18,42]= .8; R = 0.96; SEE = 0.006; DW= 1.96; AR[5,56] = 1.42; =0.88; 

PS[5] = 0.86; CH[5,56] = 0.80. 

Wages 

(davws)t = 0.471 + 0.448(davws)t_, + 0.285(prod), - 0.246(ravws)t 3 

(3.15) (2.39) (4.20) (4.33) 

-0.479(dravws)t, + 0.409(dcpi)t 3 + 0.050(dben)t, 

(3.18) (3.11) (2.02) 

+0.068(rben),4 + 0.107(runemp),2 - 0.21 1(runemp)$3 

(2.50) (3.17) (3.41) 

+0.205(runemp)t 4 - 0.317(runemp)t_5 + 0.140(runemp)t, 

(3.12) (5.11) (4.45) 

+0.052(rlongun)t + 0.065(rlongun)t, + 0.003(rnowor)t 1 

(2.45) (2.97) (1.87) 

R 2 0.83; SEE = 0.008; DW= 2.13; AR[5,49] = 2.94; HET[30,23] = 0.89; 
PS[5] = 0.43; CH[5,49] = 0.35. 
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Raw materials prices 

(dprm), = 0.239(dprm)t, + 0.494(dprm)t_4- 0. 150(der),_l 

(2.86) (6.07) (2.12) 

+ 0.740(dwdt), 

(4.84) 

R 2=0.61; SEE=0.0339;DW= 1.55; AR[5,61] =2.21; HET[8,57] = 1.13; 
PS[5] = 0.67; CH[5,61] = 0.62. 

Exchange rate 

(der), = -0.045(nfagdp), + 0.056(nfagdp)t2+ 0.537(rtbrdf),9, 

(2.30) (3.01) (3.40) 

+ 0.646(rtbrdJ,)3- 0.70952(rtbrdjt_4 

(4.02) (5.37) 

R= 0.42; SEE = 0.041; DW = 1.46; AR[5,56] = 1.03; HET[8,57] = 0.97; 
PS[5] = 0.94; CH[5,56] = 0.89. 

Diagnostics 

The t-values appear in brackets below the coefficients and the other 
diagnostics have the following meaning: R 2 iS the coefficient of deter- 
mination; SEE is the standard error of the equation; DW is the Durbin- 
Watson statistic; AR[q,T-q-k] is the qth-order F-test for residual 
autocorrelation with T as the number of observations and k the number 
of coefficients; HET[q,T-q-k] is the F-test for heteroskedasticity qua- 
dratic in the regressors; PS[q] is is the post-sample parameter stability 
test for q quarters ahead; and CH[q,T-k-q] is the Chow F-test for 
predictive faillure over a subset of q out of T observations. 

APPENDIX B: Model estimates for the United States 

Prices 

(dcpi), = 0.316(dcpi), + 0.028(dprm), + 0.046(dprm)t4 

(2.96) (2.83) (4.26) 
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+ 0.196(davws)t + 0.1 13(davws)t_, + 0.094(davws)_2 

(4.07) (2.14) (1.86) 

- 0.001(prod)t4 

(1.79) 

R= 0.96; SEE = 0.003; DW = 2.16; AR[5,58] = 0.48; BET[14,48] = 0.48; 
PS[5] = 0.18; CH[5,58] = 0.17. 

Wages 

(davws)t = 0.707(davws)t_4- 0.144(ravws)t, - 0.138(dravws)t3 

(9.99) (2.38) (2.07) 

+ 0.51 1(dcpOt - 0.026(runemp)t5 + 0.017(rlongun)t 3 

(4.04) (3.01) (2.95) 

- 0.1 12(prod)t3 + 0.1 18(prod),5 

(2.45) (2.60) 

= 0.95; SEE = 0.004; DW = 2.00; AR[5,57] = 0.66; HET[16,45] = 1.83; 
PS[5] = 0.37; CH[5,57] = 0.35. 

Raw materials prices 

(dprm), = 0.238(dprm)t_, + 0.207(dwdt)t + 0.156(dwdt)t_, 

(2.00) (2.19) (1.77) 

+ 0.150(dwdt), - 0.140(der), _ + 0.15 1(der),5 

(1.86) (1.84) (1.96) 

+ 0.179(der),_8 

(2.24) 

R 2=0.51; SEE=0.035; DW=2.02; AR[5,58] =0.50; HBET[14,48] =0.39; 
PS[5] = 2.09; CH[5,58] = 1.98. 
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Exchange rate 

(der), = -1.003(tbrdf), + 1.275(tbrdf), , - 0.469(tbrdj),4 

(3.19) (3.81) (1.92) 

- 2.955(cbgdp),4 

(1.92) 

R = 0.23; SEE = 0.052; DW = 1.75; AR[5,61] = 1.05; HET[8,57] = 1.38; 
PS[5] = 1.83; CH[5,61] = 1.64. 
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