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ABSTRACT

The purpose of this paper is twofold: to attempt to investigate

the existence of a relationship between, on the one hand, the Togo con

sumer price level, and on the other hand, the Togo money supply and some 

foreign economic indicators; to attempt to explore the relative contri

bution of each of the explanatory variables (the Togo money supply and 

foreign indicators) to the determination of the Togo price index.

The analytical formulation is based on the quantity theory of 

money. The derivations lead to the following expression:

PT = PT(MT - , PRW -/MEW. J  t t ~ l ? t - l t - 1

where

PTt = Togo price level at time t

MT = Togo money supply at time t-1t -1
PRW /MRW = Price level or money supply of the Rest of the t-1 t-1

z World at time t-li

In using France as representative of the Rest of the World, 

annual and quarterly results show the existence of the relationship

investigated. They indicate also that foreign economic factors are the

major determinants of the Togo consumer price index.

vii



CHAPTER 1

INTRODUCTION

On the West African coast lies a small country as large as one-

fifth of the state of Arizona: The Republic of Togo, Economically, this
/

country is referred to as underdeveloped. Togo's currency is related 

to that of France by a fixed exchange rate since 1945. Given this situ

ation, do changes in the Togo money supply and in foreign economic 

indicators (price level, money supply) affect the price level in Togo?

The answer is not clear-cut. The theory^leads to four major conclusions: 

First, changes in the domestic money supply do not affect 

domestic prices if these prices are determined by international 

factors,

Second, changes in domestic money supply affect domestic prices 

if these prices are not entirely determined by foreign factors.

Third, changes in foreign price level affect domestic prices. 

Fourth, under certain circumstances, changes in domestic prices 

may affect domestic money supply rather than the opposite.

Assuming that there exists a relationship between the Togo price 

index, the Togo money supply, and an appropriate foreign economic indi-- 

cator, the next question is the following: Which one of the two variables 

(Togo money supply, foreign indicator has the largest impact on the Togo 

price level?

1



This study is aimed at verifying the existence of the assumed 

relationship and the relative contribution of each of the independent 

variables (the Togo money supply and foreign economic indicators) to 

the determination of the Togo consumer price level. The work is or

ganized along the following lines.

1. A brief review of the relevant literature.

2. The application of the theory to Togo.

3. The methodology followed.

4. The empirical results.
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CHAPTER 2 

REVIEW OF THE LITERATURE

David Hume is one of the pioneers of a school of thought which 

basically asserts that under certain conditions, a change in the balance 

of payments induces a change in the money supply which in turn entails a 

change in the price level.^

Before going into the details of this theory* it may be useful 

to spell out the underlying assumptions.

The Assumptions

First, the quantity theory of money is assumed applicable. That 

is, the following relationship exists between the money supply and the 

price level.

M x V = P x E

where

M = quantity of money in the economy

V = velocity

E = total units of expenditures (consumption + investment + 

government expenditures)

P = average price of one unit of expenditure.

1. David Hume, Writings on Economics, ed. Eugene Rotwein 
(Madison: University of Wisconsin Press, 1955), pp. 60-77.

3



Second, the country’s currency is related to foreign currencies by a 

fixed exchange rate. Third, the demand for goods and services is elastic. 

Fourth, trade is free. No exchange control or barriers exist. Public 

authorities will not intervene in fixing good prices or maintaining them

at a certain level. Fifth, the small country (called A) is specialized
\

in the production of cloth. It consumes part of its production of cloth 

and exports the remaining portion. A consequence of this assumption 

coupled with that of free trade is that there exists a unique price for 

cloth. Cloth is sold at the same price in country A and abroad. Sixth, 

country A imports some goods (food). Seventh, the inhabitants of country 

A consume no nontraded goods. Eighth, there is no capital movement.

The Model

Depending on the source of the initial imbalance and the rela

tionship between foreign prices and domestic prices, the latter may or 

may.not be affected during the adjustment process. The disturbance may 

come from three origins: (a) a change in the balance of payments, (b) a 

change in the amount of credit in the economy, (c) a change in foreign 

prices.

Source of Disturbance: Change 
in the Balance of Payments

2According to Professor Robert Triffin, the money supply, the 

credit created by the banking system and the balance of payments are 

linked by the following relationship:

2. Robert Triffin, Europe and the Money Muddle (New Haven: Yale 
University Press, 1957), pp. .48-53.
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dM = dC + dBP

where

dM = change in the money supply

dC = change in the amount of domestic credit created by the 

banking system 

dBP = change in the balance of payments.

Let us assume that country A has experienced an export surplus. 

Its balance of payments which previously was in equilibrium is then in 

disequilibrium. The foreign exchange earned from this surplus will be 

automatically converted into domestic currency. Indeed, the central bank 

will hold the foreign currency and issue a corresponding amount of local 

currency. The domestic money supply will increase. This augmentation 

of the money supply will cause expenditures to rise, prices remaining 

unchanged, indeed, the quantity theory of money states that:

Money supply x velocity = price x expenditure.

That is: MV = PE

The price level P is locked into placed by international competition 

(see Assumptions 5 and 6). Assuming the velocity is constant, as the 

money supply rises, expenditures on consumption and investment have to 

rise. Increased expenditures entail more imports. Since cloth price 

is competitive, the extra domestic demand will cause a decrease of 

export of cloth rather than an increase of the price of cloth. Reduced 

exports coupled with increased imports will result in the depletion of 

foreign exchange reserves, This will lead to a new balance. So, if



all the assumptions mentioned above hold true, a change in the money 

supply following an export surplus affects the foreign reserve position 

of the country but not its prices.

How would the adjustment process work if domestic prices are 

not tied to foreign prices?

Say, country A fs money supply rises following an export surplus. 

Purchasing power will rise as a result of accumulation of foreign ex

change . Consequently, demand for foreign goods as well as home produced 

goods will increase. Assuming that the supply of domestic commodities 

is fixed, their prices will rise. This will likely dampen export 

receipts. Increased imports coupled with decreasing exports will entail 

the depletion of the foreign exchange formerly accumulated and hence the 

money supply will decrease. The adjustment process will cause domestic 

prices to fall as a result of the reduction of the money supply (V re

maining constant) and the consequent reduction of the demand. Imports 

will decline following the foreign reserve depletion. Exports will rise 

because of the lower level of their prices relative to foreign prices. 

Increasing imports coupled with increasing exports will end the balance 

of payments deficit and thus restore equilibrium.

Source of. Disturbance: Change in the 
Volume of Credit Created by the 
Banking System

Let us assume that the balance of payments is in equilibrium but 

that in a discretionary manner, monetary authorities decide to increase 

the amount of domestic credit created by commercial,development banks



and other financial institutions. This will result in a balance of pay

ments deficit in the short run.

Indeed, dM = dC + dBP. The balance of payments being originally 

in balance, as the volume of credit (dC) rises the money supply (dM) 

will increase, Expenditures will rise: MV = PE, V and P being constant,

as M increases, E has to increase. As expenditures increase, imports
)are likely to rise and as a result, demand for foreign exchange will 

increase. Since the balance of payments was originally in equilibrium, 

that is the supply of foreign exchange matched exactly the demand for 

foreign exchange prior to the monetary disturbance, since there was 

such a balance, the central bank would be theoretically unable to meet 

the extra demand for foreign exchange, There would be then a deficit in 

the short run. In the long run, this imbalance may be resolved in the 

following way. The money supply will decrease as a result of the deficit 

experienced. This reduction in the money supply will entail a decrease 

of expenditures, the velocity and the price level remaining unchanged.

The reduction in domestic demand will free home produced goods for ex

ports and will cause a reduction of imports. Decreasing imports to

gether with increasing exports will permit a restoration of balance of 

payments equilibrium.

So an increase of the money supply due to a rise of the amount 

of credit created by the banking system results in a temporary balance 

of payments deficit. Domestic prices are not affected if they are fixed 

through international competition. These prices may change only if they 

are relatively independent of foreign prices.



Before closing the discussion about changes in the money supply 

and their effects on domestic prices, it seems appropriate to think 

about movements of the prices of a peculiar category of goods: the non

traded goods,

These goods have the following features,

1. They are produced and consumed by the inhabitants of country A.

2. They are traded in country A only. In other words, they are not

subject to international trade.

3. However, they can be substituted for some imported goods.

Palm wine can be one of these nontraded goods, The.question

here is what will happen to the price of these commodities if the money

supply rises?

An increase of the money supply will have a three-fold effect on 

the total demand function: demands for imports (food), for the goods 

normally exported (cloth) and nontraded goods (palm wine) will rise. The 

impact of rising demands for food and cloth on the prices of these 

commodities has been examined.

An increase in demand for palm wine may entail a temporary up

ward movement on its price relative to the prices of food and clothing 

provided that palm wine and say, French wine, are not perfect substitutes. 

If this higher price persists while the extra cash balance has been taken 

out of circulation by the central bank, people may purchase less palm 

wine and switch to its substitutes which are cheaper. If these sub

stitutes were imported, then prices of nontraded goods (palm wine) would



be influenced by international competition. However, it must be pointed 

out that if palm wine and French wine are not perfect substitutes, the 

price of palm wine may remain permanently high. The sustaining factor 

would be the high demand for palm wine. Its price will not be then 

directly affected by foreign prices.

The major conclusions reached so far are as follows: First, an 

increase of the money supply induced by an export surplus leads eventu

ally to a new equilibrium of the balance of payments with no domestic 

price change, if this price is locked into place by international compe

tition. . Second, a discretionary increase of the money supply while the 

balance of payments was in equilibrium, leads to a temporary balance of 

payment deficit with no price change. Third, if domestic prices are 

not entirely determined by international factors, an increase of the 

money supply from domestic sources would result in temporary upward 

pressure on home prices. Equilibrium in the balance of payments and 

the original price level would be restored by the decrease in the money 

supply induced ‘by temporary balance of payments deficits. An increase 

in the money supply induced by a temporary export surplus will result 

in a permanent increase in home prices. Fourth, the prices of non

traded goods are influenced by those of imported goods which are their 

close substitutes. The relationship between the two types of goods is 

lessened (if not destroyed) as the degree of substitution decreases.
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Source of Disturbance: Change 
in Foreign Price Level

Say there has been an increase of foreign prices. Given all the 

former assumptions, this disturbance will generate an upward movement in 

domestic prices and may entail a rise of the money supply. Indeed, by 

assumption, the prices of exports and imports of country A are positively 

related to foreign prices. So, an increase in foreign prices will cause 

an upward pressure on domestic prices in country A. The effects of the 

higher foreign and domestic prices can be explained as follows. Increased 

domestic prices will reduce consumption and investment of private indivi

duals and public institutions.

Reduced expenditures will free domestic produced goods for ex

ports, Exports will increase. Imports may remain constant or decrease 

as a result of decreased expenditure. Rising exports coupled with falling 

imports will cause an improvement in the balance of payments. Conse

quently, the money supply will rise (dM=dC+dBP)., This expansion of the 

money supply will cause expenditures to increase and hopefully reach or 

exceed their former level. So, an initial increase of prices entails an 

ultimate expansion of the money supply in the long run.

The conclusion of this section is as follows.

First, changes in foreign prices induce similar changes in 

domestic ones,

Second, changes in domestic prices may generate movements in do

mestic money supply. Put another way, domestic prices affect the money 

supply. To this extent, one can say that the money supply is an endoge

nous variable while the price level is an exogenous one. It is not



certain then that changes in the money supply contribute to the explana

tion of changes in.the price index.

In summary, the theory leads to four key results.

First, changes in domestic money supply do not affect domestic 

prices if these prices are determined by international factors.

Second, changes in domestic money supply affect domestic prices 

if these prices are not entirely determined by foreign factors.

Third, changes in, say, foreign price level, affect domestic

prices.

Fourth, under certain conditions, changes in domestic prices may 

affect domestic money supply rather than the opposite.

In what way can the theory outlined above be applied to Togo?

The answer is twofold. First, the underlying assumptions will

be reviewed and then the model will be explained.



CHAPTER 3

THE- THEORY APPLIED TO TOGO 

. The Assumptions

The Quantity Theory of Money

So far, there has been no attempt to examine the validity of 

this theory using data concerning Togo. However, this theory will be- ', 

used in the study.

Fixed or Flexible Exchange Rate?

Togo is one of the 11 African states whose currency has a fixed 

relationship to the French’ Franc since December 1945. The currency unit 

is the CFA franc, Before 1960, CFA stood for ’’Colonies Francaises 

d ?Afrique, ” After 1960, it became ’’Communaute 1 Financiere Africaine, ”

In December 1945, the exchange rate was 1 CFA franc = 1,70 French Franc. 

In October 1948, the fixed relationship was 1 CFA franc = 2.00 French 

Franc. The present exchange rate is 1 CFA = .02 French Franc beginning 

January 1960, after a new par value was established for the French Franc.

The Demand for Goods and Services

There is no empirical evidence as to how consumers respond to
\

significant changes in prices. Table 1 shows the group of items in

cluded in the Togo consumer price index and their percentage weights.

12
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Table 1. Method of computations of the Togo consumer price index,*

Group Number of 
Items

Percentage
Weights

Food 53 47.9
Alcoholic beverages, tobacco and. kola 12 10.6
Fuel, water and light 6 5.3
Household equipment and cleaning materials 
Housing:

13 2.8

Rent 1 2.9
Repairs - 7 3.9

Clothing 16 7.7
Transport. 1 4 3.5
Services 9 3.1
Miscellaneous 30 12.3

Total 151 100.0

Official title: Consumer Price Index 
Official base: 1963 = 100,
Computation: The index is computed as a weighted arithmetic average with 
fixed base, the weights corresponding to the base period.
Weights and composition: The weights and selected items were derived 
from a family expenditure survey conducted from June 1964 to June 1965 
among African private households in Lome. The number of items and the 
percentage weights used in the computation are indicated above.
Price data: Prices for all items are collected by agents from local 
market, main stores and service establishments. Prices for local food 
items are ascertained twice a week; those for all other items are ob
tained once a month.
National publication: "Bulletin mensuel de statistique,H Direction/de 
la statistique, Secretariat d'Etat a la presidence charge du commerce, 
du plan et de I1Industrie, Lome.

* This table has been provided by the Bureau of Statistics--Internation
al Monetary Fund, Washington, B.C.
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Food accounts for about half of the index in relative terms (47.9%). 

Without knowing at least the names of the 53 items included in this group, 

it is difficult to make any comment about how sensitive the demand for 

food is as prices change. The next most important groups (relative to 

their weights) are ‘'Alcoholic beverage, tobacco and kola" (10,6%) and 

"clothing" (7.7%). The demand for items included in these two cate

gories is likely to be price elastic.

In the study, the writer will make the simplifying assumption 

that the demand for goods and services is price elastic.

Trading Pattern

The condition of free trade is not likely to be totally realized. 

There may not- exist trade barriers such as quotas but it is certain that 

import and export duties are levied on commodities crossing the borders. 

However, despite this limitation and for the period concerned, the 

writer is not aware of any severe trade barrier imposed by public 

authorities for balance of payment purposes, especially on movements of 

goods and services between Togo and France, So, the assumption of free 

trade can be held as partly true.

Assumptions Regarding the Size of the 
Country, Specialization in Some Pro
ducts and the Consumption Pattern

First, Togo is a small country relative to its trade partners.

So, it is likely that its terms of trade are determined by its partners

or the major producers of the goods that it sells. Second, the argument

of Togo being specialized in the production of some goods and its
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partners in that of other commodities is not necessary for the analysis. 

What matters is that trade between Togo and the rest of the world exists, 

For the period in question, there is ample evidence that this condition 

is satisfied. Third, most of the goods produced in Togo and exported 

(cocoa, coffee, cotton, phosphate) are not locally consumed because of 

their low level of industrial processing. So, their prices do not affect 

directly the local consumption pattern. In the long run, export prices 

may affect the allocation of factors of production between, say, cash 

crops (cocoa, coffee) and food crops (corn, yarn). If growing coffee 

for export turns out to be more profitable than planting yams, farmers 

may produce fewer yams and more coffee. In other words, in the long 

run, export prices may affect domestic consumer price index. The present 

study will not deal with this aspect.

The Nontraded Goods

There is no doubt about their existence. The controversy re

gards the extent of substitutability between imported goods and non

traded goods. There is no clear-cut answer. As mentioned above, if 

nontraded goods and some imported commodities are perfect substitutes, 

then prices of nontraded goods may not move independently of those of 

their substitutes. Otherwise, the demand may shift from nontraded 

goods to their substitutes when these nontraded commodities became too 

expensive, If these two types of goods are not perfect substitutes or 

for some reasons (taste, nationalism) the demand for nontraded goods is 

inelastic, prices of nontraded goods will not be affected by foreign 

factors.
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In this study, it will be assumed that the degree of substitution 

is such that too high and permanent a price of one type of goods will 

cause a switch to its substitute.

After these clarifications, what are the relevant components of 

the consumer price index in Togo?

The Model

The Basic Equations

The domestic demand for goods and services (and consequently 

their prices) is satisfied from two sources: home and abroad. The 

theory asserts that domestic price level may change as a result of an 

upward or downward movement of foreign prices.

FT = PT(PRW, PNTG)

where

PT = Price level in Togo

PNTG = Price of nontraded goods in Togo

PRW = Price level in the Rest of the World,

The price level in the Rest of the World depends on the money 

supply abroad.

So, PRW = PRW(MRW)

where

MRW = Money supply in the Rest of the World.

The prices of nontraded goods depend on domestic factors such as the
\

money supply. They are also function of the prices of foreign substitutes.
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So, PNTG = PNTG(MT, PRW),

Togo price index can then be written as follows:

PT = f(MT, PRW, MRW).

Since PRW = PRW(MRW), the equation of the Togo price index can be broken 

down into

<. PT = f(MT, PRW)

or

PT = f (MT, MRW) .

The Lags

First, consumers may not know the determinants of the prices of 

goods, They may use past prices as yardsticks for the determination of 

current prices, In other words, the price level at time t depends on 

the price level at time t-1.

PT = f(PRTt^1, MT, PRW, MRW)

Second, it is also likely that changes.in domestic money supply and 

foreign economic indicators do not affect instantaneously the Togo price 

level. Put another way, it is not unrealistic to assume that the Togo 

price index responds to changes in its components with a certain lag.

Say one period. So,

PTt = f(PTt__1, MTt-1, P R W ^ )

or

PT^ = f(PTt_i, MT^_i, MRW^p

Then, price level in Togo at time t depends on the value of this index 

at time t-1, the Togo money supply and the foreign price level or the 

foreign money supply at time t-1.
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Which of these variables has the highest explanatory value in 

the index?

The writer believes that the key variables are the external ones 

(price level or money supply of the Rest of the World) because, first, 

Togo is a small country relative to its major trade partners (the Euro

pean Economic Community and Japan) and second, its currency is tied to 

the French currency by a fixed relationship.



CHAPTER 4

THE METHODOLOGY

First, the technique to be used will be outlined. Second, the 

selection of the variables will be spelled out.

The Technique

The Equation

For convenience, the following notation will be used in the

presentation,

y = FT = Togo price index

= MT = Togo money supply

x^ = PRW or MRW = Foreign price index or foreign money supply.

The equation:

FT == f(FT 1 , MT 1 , PRW 1) can be rewritten: t t-13 t-1 t-1

\  - f« t - r  x2> V -

The stepwise multiple linear regression will be used. The Togo price 

index equation can then be written;

Yt - S0 + + »2X2 + P3X3 + "t

where

Po= constant

P , p ? P = coefficients of the independent variables,1 2 3

19
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The distribution of the error term will be examined later to 

determine whether the disturbances are random or autocorrelated. Further- 

statistical treatment will be carried out if necessary.

The Tests

First, a one-tailed t-test will be performed to determine the 

statistical significance of the (3 coefficients.

Second, a F-test will be conducted to examine the existence of 

a statistical relationship between the independent and the dependent 

variables.

Third, the contribution of the independent variables in explain

ing changes in the dependent variable is checked through the magnitude
2of the coefficient of multiple determination R .

The results of the annual distribution will be presented. Then, 

those of the quarterly set will follow. However, before examining the 

results,a brief comment needs to be made about data selection.

Data Selection

Two sets' of statistical information are needed: data concerning 

Togo and data concerning the Rest of the World.

Data Concerning Togo

The Consumer Price Index. Data regarding this variable are 

available, starting in 1966. The annual series run from 1966 up to 

1973 while the quarterly figures are available only from 1970 on (see 

Tables 2 and 3).
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Table 2. Yearly data on the Togo and French price indexes and money 
supply.*

Indicator

Period
Togo Price 
Time t 
Base
1970=100

Togo Money 
Supply 
Time t-1** 
Millions 
FCFA

France Price 
Time t-1 
Base
1970=100

France Money 
Supply 
Time t-1 
Billion 
French Franc

1966 92.2 5,216 80.8 177.24

1967 90.1 5,736 82.8 189.28

1968 90.4 6,678 85.1 198.32

1969 95.8 7,549 89.0 214.16

1970 100.0 • 9,690 94.4 211.80

1971 106.6 10,151 100.0 235.33

1972 114.9 11,878 l65.5 263.19

1973 119.0 11,824 111.7 302.52

* Source: International Financial Statist ics--various issues. 

** Time t-1 = 1 year lag. Example, if 1966 = t, 1965 = t-1.
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Table 3. Quarterly data on the Togo and French price indexes and money 

supply.*

Indicator

Period
Togo Price 
Time t 

' Base 
1970=100

Togo Money 
Supply 
Time t-1** 
Millions 
FCFA

France Price 
Time t-1 
Base
1970=100

France Money 
Supply 
Time t-1 
Billion 
French Franc

1970
Quarter I 98.9 10,085 ■ 96.3 217.98

- II 103.4 12,226 98.2 204.18
III 99.2 10,374 99.1 , 210.82
IV 97.7 ' 10,216 100.2 214.32

1971
Quarter I 101.7 10,151 101.3 234.14

II 107.4 ' 11,355 103.0 232.61
III 106.5 10,877 104.6 . 244.98
IV 110.8 10,895 106.0 248.19

1972
Quarter I 118.4 11,878 107.5 263.19

II 117.8 12,557 108.9 260.76
III 112.3 11,664 110.4 277.14
IV 110.9 11,756 112.5 285.89

1973
Quarter I 118.4 11,824 114.9 302.52

II 124.5 13,196 115.9 288.27
III 116.7 12,317 118.2 307.27
IV 116.4 11,347 ' 121.1 307.58

1974
Quarter I 124.1 11,560 124.4 332.10

II 134.0 15,757 129.0 355.50***
III 136.8 18,118 134.3 340.04

* Source: International Financial Statistics-various issues. 

** One quarter lag.

*** This value has been estimated.
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The Money Supply, This item includes demand deposit in banks, 

checking deposits in the Post Office and reserve money. Time deposits

are not included. Tables 1 and 2 show yearly and quarterly data.
)

Data Concerning the Rest of the World

France versus the Common Market. Table 4 indicates that through

the period 1964-1971, about half of Togo imports came from the European

Common Market (ECM); It seems reasonable to consider either the Common

Market in total or one of its members as the Rest of the World. The

table reveals also that more than half of the imports from the ECM comes

from France. Looked at from another angle, one-third of all imported

goods and services of Togo comes from France. So, Togo has strong trade

relationships with France. Moreover, the Togo currency is tied to the

French Franc by a fixed exchange rate and monetary transfers between

the two countries are subject to no limitations'

However, considering France rather than the whole Common Market

implies that the effects of changes in price in other Common Market

countries are ignored (unless reflects them) while these countries

account for about 40 percent in Togo imports from the ECM,

The use of Common Market indexes has more shortcomings than

advantages. The major advantage is that about 50 percent of the

disturbance in Togo price index due to foreign sources may be taken into

account: -

.Imports from ECM • cqn 
( Total imports ~
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Table 4. Relative size of Togo imports/country.

Period
Country 1964 1965 1966* 1967 1968 1969 , 1970 1971

_________ y

France 28 31 29 32 32 29 34

West Germany 13 19 11 7 7 8 9

Netherland 6 3 4 4 5 7 6
United Kingdom 9 6 8 9 12 14 12
Japan 14 14 16 11 7 6 5

Rest of the 
World 30 27 32 37 37 36 34

Total 100 100 100 100 100 100 100

Common Market 
Total 50 56 47 50 50 50 53

France/Common
Market 56 56 62 63 62 58 64

These percentages were computed based on data published by United 
Nations Commodity Trade Statistics, Statistical Papers, various issues.

* The data corresponding to this period were not available.
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Some of the disadvantages are the following. First, the special economic 

ties with France are covered. Second, the ratios

Togo import from an ECM member X 
Total Togo imports

are very different from one country to another. Moreover, changes in 

prices in various ECM countries are different. These differences con

stitute two sources of bias in using a flat ECM index. Third, there 

will be an increased statistical disturbance due to the fact that the 

Common Market index is in itself a weighted average of the relevant 

indexes of member countries. For example, the German export price index 

is not a good indicator of German real export price to Togo, The com

posite index obtained by combining the German figure with other 
C

countries indexes (also biased) is not likely to give a better estimate.

Using a weighted average of either France's index or the Common 

Market index is not likely to constitute a significant improvement for 

two reasons. First, the basic index that one may want to improve is but 

a rough estimate of reality. That is, neither the consumer price nor 

the export price is representative of Togo import prices. If it were a 

good approximation and one is concerned with weight, this approach may 

be justified.

Second, any weighing is likely to cover the peculiar monetary 

and historical relationship linking Togo and France.

In the light of this discussion and for convenience, the Rest of 

the World will be represented in the model by France.
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Data Concerning France/ The money supply, once again, will be 

narrowly defined in the sense that it does not include time deposits.

Its components are (1) demand deposits, (2) checking deposits in the 

Post Office, (3) private sector deposits with the treasury, and (4) re

serve money. The controversial item is what was called in the theory: 

foreign price index. The foreign price level that one needs to know is 

the price of French goods and services exported to Togo.

Two types of indexes are available:. the consumer price index and 

the export price.

The consumer price index includes the price of goods locally pro

duced and/or imported. Out of this total amount of goods and services 

available, a portion is consumed in France and the remaining exported. 

Some items (housing, medical fee) included in the French consumer price 

index are not relevant in indicating French prices of exports to Togo.

The second index which is the official French export price does 

not constitute a more satisfactory indicator of Togo import price from 

France. Indeed, French export prices reflect the exporting ability of 

France relative to its major trade partners (Germany) and the other 

.developed countries. In this respect, it is based on international 

competition. It may not be applicable to underdeveloped countries such 

as Togo with which the forms of trade might be determined based on 

different considerations. For example , Togo has strong taste for French 

goods or France aid tied to Togo may result in Togo buying French goods 

at a price different from official export prices of France. So, export 

prices may probably be an underestimate of Togo import prices. -



CHAPTER 5

THE EMPIRICAL RESULTS

Before presenting any results, it might be good to remind the 

reader of the theoretical issues involved. The first question was, what 

determines the consumer price index in Togo? It has been shown that, 

under certain conditions, domestic prices are affected by foreign prices 

and the domestic money supply.

Then the next question was that, out of these two determinants, 

which one comes first in explaining the Togo price/level?

The statistical analysis that follows is aimed at answering 

these two questions,

1, Is there any mathematical relationship between, on the one hand, 

the Togo consumer price index and, on the other hand, the French 

consumer price index and the Togo money supply?

2. If there is any, which one of the two components makes the larg

est contribution to the explanation of the Togo price index?

Annual and quarterly data have been collected and two sets of 

regressions have been run. The set, here, refers to the time base of 

the data: annual or quarterly. For each set two regressions are run. 

First, the Togo price is regressed on the French price and the Togo 

money supply. Second, the Togo price is regressed on French and Togo

27
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money supplies, The use of French money supply in the second regression 

is based on the idea that in any given country, there is a theoretical 

relationship between the price level and the money supply. The substitu

tion of the French money supply for the French price index is aimed at 

examining the influence of any appropriate French ̂ economic indicator on 

the Togo price level.

Results.of the Annual Set of Data 

Before examining the results in question, a brief comment needs 

to be made about the data gathering.

Annual Sample

The study covers only eight years (1966 through 1973). There 

has been no difficulty collecting data on the money supply for both Togo 

and France. Data on the consumer price level of Togo and France are 

available on the one hand in base: 1963 = 100 for the period 1966-1972 

and on the other hand in base: 1970 = 100 for the period 1967-1973. The 

1966 data has been converted into the 1970 base by an appropriate deflat

or, There is no data available on Togo consumer price for the period 

prior to 1966.

Analysis of the Empirical Results

There are two alternatives. In Alternative One the French price 

is used as independent variable while in Alternative Two it is replaced 

by the French money supply.
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Alternative One; French Price = Independent Variable. The re

sults are summarized in Table 5. Once again, the major questions one is

attempting to answer in this paragraph are as follows:

1, Is there any empirical relationship between,on the one hand,Togo 

prices,and on the other hand,Togo money supply and French prices?

2, If there is any, which one of the two independent variables ex

plain the Togo price index?

The answer to the first question will be based on the results

obtained from the F-test and the examination of the coefficient of
2multiple determination R ,.

In order to test the existence of an empirical relationship be

tween the Togo price index and the Togo money supply coupled with the

French price index, the decision rule is set up this way:
X

= 0 and ~ ® 

both (3̂  and ^  are not equal to zero.

If F . • n < . . i accept H .empirical^ 5  ̂ — theoretical^ ^  o

If F . . , > F , . . accept H. .empirical ,0 — theoretical,0 A

The comparison of the empirical and theoretical values of F leads 

us to accept the alternative hypothesis. That is, there exists an em

pirical relationship between the Togo price level and the two explora

tory variables.
2The over-all R (.9704) indicates that the two independent vari

ables, together, account for more than 97 percent of the variance in the 

Togo price index.



Table 5. Results of the regressions based on annual data

Various Statistics

Variables and 
Constant

Step of 
Entering 
in the 
Equation

Coefficient 
of Variables 
and Standard 
Deviations 
3,

Coefficient 
of Partial 
Determina
tion

Tolerance 2R at
Each
Step

F Statistic 
at Each 
Step

Alternative (1) 
France Price (X^) 1 1.2106*1’5

.3528
.9679 180.90

Togo Money 
Supply (X2) 2 -.000984*

.00149
.07968 .04749 . 9704 82.11

Constant -3.806
20.706

Alternative (2) 
France Money 
Supply (Xp 1 *5.1523 3 

.0618
.9227 71.66

Togo Money 
Supply (X2) 2 .00184* 

.00097
.4197 . 1708 .9551 53.27

Constant *1,5 51.129 ’
7.217

* = nonsignificant at 1 or 5% level (p = 0).
*1,5 = significant (p f 0). The number indicates the level of significance.
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What is the individual contribution of each explanatory variable? 

The France price is statistically more important in explaining the Togo 

price than the Togo money supply. Indeed:

1. First, it was the first variable to enter the equation as an 

independent variable,

2. Second, its coefficient is statistically significant at both

the one and five percent level while the coefficient of the Togo

money supply not significant.
23. The comparison of the value of R in step 1 and step 2 seems to

indicate that the contribution to the explanation of the total

variance of the Togo price index resulting from the introduction 

of the Togo money supply in the equation is rather small:

about ,25 percent. This slight improvement has been made at 

the expense of halving the over-all F value. This significant 

decrease of the F value might be due to the small sample size.

How can the major role played by the French price index be 

explained?

First, one-third of the Togo total imports comes from France.

So even if the prices of Togo's nontraded goods are not directly related 

to French prices, Togo prices could hardly be insensitive to changes in 

prices of imports from France, To this extent, the empirical results 

confirm the theory of interrelation between domestic and foreign prices 

and more importantly they indicate that prices in a small country depend 

on prices of its large trading partner.
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Second, it may be possible that French prices are correlated 

with the Togo money supply. If such an hypothesis holds true, then it 

is likely that if the French price entered first in the equation as 

explanatory variable, it might have accounted for most of the variability 

which otherwise could have been attributed to the Togo money supply. 

Indeed, if the quantity theory of money holds true,

where

P = = Togo price

M = M = Togo money supply.

Since the Togo price depends on the French price, one can write

pT = VV-
M V

Then PT(PF) = ^ -  or PF = P ^ M ^  V, E)

That is, there is a functional relationship between the French price and

the Togo money supply. This relationship is surely not realistic in

the sense that the Togo indicators (especially the Togo money supply) 

are not significant determinants of the French price level. Such a re

lationship has been developed only for an analytical purpose, That is, 

if the Togo money supply could be considered theoretically (see equation) 

as one of the determinants of French prices and if both the French price 

and the Togo money supply appear in an equation as explanatory variables, 

there is little information that the knowing of the Togo money supply

can add, given that the indicator (P ) which it contributes to determine

is already in the equation.
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Third, the theory also asserts that changes in domestic prices 

(for example, due to movements in foreign prices) may -result in the con

traction or the expansion of home money supply. In other words, the Togo 

money supply becomes an endogenous variable [M^ = M (P,̂ )] while in the 

original equation it was considered as exogenous, The smaller contribu

tion of the Togo money supply may then be due partly to the fact that 

the original model does not comply with economic reality, -

Before examining the results obtained when the French money 

supply is substituted for the French price, one might make the following 

comment about the sign of the coefficient It is negative. This '

negative sign does not mean that the Togo price level and the Togo money 

supply are inversely related. Indeed, the theory and the data set 

indicate that there exists a direct relationship between the Togo consum

er price index and the Togo and French money supply. That is, as the 

Togo and French money supply increase the Togo consumer price also rises. 

So, the partial coefficients ((3̂  and jB̂ ) should be both positive. The 

negative sign of might be due to the statistical and theoretical weak

nesses of the model (small sample size, nonlinearity of the regression 

function, incorrect classification of the variables between the two 

categories dependent and independent). .

Alternative Two: France Money Supply = Independent Variable.

The results are presented in Table 5. Once again, the F-test shows that 

there exists a relationship between the Togo price level and the Togo 

money supply, and the French money supply.
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2The comparison of the R in the two alternatives leads to the 

following conclusions.

First, if only one independent variable is to be used, the French 

price level is statistically preferable to the French money supply. 

Indeed, the French price explains 96 percent of the Togo price while the

French money supply explains only 92 percent.

Second, the combination of money supply data of the two countries 

is less important in explaining the Togo price than the combination of 

the French price and the Togo money supply. The reduction of the error 

term is 95 percent when the two money supply figures are associated 
while it is more than 96 percent as the Togo money supply is coupled 

with the French price. Economically speaking, the higher performance , 

of the French price level over the French money supply may be explained 

by the fact that the French consumer price index is more related to the 

price of Togo imports from France than the French money supply is to the

import prices in question*

It is also interesting to note that there is a three percent im- 
2provement in the R when the Togo money supply is associated with the 

French money supply while the increase is only ..25 percent as the Togo 

money supply is coupled with the French price. This result is cor

roborated by the higher coefficient of partial determination of .the 

Togo money supply. This coefficient measures the marginal contribution 

of the Togo money supply given that the French money supply or the 

French price is already in the equation. In the first alternative 

(France price = independent variable), this coefficient is .07968 while
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it is .4197 in the second alternative. The higher marginal contribution 

of the Togo money supply in Alternative Two than in Alternative One might 

be due to the fact that the French money supply is a less appropriate 

individual determinant of the Togo price than the French price is,

A closer analysis of the relative contribution of each explana

tory variable in the second alternative shows that the French .money 

supply is the major determinant of the Togo consumer price index. It 

was the first entering in the equation as independent variable. More

over, its coefficient (3̂  is significant at five percent level while the 

Togo money supply coefficient (3 is not significant.

However, it is interesting to note that the coefficient of the 

French money supply is not significant at one percent while the coeffi

cient of the French price is. This difference seems to support the 

idea that the French money supply is less appropriate than the French 

price in determining the price level in Togo.

In summary, except for statistical weaknesses, annual empirical 

results seem to support the theory and the thesis. The theory asserts 

that there exists a relationship between, on the one hand, domestic 

prices and, on the other hand, domestic money supply and foreign prices 

or foreign money supply. Statistical tests also indicate that such a 

relationship exists. The writer believes that foreign indicators are 

the major determinants of Togo price index. The statistical results show 

that French price or money supply is more important than Togo money 

Supply in determining Togo price level.



Results of the Quarterly Set of Data

Before presenting the results, some comments will be made about 

the data and the use of a lagged dependent variable.

Problems Concerning the Data andx 
the Analytical Formulation

The Data. Quarterly data concerning the French price index and 

the Togo money supply and price level is available for the period: First 

Quarter of 1970 through Third Quarter of 1974. There is no Togo price 

data available on quarterly basis prior to 1970.

Quarterly data concerning the French money supply is available

for the period indicated except for the first quarter of 1974. Neither

the International Monetary Fund publications nor the Organization for

Economic Cooperation and Development publications have provided this
1

data. The OECD publications just mention "strike" in a footnote: , The

writer had been faced with two alternatives: either to delete the data 

for the last two quarters and lose two degrees of freedom or to estimate 

the missing figure. The second alternative has been chosen. Two regres 

sions had been run with and without the estimated figure. The empiri

cal results lead to the same conclusion. The missing figure was estimat 

ed by calculating an average rate of increase based on the quarterly 

data for the period: 1970-1973. It was seven percent. This average 

rate had been applied to the figure of the fourth quarter 1973. The 

result was 355.5 billion French franc.

1. Organization for Economic Cooperation and Development, 
"France," Main Economic Indicators (December 1974), pp. 82-83.
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The Use of the Lagged Dependent Variable, It has been postulated 

that Togo consumers might use past prices as yardsticks in the determina

tion of future prices and consequently prices at time t might depend on 

prices at time t-1. So, the equation might be:

Yfc = P + PiYt_i + P2X2 + P3X3 + Ut '

where

Y = Togo price at time t

Y, - = Togo price at time t-1 t-l
%2 == French price at time t-1
X3 = Togo money supply at time t-1.

The introduction of the lagged dependent variable creates statistical ’ 

problems.

1, If the error term U is randomly distributed, the ordinary least 

square (OLS) method on which is based the technique used to 

estimate the (3 coefficients yields consistent but biased esti
mators in finite sample. That is the p coefficients obtained 

are consistent but they are underestimated. This underestima

tion may be a serious handicap if the model is to serve for pre

dictions.

2. If the disturbances are autocorrelated, applying the OLS tech

nique would yield inconsistent estimators.

In order to examine the contribution of the lagged dependent 

variable and the pattern of the error term U , the regression equation
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written above has been run with a sample size .of 18 observations, The 

results will be briefly presented.
2

1. From step 1 to step 3, the R increases from 85 to 90 percent 

while the over-all F decreases from 95 to 42. The F-test leads 

to accept the alternative hypothesis, however.

2. The French price has been the major determinant, then comes the 

Togo money supply and finally the lagged Togo price.

3. The French price coefficient is significant at both one and 

five percent.

4. The Togo money supply coefficient p is significant at five per

cent and nonsignificant at one percent.

5. The lagged Togo price coefficient P ̂  is not significant at one 

and five percent.

The results are less clear-cut about the distribution of the

error term U < t
When there is a lagged dependent variable in a regression equa

tion, the conventional Durbin-Watson statistic gives a biased result 

toward the value for a random distribution. The Durbin-Watson d value 

obtained is 1.337:

n 2 
£  (u= ■ 'wd = --- — ------------
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This test is inconclusive at both one and five percent. Further analysis

of the disturbance term has been conducted.

The graph of against indicates no clear pattern, if not

a random distribution.

Assuming a first order autocorrelation U has been regressed on

yt That is -U = p  ̂ . The value of p.  obtained turned out to

be statistically not significant at one and five p e r c e n t T h i s  seems to

indicate that the errors "UT are random, So, no clear-cut conclusion can

be drawn from the analysis of the error term.

The substitution of the French money supply for the French price

index gives the same results as regards (1) the over-all regression 
2equation (R , F-test), (2) the ranking of the explanatory variables,

(3) the statistical significance of the (3 coefficients, and (4) the 

distribution of the error term.

The general conclusion concerning the introduction of a lagged 

dependent variable in the equation is that this introduction does not 

contribute in a significant way to the explanation of changes in the Togo 

price index at time t. So, it will be deleted and only two explanatory 

variables namely the Togo money supply and the French money supply or 

price index will be used in the regressions whose results will be now 

presented,

The Empirical Results

Alternative One: The French Price = Independent Variable. The 

results are summarized in Table 6.



Table 6, Results of the regressions based on quarterly data.

Various Statistics

Variables
and
Constant

Step of 
Entering 
in the 
Equation

Coefficients 
of the Variables 
and Standard 
Deviation
i, c,

Coefficients 
of Partial 
Determination

Tolerance 2R at each 
step

F statistic 
at each step

Alternative
France 
Price (X1)

(1):

1
.7111*1’5
.1297 .8683 112.08

Togo 
Money ■ 
Supply (X2) 2

*i
.00182
.00071 .2893 .3783 .9064 77.48

Constant 12.761' 
9.303

Alternative (2):
France
Money
Supply (X ) ■ 1

.152f''1,5 

.0230 • .8348 85.92
Togo
Money
Supply (X2) 
Constant

2
*1 5 .00243 ’

.00053
*1 5 43.137 ’

5.0

.5618 .5153 .9276 102.55

* Nonsignificant at one or five percent level (g =0).
*1,5 Significant (g f 0). The number indicates the level of significance.



The first question to answer is the following: Is there any 

empirical relationship between the Togo price and the combination of the 

Togo money supply and the French price?

First, the F-test shows that such a relationship exists.
2Second, the R amounts to .906,

Concerning the distribution of the disturbances, the Durbin- 

Watson test is inconclusive at both one and five percent. At one per

cent, the two boundaries of the theoretical d values are d^ = .83 and 

d^ = 1,26 while the empirical d is 1.1447. The writer suspects that a 

larger sample size would lead to the conclusion of a random distribution 

of the error term.

Which one of the independent variables is the major determinant 

of the Togo price index? Once again, the results pinpoint the French 

price index. Indeed, it was the first entering in the equation as 

explanatory variable. Moreover, its coefficient in the regression is 

significant at one and five percent while the (3 coefficient of the Togo 

money supply is significant at five percent and not significant at one 

percent.

It is interesting to note that the standardized statistic of the 

P coefficient of the French price (Psl) is twice that of the coefficient 

of the Togo money supply (p^) - The subscript f,S,f stands for standard

ized, The standardized value of P^ is computed as follows:
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where

(3̂  = coefficient of the French price in the regression equation.

Sv = standard deviation of the mean of the French price distri- 
X1

bution.

SY = standard deviation of the mean of the Togo price distribu

tion.

SI
711 x 10.8538

11.3232 .6816

A similar statistic computed for the Togo money supply amounts to .3171. 

This standardized coefficient of the Togo money supply (.3171) is less 

than half that of the French consumer price (.6816). The relative con

tribution of each of the two independent variables to the variance of 

the Togo price can be approximated by dividing the square of each of 

the standardized coefficients by the coefficient of multiple determina

tion That is:

h i  = (.6816) 2
R2 (.9064) 2 .5655

R'
= .1224

1. For more details about the statistical treatment, see Quinn 
McNemar, Psychological Statistics (New York: John Wiley and Sons, Inc.,
1955), pp. 174-177.
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The value .5655 is more than four times that of .1224. This seems to 

emphasize the idea of the larger contribution of the French price in 

explaining the Togo consumer price. It is likely that the major role 

that the French price plays in the determination of the Togo price is 

partly due to the close economic relationship (trade and monetary 

especially) existing between the two countries.

At the one percent level of significance there is statistical 

evidence that there exists a relationship between the Togo consumer 

price on the one hand and the Togo money supply and the French consumer

price on the other hand.

At the same level of significance there is ample evidence that 

the French price index is the major determinant of the Togo price index. 

Are the conclusions similar if the France money supply is substituted 

for the French price index?

Alternative Two: The French Money Supply = Independent Variable.

The results are presented in Table 6. The F-test proves again the

existence of statistical relationship between the Togo price and the

French money supply coupled with the Togo money supply.
2The coefficient of multiple determination R also indicates that 

the combination of the two independent variables explains about 93 per

cent of changes in the Togo price. In relative terms, the introduction 

of the Togo money supply in the equation permits to explain 11 percent 

more of the total variability of the Togo price while the F value im

proves more than 19 percent. This significant improvement of the



F-statistic might be due to the sizeable increase of the coefficient of
2multiple determination R :

2R /k-1(F =..... .—   with k = 3, n = 19) ,
1-R /n-k

2It is interesting to note that the over-all R is higher when 

the French and Togo money supply are used as independent variables than 

when the French price is coupled with the Togo money supply. The writer 

is not aware of any economic justification of this difference.

As regards the distribution ofx the error term the Durbin-

Watson test is inconclusive at five percent but leads to accept the null 

hypothesis of zero autocorrelation at one percent.

Concerning the relative contribution of each explanatory variable, 

the French money supply is again the major determinant. It entered in 

the first step. Furthermore, the statistic

,2S1
R2

which approximately indicates its relative importance to the variability
. . g2of the Togo price is larger than that of the Togo money supply (_S2) :

R2
4-f1 = .4421 
RZ

while
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It is worthwhile noting that the relative contribution of the 

Togo money supply in explaining the dependent variable is higher in 

Alternative Two than in Alternative One. Indeed:

1. The relative importance of the Togo money supply approximated 

by the ratio

R2

is .2092 in Alternative Two while it is .1224 in Alternative One„

2. The coefficient of partial, determination of the Togo money supply

which expresses its marginal contribution to the explanation of

the dependent variable, given that the other independent variable

is already in the equation, is larger in Alternative Two than

Alternative One (.561 versus .289),
23. The absolute change in R is higher in Alternative Two than in 

Alternative One (,9 percent versus .4 percent).

4. Finally from step 1 to step 2, the over-all F increases 19 per

cent in Alternative Two while it decreases 31 percent in Alterna

tive One.

All this evidence seems to support the idea that the French 

money supply is less appropriate a determinant of the Togo price than 

the French price is. So the Togo money supply can make a significant 

contribution after the French money supply is in the equation.

Finally, one may note that both on yearly and quarterly data 

bases, the coefficient of tolerance which measures the multicollinearity



between independent variables is larger in Alternative Two than in 

Alternative One. That is the intercorrelation of the Togo money supply 

with the French money supply is higher than that of the Togo money supply 

with the French price. On annual data basis, the coefficient of toler

ance of the Togo money supply is ,1708 in Alternative Two while it is 

equal to .0474 in Alternative One. On quarterly data basis, this co

efficient is .5153 in Alternative Two while it is .3783 in Alternative 

One, This statistical result may be partly explained by the fact that , 

the currencies of the two countries are linked by a fixed exchange rate. 

So, it is not unlikely that the Togo money supply may be more affected 

by changes in the French money supply than changes in the French price 

index.



CHAPTER 6

CONCLUSIONS

At the beginning of this study, two questions were raised.

First, what are some of the determinants of Togo prices? Second, which 

one pf these determinants plays the major role? From the review of the 

literature, four theoretical conclusions concerning the determination of 

Togo prices were reached.

First, changes in domestic money supply do not affect domestic 

prices if these prices are determined by foreign factors (international 

competition, oligopolitic measures). That is if, say, Togo experiences 

an export surplus, its money supply may increase (dM = dC + dBP). Such 

an augmentation of the money supply given constant velocity, will push 

expenditures up rather than affecting prices which are locked into place 

(MV = PE) ,

Second, changes in domestic money supply affect domestic prices 

if these prices are not entirely determined by foreign factors. That 

is if the money supply rises following, say, an export surplus, prices 

may rise to compensate solely for changes in the money supply or both 

prices and expenditures may rise.

Third, changes in foreign prices affect domestic prices. This 

results from the fact that Togo has important trade relationship with 

France and moreover Togo has small economic power relative to France.
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So an increase in France prices will induce an upward pressure on 

Togo prices.

Fourth, under certain conditions, changes in domestic prices may

affect the domestic money supply rather than the opposite. Say,

domestic prices rise following an increase of foreign prices, assuming,

the velocity and expenditures constant, domestic money supply has to

rise if the equation is to be maintained (MV = PE). In other words,

changes in domestic prices may induce changes in domestic money supply.

The model tested assumed the second and third conclusions.

That is, domestic prices are affected by foreign factors (prices or money

supply) and domestic money supply. The empirical results support the
2existence of such a relationship at, at least 90 percent (R = 90%).

They also support the view that foreign factors are the major 

determinants of the Togo consumer price index. In other words, a large 

part of the inflation in Togo is imported.
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