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( i i ) 

ABSTRACT 

The study investigates the short term behaviour of 

exchange rates in Kenya with the aim of making relatively 

accurate short term forecasts using the asset 

approach to exchange rate modelling. 

market 

A sample of six different currencies is used to bring 

out the relationship between the short term movement of 

exchange rates and the nominal interest rates. 

A regression of the current exchange rate against the 

previous one and the differential interest rates reveals 

that the time series of exchange rates is predominantly a 

first order autoregressive process. The inclusion of 

interest rates does not significantly improve the data 

fitting performance of the model,though it appears to 

improve the predictive performance. 

To investigate this unexpected finding,the first ord r 

difference in exchange rates is regressed against the the 

interest differential. The result gives poor d ta fitting 

and the F-test confirms that the regression 

significant. A close examination of the tim s ri 

first order differenc of exch n r 

autocorr 1 t ism func ion w it. y 

is not 

of th 
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1.INTRODUCTION 

_L_1 Background 

The foreign exchange market is a vast industry spanning 

almost every country in the world due to the importance of 

international trade~ The sheer size of this market and its 

consequent implications on macroeconomic activity of 

participating nations has led to intense interest into its 

detailed functioning as is evident in the number of 

publications devoted to its study (Meese,1990). 

In 1989,the foreign sector accounted for about 25% of 

2 
Kenya's GOP. Its size,coupled with the volatility of export 

product prices has made this sector of special interest to 

economists,policy makers and businessmen alike. Needless to 

add,the performance of this sector impinges directly on th 

economic well - being of the country as a whole. One of the 

powerful tools used by policy m k r in i gul ion i 

h xch ng r te. W il h ol1 y u t. in h 

u . 0 th XC n n m1c t1 n t 

imp t t., h 1 lJ y w 1 n n n ly h I 



term (monthly) movements of mean interbank exchange rates. 

In developed foreign exchange markets,forward rates provide 

readily available and reliable estimates for future exchange 

rates.However, in many developing financial markets, 

market-driven forward rates are often not available hence 

the need for reliable estimates of future exchange rates. 

The behaviour of exchange rates in the short term is the 

result of a combination of both government economic and 

exchange rate management policies and global market forces. 

This study would provide information on the short term 

behaviour of the Foreign exchange market and the limits of 

exchange rate forecasting in Kenya. 

Towards this end,the study is organised in five 

distinct chapters. Chapter 1 introduces basic exchange rato 

terminology including a summarised discussion of xi sting 

exchange rate arrangements with sp ci 1 

This ch p r lso d t il 
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providing suggestions for further research. Appendices of 

computer print-outs and graphs are provided for the keen 

reader who might wish to reproduce the study. 

Exchange terminology Exchange 

arrangements. 

In this study we adopt the following working definitions; 

The Nominal exchange rate is the quoted price of 

foreign currency in local currency. 

The nominal effective exchan e rate index represents 

the ratio (expressed with respect to a ba e year) of an 

index of the period average exchange rate of the currency in 

question to a weighted geometric average of exchang ra es 

for the currencies of selected partner (or competitor) 

countries. For Kenya,a composite basket of currencies,the 

Special Drawing Right (SDR) 3 1s u d. 

A r fin d b o dly 

min f ctiv f t v 

v m n i n r t, i n 1 r· h h m 



country and its partner (or competitor) countries.In both 

cases,an increase in the index reflects an appreciation. 

Having introduced these concepts,we now outline the 

various exchange rate management techniques existing in the 

world (Quirk,1989). 

Governments manage and intervene in foreign exchange 

systems in essentially two ways; one is by pegging or 

managing the exchange rate as opposed to allowing it to 

float (i.e.,be set by the market). The other is by imposing 

restrictions or taxes and subsidies on the use of foreign 

exchange. Restrictions that limit the openness of th 

external sector may be aimed at maintaining a pegged or 

managed exchange rate at a desired level or at influencing 

the level of a floating exchange rate. Policies for the 

exchange rate and trade restrictions are ther for two sides 

of one coin. 

Th m j o r o rm 0 c n m 

di 1n u1 h d r m on t>y 

1 x ibil i ty, ht 1 .t.t .tl wh 1 c h t. 

r m 1 t t 
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currencies of which the IMF's SDR is an example.Currency 

pegs generally have not achieved their purpose of preventing 

exchange rate variability,first because they must be 

adjusted from time to time and second because pegged 

currencies float against currencies outside the peg. 

Managed indicator arrangements attempt to formalise the 

basis on which exchange rate adjustments are made. A common 

form is the inflation-adjusted "real exchange rate 

peg",which has the aim of achieving 

competitiveness against a basket of currencies 

trading partner countries.Another form of 

announced exchange 

continuous 

of major 

indicator 

rate or arrangement is the pre 

"tablita",by which the 

predetermined rate. 

exchange rate crawls at a 

In managed-flo~t arrangements the central bank,rather 

than the market sets the exchang rat ,bu v ri it 

fr quen ly. T di f nc w n .h 1 nd h p 

i ndi c t m. n Jld J m nt 1 r 

u. d to t.h bu 

not. c , l . m n 
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Managed indicator arrangement is the foreign exchange 

management scheme adopted by the Kenya government. In 

independent floating systems the exchange rate is determined 

primarily by market forces. The form of government 

intervention is by participating directly in the foreign 

exchange market. This form of foreign exchange management is 

frequently associated with developed economies though a 

number of developing countries have started adopting it 

(Quirk,1989).In independent float systems,exchange 

policy and monetary policy collapse into 

(Mathieson,1989). 

~ The Ken an forei n exchan e market: It§ 

Q[gani~~tiQn and the effects pf governm nt olicy. 

rate 
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to adjust the exchange rate. Exchange and trade controls are 

only useful in the short term,and even then they have not 

proved to be successful (Quirk,1989). The choice of an 

appropriate exchange rate system is of great importance to a 

country as it will have important implications for the 

conduct of its domestic and international economic policy. 

Independent Kenya has had three exchange rate 

t 
. 4 

managemen reg1mes . Between 1966-1975, the shilling was 

pegged to the US Dollar in a fixed relationship. Thus 

variations in the exchange rate in this period was caused 

purely by external economic & politic 1 dev lopm nt. . 

Between 1975 - 1984 the government adopted the so called 

" 5 managed float" in which the Kenya Shilling was pegg d wi h 

the IMF's Special Drawing Right (SDR). The aim w s to 

enhance exchange rate stability by making th Shilling 

depend on many currencies inst d of JU on . luc u ion 

between the SOB and oth ci c u d h p d 

d i l y 1 uc u t ion 1 n h l .h 1\ t. in 

-------------------------------------------------------
m 

------------------------------------------------------



these changes were external and did not reflect the 

country's economic conditions,they led to the Kenya Shilling 

becoming overvalued with time since its value did not 

respond to the changing economic conditions in the country. 

This resulted to the need for frequent adjustments 

(devaluations) at the instigation of the IMF in order to 

effectively deal with the chronic balance of payments 

problems that the country experienced during this period~ In 

addition,massive devaluations of a currency can have 

devastating political implications and can lead to 

uncontrolled inflation. Thus the present exchange rate 

management policy (1984- ) was formulated. The current 

exchange rate management regime is the "Crawling Peg" 7 of 

the managed indicator variant in which the Kenya shilling is 

gradually devalued mainly in accordance with trends in the 

6 
As has been observed els wh r ( 

' 
Nj1r 1 n i , 

exp ri nee with d v h y 
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balance of payments position. This study will concentrate on 

this last policy regime of the crawling peg. In view of 

these remarks,it is evident that government policy has a 

strong influence on the behaviour of exchange rates. 

Trading in foreign exchange in Kenya is closely 

regulated by the government and is limited to authorised 

dealers only. These are typically institutions licensed as 

commercial banks and the Central Bank itself. Exchange rate 

policy is formulated by the treasury and implemented by the 

Central Bank as the authorised institution. 

Very briefly, the Kenyan foreign exchange market works 

8 as follows; 

First observe that the Kenyan local time is 16 hours 

ahead of New York time so that in the evening inN w York,it 

is early morning in Nairobi (for example,at 8pm. on mond y 

in New York,it is 4am. on tu d y in Nairobi). A h clo 

of busin s on typic 1 d y, c 1 1 n qu n 

t xch ng r 11 lJ ) nd th 

nd b w h lJ u 

-------------~----------------------------------------
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by the Federal Reserve Bank
9 

to the Central Bank of Kenya at 

which time it is early morning in Kenya.· At the opening of 

the day in Kenya,the Central Bank sets the value of the 

Kenya Shilling with respect to the SDR as; 

1SDR = Kt x 1Ksh. 

Where Kt is the period t exchange rate coefficient 

d . t d f th . d . d 1 . 1 0 a JUS e or e per1o 1c eva uat1on . 

Using the triangular arbitrage relation,the Central 

Bank is now able to compute the exchange rate between the 

9 
There are basically two rates quoted in the foreign 

exchange market.The first is the interbank rates betw en th 
Central Bank and the commercial banks. The second are th 
rates quoted by the banks to the customers.In addition th r 
is the usual buy sell spread for each of the e 
rates.Finally,each of these transactions involve 
commissions,the first being payable to the Cen ral B nk by 
the commercial banks and the latter is payabl to th 
commercial banks by the customers. 

This study will be concerned with 
rates si nce these are what are publis 
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KSh and the various other currencies in good time to send 

them to the commercial banks by 9 am. For example,for the 

Swedish Kroner,we have; 

Kr/KSh = Kr/$US x $US/SDR x SDR/kSh 

The last two items are obtained from the Federal 

Reserve Bank and the last item is Kt,set by the Central 

Bank. Before the current policy regime,Kt was essentially a 

constant for long periods of time. 

This relation brings out the strong dependence between 

the exchange rates in Kenya and the trading activity in the 

US foreign exchange market. The banks act as retail outl ts 

for the Central Bank and are allowed to charge a commission 

on foreign exchange transactions. 

In summary, the daily exchange rate is set by the 

official devaluation and external market forces in such a 

manner that the domestic mark t o c p 1 y n in gn i i c n 

role. We would h r for p c h vi ur o 

r in ny t.o cl ly t.h t 0 t .h lJ m 

p r t. r m ,h ic u 



assessing whether they are predictable in the short term 

(less than a year). 

Information of this nature is readily available in 

developed countries where the exchange rates are primarily 

market driven with little government intervention. These 

countries operate in the "independent float" policy regime. 

In this regime the frequent mode of intervention by central 

banks is by direct participation in the market as any other 

investor. Pegger systems,on the other hand,usually operate 

by use of a mesh of restrictive import and export controls, 

exchange rationing, quotas and tariffs, and a host of other 

regulations. This is due to the fact that the exchange r t 

are frequently set above their"true'' market values and also 

because the exchange rates do not respond to 

economic conditions of the pegging country. 

In developed countrie prop rti 

exchang m t w 11 

m t .y 
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dominant role. In particular we would like to investigate 

whether relatively accurate short term forecasts can be 

made. 

~ Objectives of the study 

The main objectives of this study are as follows; 

1) Use a model adapted from the asset market theory of 

exchange rates to study the time series properties of 

monthly exchange rates in Kenya and test its accuracy in 

short term forecasting. 

2) Compare the performance of the proposed model with 

the random walk model with a drift. This is an indirect t t 

of how well the interest rate differentials captur n ws. 

The currencies selected are those of six major trading 

partners. These are the US Dollar,Pound Sterling,Deut ch 

Mark,the Japanese Yen and the Du ch Guild r. h s curr nci 

are selected on t e b sis of 1 n i i c nc 0 o ign 

tr d 
. 

w n K m ·u d y t.h 
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~ Importance of Study 

In a country without an organised forward exchange rate 

market
11 

the private sector with a significant foreign trade 

component usually encounters the problem of estimating 

future exchange rates when contractual payment obligations 

become due. This frequently gives rise to the problem of 

current asset management. In situations where a firm has to 

make payments in foreign exchange,there is only one approach 

possible; buy foreign exchange now and keep until payment is 

due. This forces the firm to maintain a higher level of 

current assets than required thus leading to sub-optim 1 

performance due to the maintenance of unnecessarily high 

current ratios . If information on exchange rate behaviour is 

readily available,relatively accurate short term for casts 

can be made and on this basis private firms can m nag th ir 

current assets without having to m in unn c rily high 

1 velo of cu n n ro ( i u 

roo - m n- w ul h i n 

r 1 t.h t t.h t. HJ l j . 1 t.hl 
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is small enough,the risk of the firm encountering serious cash 

flow problems when payment becomes due is reduced. 

Further,information on exchange rate movement would shed 

light to policy makers as to whether their policy regime is 

effective or even appropriate. In particular,for example,this 

information would assist policy makers in computing realistic 

administered forward rates. Realistic forward rates would form 

a good basis for hedging against exchange risk. 

Nonmarket-based "forward cover" or insurance against foreign 

exchange risk are not successful mainly because they are 

maintained by government subsidies in an attempt to sustain an 

overvalued exchange rate. In many countries,this has led to 

losses that have been absorbed by 

financed by monetary expansion 

weakening the balance of payments 

proposed foreign exchange d po it 

c 

n 0 c 
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~ LITERATURE REVIEW 

~Exchange rate modelling in the floating regime 

A considerable amount of research has gone into looking 

for the primary macroeconomic factors (fundamentals) that 

determine exchange rates. The list is virtually endless. 

Models have been constructed that use balance of payments 

(Koray,1990) wage rates (Dixon 1990), consumer utility 

functions (Stulz,1984), employment levels (Dornbusch, 1990) 

money supply, relative price levels, relative interest 

rates, national income (Miller and Weller,1990), (Meese and 

Rose,1990;Meese 1990) and many others. Conclusion: Exchange 

rates are affected by such a large number of factors ( orne 

economic,emotional,etc) that an approach that attempts to 

enumerate and use all these factors in exchang rat 

modelling is not likely to be very successful. 

Perhaps the greatest achiev m 

re 1 i t ·on 
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(appreciation or depreciation) 1! A brief outline of the asset 

market theory of exchange rates is as follows (Meese,1990}; 

In general,the current spot exchange rate will be 

affected by both a set of fundamental economic factors and 

some conditional expectations of the future spot rate,based 

on whatever information is available in the present. Thus we 

could write, 

= ( 1 ) 

Where the current spot rate St is a function of a set 

of explanatory variables denoted by Ht and conditional 

expectation denoted by the symbol E(St+
1 

I It) of th next 

period spot rate given the information It available up to 

time t. 

One specialisation of (1) which has been widely s udied 

in the literature is the liner od 1 (M 19 0, 

------------------------------------------------------



13 
Frenkel, 1985). · .. 

LnSt = Ht + bE((LnSt+1 -Ln St) /It] (2) 

Where st is the present exchange rate,Ht represents a 

1 i near combination of both foreign and domestic 

contemporaneous explanatory variables (for example a 

coefficient times money supply plus a coefficient times real 

income, and so on for both domestic and foreign variables), 

and b represents the elasticity of the current spot rate to 

its expected rate of change o<b<1. The composition of Ht and 

the interpretation of the parameters vary by model. 

A nice feature of this general asset market 

specification is that by solving the equation forw rd in 

time, one will find that the current spot rate i the 

expected discounted sum of all future fundamentals. 

1 

= ---- l 
1 b k - 0 

b k 

(-- ~----] (H k /I ) (3) 

he id ,th t h cu r n p • d 

d um nt. l u 

h th 
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of the company. 

Rewriting (3) for future expected spot rates, we obtain 

1 00 b k 

E( LnS . ) = 
t+J ---- l [-----) E ( H t+ j +k) (4) 

1+b k=O 1+b 

Thus the present exchange rate (j = o) and current 

expectations of future exchange rates (j>o) are linked 

because both depend on expectations concerning the future. 

The strength of the link depends on the magnitude of b which 

characterises the dependence of the current exchange rate 

and the expected percentage change thereof. The presumption 

is that due to profit opportunities arising from arbitrage, 

this link is strong at least for exchange rates exp ct d in 

the near future. Hence, the current exchange rat LnS 

= ( nSt) should be closely linked to the current xp ct ti0n 

of the next period's exchange rate E(LnSt+
1

) which in turn 

should be closely 1 inked to he exch ng r xp c d or 

h following p riod, ( nS 1 ) d 0 on. nk 1 

( 198 ,130) i 11 u tr h " y h wi h 

t h vtour o t.h lm l f l 

.h t. 

, w r 
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= A + Bln F + "News" + w 
t-1 t 

(5) 

Where wt is random error,and A and B are constants. 

Since it is quite difficult to observe and quantify the 

r 

'news'it is convenient to examine the relation between the 

exchange rate and a variable whose time series is likely to 

manifest the "news" promptly. 

Assuming that Asset markets clear fast and that the 

'news'is immediately reflected in (unexpected) changes in 

the rates of interest (i), we can write the above equation 

as 

nS 
t 

= A + BlnFt_
1
+ 

EXPECTED 
EXCHANGE 
RATE 

( 6 ) 

NEWS 

where the * represents foreign coun ry and A,B & 0 r 

constant . 

h n w i n . 1ly h un c lp 

1 t r t. n 

HH1 .t 
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number of authors (Frenkel,1985; Levic~,1985) believe that 

on the whole,foreign exchange market behaviour has been 

broadly consistent with the general implications of the 

efficient market hypothesis. However tests for market 

efficiency are difficult to formulate and interpret 

(Levich,1985). If the foreign exchange market is weak-form 

efficient,and if the exchange rate is determined in a 

fashion similar to the determination of other asset 

prices,we should expect the current price to reflect all 

information contained in past prices. Expectations 

concerning future exchange rates should be incorporated in 

forward exchange rates. Further,in a strong- form effici nt 

market all investors have the same information and h nc 

there should be no room for making arbitrage profits. 

Research results to date (confined to h flo ing 

regime) can be summarised as fo 1 w 

1 . A mp 0 0 c cu n h 9 

u i p c h n in ' .1\ 

ut.p t y r h 1' u t h t. 
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Taylor,1990;Meese,1990). 

2. Some exchange rate models that incorporate economic 

factors (fundamentals),subjective judgements,and past 

exchange rate movements (in form of charts) perform better 

than the forward rate especially in the short term (Allen 

and Taylor,1990). This suggests that fundamentals and 

hunches contain information about future exchange rates 

which is not instantaneously captured by current prices. 

Thus the market is not semi-strong efficient. As a 

result,there exists a large number of foreign exchange 

forecasters that use econometric models tampered with 

subjective judgements to arrive at better exchang r t 

predictions than either the forward rate or the random w lk 

and are able to charge substantial fees ( S , or 

example,Chartist M in Allen and Taylor, 1990, 54). 

c 0 



model. 

From these remarks we can conclude that market-driven 

foreign exchange markets may be weak-form efficient but 

certainly not efficient in the strong and semi-strong form. 

2.3 Related work in Kenyf! 

While several studies have been carried out in relation 

to foreign exchange in Kenya,very few have examined the 

short term behaviour of exchange rates. 

An early paper (Vinnai,1972) discussed the system of 

the foreign exchange control in Kenya and its effects from 

the viewpoint of macroeconomic policy formulation. Th n 

later,Kiyingi (1978) in a case study,focus don h K ny n 

administered forward rate exchange marke bringing out i 

organisation purpose and limitations. 

Subsequently Nj irai ni (1983) 

corpo ate fin ci 1 r or i 1 l c 
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Jamshed Ali Abubakar (1988). His main concern was on the 

macro effects of the 1986 coffee boom on kenya's economy. 

One of the effects,he argued,was the appreciation of the 

shilling . relative to the USDollar as a result of a 

favourable balance of payment position. He proceeded to 

model the KSh/$US exchange rate variation using relative 

prices (Kenya/USA) and coffee price indices in the two 

countries. He used regression analysis and covered the 

entire period 1963 - 1986. His model was able to explain 

86% of the exchange rate variation using the price indices 

which indicated a relatively poor fit, possibly duo to th 

use of data from different policy regimes or du 

misspecification or omission of some import n 

to mod 1 

xpl n tory 

variables. The model was an attempt to xpl in (not to 

predict) long term exchange rate ehaviour. Such mod ls r 

useful for economic pl nni ut no fo h d n in 

XC n i. k. Fu w 

u d, ki tt. 
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study uses the treasury bill rate as this is the only short 

term market rate reported in Kenya. Mean interest rates are 

reported at about the middle of the month.Since,in 

practice,this is very close to the monthly average interest 

rate,this figure is suitable for our study. One problem 

encountered with IMF data is its accuracy since this data is 

obtained from IMF member countries some of which do not 

maintain reliable records. Another limitation of this study 

is the existence of gaps in the data. However,this is not 

too serious as to invalidate results as incidents of missing 

observations are not too many and the st tistical pack g 

able to handle data wi h gaps. 

3.2 MQdelling and Data anal ~is 

As explained earlier,the modern th ory of 

rates recognises the c c ol pl y 

exp c tations d ' n 

o l ow ;• 
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Now,since market-driven forward rates do not exist in 

Kenya,Ft_
1 

is not directly observable for either of the 

currencies under study. However,we can obtain it from the 

covered interest rate parity relation (CIP)
14 

as follows, 

= --------
·* 1 + 1 
t 

Taking logs,we obtain; 

Ln F t - LnSt 
1 + i 

= Ln ( -----~;--] 
1 + 1 t 

(9) 

·* When it and 1tare much smaller than 1 (but greater than 

zero!), one can expand the logarithm and u e only th fir 

terms,to obtain; 

* LnFt- LnSt = (i - i )t 

so that, 

nFt_
1 

- LnSt- t = (i - i ) _ 1 

Using this resu1 ( 7) 

l nS : A l nS 
- 1 
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prediction as it is unobservable. This term has been 

absorbed in wt in ( 14) below. Thus the final model we intend 

to use is the one described in ( 14) . 

[· ·*] LnS = A + BLnSt + c ,_, t + w (14) 
t+1 t 

Regression analysis wi 11 be used to estimate the 

coefficients A Band C.The data analysis will involve; 

1) estimation of the coefficients A,B and c and 

evaluation of their stability, 

2)Performance evaluation of the model, in the root-

mean-square-e rror sense (RMSE),for a nine- month 

period, 

3)analysis of the residuals wt. 

4)comparing the performance of this mod 1 wi h h 

random walk with a drift. 

The random walk with a d if is o in d from (14) by 

noting that B should pr clo 0 1 • hu ,u in hi 

ob, rv tion w ( 1 ) 

n 
t. 1 

- l r t- wt ( 1 ) 

wh r 1h d 1 f t. r t 

) 1 r nu m 

n 1 



useful in the evaluation of formulae. It has,however,limited 

plotting(graphics) capabilities and thus the need for 

statgraphics. Statgraphics can process a large amount of 

statistical data and in particular,it is suitable for data 

with missing observations. A major weakness,however is that 

it is clumsy to use and is rather slow. It is also 

frequently unable to handle division with denominators very 

close to zero. Thus matrix inversion 

problematic. 

can often be 



4.0.DATA ANALYSIS ANQ FINDINGS 

,4.1.Model Fittif}g .r:.esult§. 

As stated in the previous chapter, we are interested in 

estimating the parameters A, B, and C in the regression 

equation; 

LnSt =A+ BLnSt_ 1 + c(i-i*]t + wt (15) 

The results of the analysis is given in the Appendices 

(see page 36) and summarised for each country in the tables 

below: 

Table 1 A Regression estimates for Ksh/French ranc 

variable Coefficient t - Statistic Std. rror 

Constant 0.0283 1 . 691 0.016 

LnSt_ 1 
0.9794 62.62 0.0156 

* 0.0009 0.572 0.001 {i - i ) 

coefficient of dete mina ion R
2 

(Adju d) = 0.98 8 

o ici n o = A • 0 

cor ( 1 - 1 r 

r t 1 

1. • r 1. ,lJ t.•l . 



Table 2 A Regression estimates for Ksh/Deutsch Mark 

variable Coefficient t-Statistic Std.error 

Constant 

LnSt_ 1 

( . * 1-i ) 

0.07768 

0.9804 

-0.0024 

1. 820 

70.06 

-0.7715 

0.0427 

0.0140 

0.0031 

coefficient of determination R
2 

(Adjusted) = 0.9884 

coefficient of skewness = 0.857 

coefficient of kurtosis= 1.23 

corr { (1 ns, - 1 nS t-<), ( i - i *)} = - 0.0938 

critical t = 2.00 
0. 05,57 

Calculated Durbin- Watson tatistic = 2.00,0 = 1.44, 

Table 3 A Regression estimat s for Ksh/J p n Y n 

- 1 • 57 

variable Coefficient ic S d. rror 

Constant 

L nst - 1 

(i - 1 ) . 

l 

0.0 0 

0.9 97 

0.0 

L 

- 1 { 

---
0. 41 

1 



Table 4 A Regression estimates for Ksh/Dutch Guilder 

variable Coefficient t-Statistic Std.error 

Constant 0.0529 1.908 0.277 

lnS 
t-1 

0.9814 71.63 0.137 

(i-i * Not available Not available 
) Unavailable 

coefficient of determination R
2 (Adjusted) = 0.9886 

coefficient of skewness = 0.98 

coefficient of kurtosis= 1.48 

corr {(lns,- lnSt_
1
), (i - ;*>} = Not available 

critical t = 2.00 
0. 0!5,!57 

Calculated Durbin Watson s atistic = 1.92,0 = 1.47,01 1.54 

Table 5 A Regression estimat s for K h/Pound r 1 in 

variable Coefficient t - Statls ic 

Constant 0. 1252 1. 840 0.0681 

ns 
t - 1 

0.9652 4 . 7 0.020 

( i - i * Not i 1 b1 No 1 1 bl 
) v v Un v . 1 b1 

c nt. • I 1 

) 

1 
L 



Table 6 A Regression estimates for Ksh/USDollar 

variable Coefficient t-Statistic Std.error 

Constant 

LnSt -1 

* (i-i ) 

0. 1063 

0.9786 

1.10 

32.52 

-2.31 

0.0965 

0.0301 

0.0030 

coefficient of determination R
2 

(Adjusted) = 0.9648 

coefficient of skewness = 0.60 

coefficient of kurtosis = 0.42 

corr {(lns, - lnSt;-
1
), (i - ;*)} = - 0.2967 

critical t = 2.00 
0. 05,57 

Calculated Durbin- Watson statistic= 2.28,0L = 1.44,Dtr = 1. 7 

These tables bring out several import nt ob rv tion 

First, the data fitting resul s c n d scrib d v ry 

good with the coefficient of de ermin ion bov 0.96 in 11 

the currencies under stu y. u h m d 1 1 0 

explain ov 96 0 m v 

u i t l n t h 

u mp I • 

m v m nt 

II w , 

ll 

0 



depreciation that the Kenyan shilling has experienced with 

respect to the currencies under study during this period. 

Third, the second coefficient B is very close to unity 

for all the currencies studied. The value of this 

coefficient is also relatively stable with low standard 

errors. This finding strongly suggests that exchange rate 

movement is a highly retrogressive process of first order. 

Finally, the third coefficient C is small and not 

statistically significant (at 95% confidence level). rt 

would thus appear that the influence of interest rate 

differentials on exchange rate movem nt n obviou . 

Consistent with the observation of root nd h l ( 1990)' 

we are able to establish the result h t C i r li bly 1 

than 1. We have also obtained r sults or which C < 0. 

Results for which C > 0 are re on 1 b c u h y 

indicate positive co rel tic w n ch n r mov m n 

nd h i Jr r . u l 1 < 

r 0 wh t. n ,, 

t h 
pi tn lll tl 



interest differential may differ considerably from the 

nominal interest rate differential and thus unrealistic 

results can be obtained. In Kenya, for example, reliable 

inflation figures are not usually available, thus the author 

could not test this assertion. 

To investigate the role of the interest differential 

further, the author regressed exchange rate movement LnS 
t 

·* 
LnS against the interest differential (i - 1 ) and found 

t - 1 

that the model fits the data rather poorly. In all cases the 

interest differential explained only about 40~ of xch nge 

rate variation. From this result alon , it i vid n h t 

the nominal interest rate differen ial do no 0 b 

useful explanatory variable of ex chang r mov m n . Th 

autocorrelation function 0 he xch ng r mov m n 

( nS - LnSt_ 1) was also plot d and ; w foun h 9 
t 

confidence level, one could no hy h 

xch n m v rl m with 

dr 1 m .h 
t. . 

Orr 
) ,Whll h t 

----------- -------- ................ ---------
___ .., ___________ 



little co-movement of exchange rates with interest 

differentials,there is considerable correlation among the 

exchange rate and interest rate movements in 

countries. This probably reflects coordinated 

efforts and cooperation among these countries. 

these 

policy 

Further,a look at Appendix 1C to 6C and Appendix 10 to 

60 shows that exchange rates,on the whole,have been more 

volatile than interest rates raising doubts whether 

movements in the latter could explain movements in the 

former. The autocorrelation function was also plotted to 

' w t ( t ) 

r h pn 

1 1 



further evidence of strong first order autoregression.Fig.1B 

to 68 below illustrate this observation. 

An analysis of residues,notably the coefficient of 

skewness and the coefficient of kurtosis indicate that the 

residues are closely normal (For normal distribution , 

coefficient of skewness = 0, coefficient of kurtosis = 3). 

In addition, the computed durbin- Watson statistic,in all 

cases of this study,falls between Du and 4- Du indicating 

that at 95% confidence level the residue series is not 

first - order correlated (Du represents the upper critica l 

value and was obtained tables; Du = 1.57, o th t 4 -Du=2.43). 

This confirms that two of the fund ment umption of h 

regression modelling are satisfied. 

The predictive perform nc o (1 ) w com d wi h 

the r ndom wa 1 k mod 1 ( l ) u t n t. m n . qu 

ri ri { M~ ) • t 1 1 ; t. c v 1 1 t.h t • u l t 

v r "t. 

I II I I r 1 r n 

c - ) 

, 



TABLE 1B: Percentage RMSE Ksh I French Franc 

Prediction horizon (months) 

1 3 6 

Regression 0.109 3.583 1. 038 

Random walk 2.333 1.206 1 . 381 

TABLE 1B: Percentage RMSE Ksh I Deutsch Mark 

Prediction horizon (months) 

1 3 6 

Regression 1. 499 2. 193 0. 143 

Random walk 8.331 4.414 6.905 

TABLE 1B: Percentage RMSE Ksh I Japanese Y n 

Prediction horizon (mon h ) 

1 3 6 

Regression 0. 150 0.665 0.220 

Random walk 7. 175 8. 127 7. 26 

TAB 1 B: Percent 9 RMS .,h I Uu ll 

h " m nt. . ) 

9 

1 • 1 

ncJ rn w 
1 . 

1 1 

9 

0.646 
1.958 

9 

0.224 
7.427 

5. 
1. 

9 

480 
832 

'J 

1 • 1 

H . , 



walk model. However,it is evident that interest movements,on' 

the whole,do not have a significant influence on short 

term exchange rate movement as is customary assumed. 

An important finding is that the size of errors 

increase fairly gently with the length of the prediction 

horizon. This is an indication of a stationary process and 

as a result,it would appear that the model may be useful for 

periods of up to one year.In a nonstationary series,the 

coefficients A,B and C are functions of time,and hence not 

constants. 



Q.O.DISCUSSIO~ OF RESULTS A~Q RECOMMENDATIONS FOR FURTHER STUQ~ 

5.1.Conclusion and discussion 

With respect to the objectives set out in chapter 

3,this study has established the following; 

(1) In the full regression model the coefficients A, B 

,and C have been computed but the process has been found 

be predominantly autoregressive with B being the 

to 

most 

significant coefficient. The model fits past data very well. 

(2) Out-of-sample model performance of the full 

regression model indicates that the model is useful for 

Periods of up to 9 months and probably up to on Y ar. 

(3) An analysis of the residu ls u 1n h compu 

Print outs shows that, on the whol , th 

' 

r gr ion m d 

assumptions are valid. Thus the results r v lid within th 

framework of regression analysis. 

(4) Predictive per ormance o h u ll n mod 1 

ignificantly outp r orm h n m w 1 w1 h d it .Thi 

u 9 ,t th 
n • nd r , n t h 

Whol m r· 
1 ' 1 

tt 



interest rate parity hypothesis. This result is consistent 

With those discussed in a recent study by Froot and Thaler 

(1990) who have reported similar inconclusive findings 

concerning the inference of short term exchange 

movements from differential interest rates. 

rate 

In retrospect, in developing countries where Capital 

mobility is low, one might suspect that interest rate 

differentials may not produce the required levels of capital 

fl ows which may influence the exchange rate. It i s however 

s urpri s ing tha t even in de ve loped Countri es , i nexpli cable 

r esults a r e obtained. 

~ Limitat ions of the stud and recomm ndations fo r urth r 

.r_esea r c h . 

The model empl oyed in this study is n 

9enera l c l ass of models coll ctiv ly t rm d 

dev loped in the lat 1970' R 

ou t th 

( 

t ~ nt.i n 

( 

. ) 

i n n 

d p 

n 

h \1 

l r 

J 

tion of 

ry d 1 

b u ht 

th t; 

m n 

't l 

l 



dominated by real economic shocks. 

Export products from developing countries are 

Particularly susceptible to real shocks in the economy. In 

Particular, the author is of the opinion that the direction 

of the balance of trade (current account) is perhaps the 

single most critical factor that influences the exchange 

rate in a developing Country. Thus future studies in this 

area would extend the model to factors which affect the 

current account such as export price indices and the volume 

of export. 

Another important factor not taken into c~n id r tion 

in this study is the issue of capital fligh . Whil capit 1 

flows among developed economies can reasonably be 

respond to real returns and hence real int r st r 

um d o 

his 

is frequently not AO in developing countri s. C Pl 1 flow 

Will frequently respond to politic 1 ri k nd h nc ny 

future study in exch n r m 1 n w uld t 

inc l ud th i crt i c ct.o 

r m d l h 
n ( ( 

m 

HI b 



nonstationary data. 

Finally, nonlinear models tend to outperform linear 

ones especially where data relationships is inherently 

nonlinear. While our model may be optimal in the class of 

linear models, it would be useful to investigate the 

Performance of nonlinear ones. An important class of non 

linear models was introduced in exchange rate literature by 

Paul Krugman (Meese and Rose, 1990). However their 

Performance has yet to be evaluated (Meese,1990). 



LIST OF APPENDICES 

Appendix 1:The raw data 

Appendix 1A,1B,1C,1D: Plots of the behavior of KSh/FFranc 

Appendix 2A,2B,2C,2D: Plots of the behaviour of KSh/Deutsch mark 

Appendix 3A,3B,3C,3D: 
KSh/Japanese Yen 

Appendix 4A,4B,4C,4D: 
KSh/Dutch Guilder 

Appendix 5A,5B,5C,5D: 
KSh/Pound Sterling 

Appendix 6A,6B,6C,6D 
KSh/USDollar 

Appendix 7: Root- mean- square- error for predicted values. 

Appendix 8A,8B,8C,8D: Model fitting results 

Appendix 9: The correlation matrix 



~otes on th~ AQ endices 

1 ) For some countries,certain computations were not 

Possible due to the nature of the data.The computations 

involved division by zero and hence results are 

available. 

not 

2) The data is input in the form of variables F1 to 

F24.Although an effort has been made to suppress these. 

variables in the final print outs,this was not possible in 

all cases and in a few print outs, these variables appear.In 

these cases they are to be interpreted as follows; 

F1 ,F5,F9,F13,F17,and F21, represent ~h 

the current exchange rate th 

Mark,Japanese Yen, Netherlands Guilder,Pound 

the USDollar respectively. 

F2,F6,F10,F14,F18,and F2 2 ,r pr sen 
h 

the previous exchange ate 5t - 1 

in the s m ord r. 

3, 7 t F 11 I ' 
r 

X " n 

t ov H) 

I I 

0 h cu r nc1 

n t t 

- 1 

og ri hm 0 

r nc, u ch 

rlin nd 

o ri hm 0 

v n 
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Ap~endil lA:Raw Oala (continued) 
"'' I 

Appendix lA: Raw Data. 

HONTH KENYA FRANCE GERMANY JAPAII IIETHERLANDS UK US.\ 

Sl iF Sl iG St iJ St IN St iUK St iUSA 

Jan, 1985 12.500 1.660 10.560 5.070 50 5 00 6 0 31 0 6 0 170 4.480 50 110 18 0 19 0 16.060 8.350 

Feb IU 80 !.620 10.650 U60 5.800 6.360 6 0 17 0 ~.m 6.m 17.990 10.960 t6.m 8.500 

Mar 13 0 79 0 1.690 10.670 50 16 0 5.900 6.360 6.~20 ~ 0 5 70 6.900 19.790 16. I 00 8.580 

Apr I~ , 6 8 0 I. 720 I 0. ~ 80 5.2H 5.700 6.420 6.070 ~ 0 6 4 0 6.760 20 0 15 0 16 0 180 8.270 

Hay 14.310 I . 7 2 0 I 0. 17 0 5 '240 5.700 6' 4 20 6.010 4.650 7 0 120 20.610 10.080 16 0 15 0 7. 9 70" ,, ' 

Jun 14.81 0 1.740 10.220 5.300 uoo 6.510 6 0 13 0 !.71 0 6.840 20.970 16 0 180 U30 I" 0 

J ul IUIO !.HO 9.880 5.900 5, I 00 7.000 6.HO 5.260 6.610 23.580 II .000 16.580 ?.880 

Aug 13 0 980 2.010 9.680 6 0 16 0 ~.800 7.220 6 0 170 5.m 5.980 23.940 11.000 It 110 7.900 

Sep 13 0 2 2 0 2.050 9.570 6.250 ~ 0 600 7. 700 6.UO 50 55 0 50 740 23 0 450 11.750 16 0 7 50 7.920 

Del IL 180 2.060 9.340 6.280 4.500 7. 780 6.540 5.570 5.870 23.720 10.000 16.540 7 0 99 0 

Nov IUIO 2. II 0 8.980 6.HO ~ 0 600 8.090 7.230 50 7 30 5.810 24.060 11.500 16 0 2 9 0 8.050 

Dec IL 1~0 2 0 160 9.020 6.620 uoo 8 0 120 8.020 5.880 5. 770 23.00 11 0 000 16.280 8.270 

Jan,l986 IU90 2.230 6.850 4.600 8.HO 6.840 6. 060 23.080 12.380 16 0 240 8. HO 
:• 

Feb 14 0 8 50 2.350 7.220 ~ 0 600 8.880 5.780 6 0 400 23.590 12.000 16.010 7.860 

Kar IU80 2.300 8 0 5 20 7.070 4.9 00 9 0 170 5.530 6.270 5.710 24.270 12.250 16 0 490 7.480 

Apr 14.9 30 2 0 31 0 8.190 7.360 4 0 800 9 0 5lO ~ 0 700 6.520 50 490 24 0 720 10.000 16.000 6.9 90 

Hay 13 0 2 4 0 2.260 7.500 7 0 180 4.300 9.630 ~ 0 21 0 6.390 6.620 2 4 0 6 2 0 8.000 16.580 
) 

6.85011 ./~ 

Jun IL 180 2.3 30 7.250 7 0 430 4 0 4 00 ).890 4.390 6.590 6 0 170 25.04 0 16 0 340 6.920' "~ 

Jul 13 0 25 0 2 0 3 4 0 7.280 7.600 4. 600 10.320 4 0 500 6 0 740 6 0 130 23.970 16. 060 6.560 I 

Aug 12.440 2. 390 7.050 7.840 4 0 500 10.320 4.550 6.950 5.620 23.800 16.090 6 0170 I 

Sep 11.850 2.440 7.030 8. 0 I 0 4. 4 00 10.530 4.630 7.090 5.310 23.2 40 16 0 17 0 5.890 I 
nc l II. 220 7 '320 U60 4.4 00 11.?20 4. 41 0 5.l 00 22.910 16 0 280 5.850 

Nov II . 21 0 2 0 4 9 0 7 0 29Q 4.5 00 9.970 3.770 U50 23 0 190 16. no 6.0 40 

Dec 12 0 15 0 2.490 7.800 5.000 10.030 4.180 6 0 1?0 2U70 IG.040 6.9 10 

Jan,l987 12 0 54 0 2.690 8.900 4.200 10.540 4 0 090 6.010 24.710 IU60 6' 430 

Feb 12.660 2.670 8.360 3.800 10.610 4.0SO 5.300 25.010 t.m 6. I 00 

KH 12.630 2.680 7.890 3.800 10.9 0 3.850 5.540 25 0 790 16.010 6 0 13 0 

Apr 12.830 2.710 7.910 3. 700 11.560 3.5!0 26. 5~ 16. I u G.370 . 

K y 12.830 2. 700 8.020 3.700 11.390 3.160 16.810 6, 85U I ,j 

J ~II 12.990 2.700 8.010 3.EOO 11.220 3 .I 0 I .450 6, 730 ! I 1 

Ju I 12.930 2.700 7 0 4 60 3.700 11.110 3.110 16.6!0 Ul 

Aug 12.910 2.730 7.410 3.800 11. 40 3.19 I .S!O 6.730 

Sep 12.990 2.760 1.360 3.700 II.U 3.39 I & • 0 1.m 

Oct 12.980 1.m 3.100 I .31 3.3 11.0ZO U90 

~~ 12.980 .670 l 0 I .130 3.3 I • 0 .6.0 

llec 13.000 .030 3.! u. 3. I 1.m & 0 70 

Jan,! 88 12 0 90 f. 00 3.10 1].4 uc II. 10 • 30 

e~ 13.460 7.20 uo IU 0 3. ll.l 0 

13.4 0 1.540 l. u ll. 3 

13.440 t •• 0 l.l I • II. 

13.4 0 t.HO l. l . II. 

13. 0 1.110 
I 

I , 

ll 0 4 0 I .I D 
I I .11 

13.4 J .l 0 
I 

I • 4 

IUO 1. 0 
I I • I 

ll.' 0 0 
I . 

ll.l 0 
u s 
uu 
u.uo 
u. 
u. 



Appendix IA:Raw Data (continued) 

Hay 13.950 3.090 8.510 I 0. 460 6.300 IU20 4.190 

Jun 13.980 3' 16 0 8.930 10.?30 6.500 1U60 U50 

J u l 13.980 3.270 9' 19 0 II . 080 6.900 !U70 5.050 

Aug 13 '9 9 0 3.250 9.050 10.950 6.800 H. 830 5 '2 2 0 . 

Se p 13 '9 90 3.00 8.9!0 II , 6 2 0 6.900 15.560 5.280 

Oct 13.990 3.500 9.850 II , 890 7.900 15.370 5.8!0 

~lov IUOO 3.590 9.990 12.230 7.500 15' 310 5.980 

Dec IUOO 3. 750 10' l80 12.810 7.700 15.030 6.290 

Jan,l990 1! '000 3. ?70 10.670 12' 7 80 7.600 1U80 6 '430 

Feb IUOO 3.870 10.00 13' 110 1.800 H. 880 6.m 

Har 14.000 U30 10' 19 0 13.570 1' 700 1!.7 00 6.650 

Apr !UOO 4.110 9.890 13 '81 0 7.800 !l.530 7.000 

Hay !UH 4.060 9' 7 50 13 '680 7.700 15 '21 0 7.100 

Jun I!' 950 c 120 9.8!0 13.830 7.800 15' II 0 7.200 

Jul !U!O !.300 10.060 !UOO 8.000 15 '6 3 0 7 '3 7 0 

Aug !U70 LOO 9.760 H. 860 8.000 16' 130 7.380 

Sep 1!.970 em 9. 790 !!.950 8.000 16 ' 9 20 7.570 

9.280 6. 770 32.760 13' 13 0 
9.520 6.760 32.550 1L 150 
9.820 6 '94 0 3L46Q 13.920 
9.720 7.200 33 '760 13.850 

10.290 7.230 35.220 1U30 
10.530 8.000 3UIO 15.020 
10.8!0 8.250 3!.270 15.090 
II. 3! 0 8. 430 3! '6 7 0 15, II 0 
11 '3!0 8.550 36.250 15' 16 0 
lt.GH 8.610 37 .HO 15' II 0 
12.050 8.W 37.680 15 '2 7 0 
12.2 70 8' !50 37.810 15.210 
12' 150 8' 180 39.020 15.1!0 
12.280 7.960 !0' 210 1!.790 
12' 7 80 7.790 !2.660 !l.860 
13' 190 8.250 H .680 1!.880 
13 '26 0 8' 13 0 !3.830 H .830 

20.860 
21 '0 7 0 
20.8!0 
21 '3 9 0 
21.850 
21 '81 0 
21 '86 0 
21 '6 00 
21.740 
22.220 
22.980 
23, H 0 
23.020 
23 '13 0 
23.130 
23.230 
23.330 

9 '81 0 
9.530 
9 o 2! 0 II " I 

8, 9 9 0 'I lol 

9.020 
8.8!0 
8.550 
8.450 
8.230 
8.240 
8.280 
8.260 
8' 180 
8.290 
8 • 150 II . 1 1 

8 o 13 0 I\ ' \ I 

8.200 

u ' 
I •l 

II I 

I 
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APPENDIX 6B:KSh/$US 
Plot of LnSt & LnSt-1 vs Time 

:3 I 1 ,.........,...,..-,_,..,_.,..,_.,..,_,..,_,....,.-ro"T"'T"T"'T-r-T-r-r-,-,...,...,~,...., 

.-1 

.;.. 

':r Q 
Col I • ' 

.-, R 
e,ji.J 

1.,...~ 
I I \ 
II . II 

. I' . ,.,,~/ 
:'I' ' II •, 1 . 
'I ( 
'II 

ll 
. ,• ' ,• ' ,• 

,tJ 
• II I 

. . ' 
'I 

• •i,'r r'/ • 
, fri,II.J , . 

I f I I . . .. . • 1 •• \, , • 

·rr · 
'II 
~I 
II 

•. /1 
I \ I ' ' • ,.,,,L:.· 
Jlr • • • ,.,;,,I . 
I fr.\. · 1'~\· {( '1,1 · 

···'· H . ·~\1 I ' 

I I H II ' . I . ' 
.. 
' , )l ,II{ ·'(~~~· • • • ~~~ • I .. , 

I ...... , II I I .\I'. ''I I 

1 r'p.&"' : \~\ '~4.~' 'r.JL1,1,.- : 
I 



, 

t. 

L 
n 

t. 

1 
. 
" ,,. 
1.,1. 

' 
1 

* 
' 
1 

Time 

: ~ ll : : :,\ : 
. I . . 1

1 . 
' I~ I ' ' I 

1
' ' I I 

• ' \ 
r: -~- 1 r r 11 p •. r 

I I I I I 1 ,
1 I I I ' ' I • I ••••• • I I I I ' I 

·- I •' I ,. I ' I I ' \ ' 
I I I' I .~, I I, I 

1, I· r I 1 \ .,r·, 
l1l I· I' I ·' ' ·, ,·: 1

1 

I
I. ~ .... • • 1\ i '' . \ ,,.,

1 • L., { • I I I I •' 

,\., I ' ' ·.. I ' ~ ' ' I 
jl .I I' ' ll ' ' ' I 

.-1 Q /r. , IlL • • • • • •• ·'1/. . ·. , . . : . . . : . . ."•1 

.J 1 •• r • • • . , 1 

I I I • • I ', 

I f I I 1 

f I I I 1 

I . . . . . 

11 ~-~-~ I . . . . . . . . ·. . . . ·. . . . .. . . . .. . . . 
1 I I I 1 

1 

r: .-. 
_II.) 6(.1 

Time in l lon . h= 



Plot of 
L 11 
n 

L 
n 

1 

1 

* 
1 

q 
J 

7 

I: 

·-' 

1 

-i 

A P P E t··~ D I :x: 2 C 
( Lt·'=·t -Lt• C·t -1·., •, ,._, .· ,._, .· ' 

.:. l\l,v · ,(,...··..r:.,, 
r-

{.·,, r II /. _ .. 
I I ' .•. ' I 

t·l · ·,, r · · · · · · ,~/-: ··...:... · · 
~ I \ , I ·, , 

I \: ,,{ \-\. 
I I~ • ··, 

I 1.­
\•'=• 

I L ~-·., 
. L_, •• · r 

'~,··· 

1 

Time 



.. 

L 
n 

t 

L 
n 

t 

1 

' 
1 

* 
' 
1 

/t 
i, . t.r". IL • • 

I J ··- I • 1". -I rt . / • ••• •• ,.J -.·.' ' 'r 

q .. · PJ.I il. ·. ./. .· ·. .: .\J . 
-· I I . .-· -, 

~ 1'1 ' I ~ ' r" I 

I ~"I • I • I I 

I 00

1 ' I 1
1' I L. 

M ' \i\ I \ / •, 
( ' ' f f . ' .. 1,1 ' • 

5 

'j 
._1 

1 

-1 

·II 
·I 

. . 
' 

. . 
' 

. 
' . . 

. 
' . 

. 
' ' ' 

. .. 
' 

. ' . 

. 
' . 

' . 
' 

. 
' . . 

--·-·-· ... ·-·---·------
1 t I t 

T'm: 1 - i 1.: 

Time 



, 

. 
1 

* . 
1 

,•, ,,. 
'·'· 

L 
n ,-. 
. J 

t 

L 
n 
C: 
·.) 

t. 

APPENDIX 6C:KSh/$US 
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APPENDIX 1D: KSh/FF 
Plot of LnSt-LnSt-1 vs Time 
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Appendix 7: XRool Hran Square grror Of Predicted Values 

FRH=Full Regression Hodel 
RW=Randoo Walk Hodel 

KSh/FFranc 
MONTH St(Actual) LnSL( eslimale) Sl(eslioale) mSE(FRH) LnSt(esti~ate) St(eslioale) XRHSE(RW) 

Dec,l989 3 '7 50 
Jan,1990 3' 7 70 I . 3 2 6 3' 7 6 6 0' 1 09 1.350 3.858 2.333 

· Feb 3.870 I. 3 31 3. 786 2' 16 0 I . 3 55 3' 8 7 9 0.221 

Har U30 1.35 7 3.886 3.583 I. 3 8 2 3.981 I . 2 06 

Apr L 110 I . 3 9 7 Ull I. 6 06 I . l2 2 LH6 0.876 

Hay U60 1 .U7 l. 12 7 1.60 I.H2 l.22B l.IH 

Jun 4.120 I .lOS U77 I. 038 1.00 L177 1.381 

Jul uoo I.W l '135 3.8H l.lH l. 23 9 l.l28 

Aug 4.00 1.m UH 2.629 I.W l.42l 0. HO 

Sep em I • 4 91 l.H I 0.646 1.517 4 '55 8 I. 9 58 

KSh/DH 
KONTll Sl(Actual) LnSL(eslimate) St(estioate) XRHSE(FRK) LnSl(estimate) St(estioate) XRHSE(RW) 

Dec,1989 12 '81 0 
Jan,1990 12' 7 80 2.563 12' 9 7 2 1. 4 9 9 2.628 13 '84 5 8.331 

Feb 13' 11 0 2' 5 61 12.948 1.236 2.626 13' 812 5.m 

Har 13.570 2.586 13 '2 7 2 2' 19 3 2.651 1L 169 l. 414 

Apr 13' 810 2' 6 20 13.732 0.564 2.686 14.666 6' 19 9 

Har 13.680 2' 634 13.936 I. 871 2. 703 14.926 9' 10 5 

Jun 13.830 2.625 13.810 0. H3 2.694 14 '785 6.905 

Jul 14.400 2' 6 3 7 13.970 2.987 2.705 1U47 3. 799 

Aug 14.860 2 '6 76 H. 529 2.230 2' 74 5 15.563 4.732 

Sep H. 950 2. 707 14.984 0.224 2.776 16.060 7' 427 

KSh/Yen 
KONTH Sl(Aclua1) LnSl(esliule) Sl(esliule) XRHSE(FRH) LnSl(eslinld St( esliule l XRHSB( RW) 
Dec, 1989 15.030 

Jan,l990 14.980 2.705 14.958 0' 150 2.716 16.055 7' 17 5 

Feb 14.880 z.m 14.906 o.m 2' TT3 16 '00 1 7.53 7 

Har 14.700 2.694 1!.798 0.665 2.766 15' 9 5 6' 12 7 

Apr H.m 2.681 IL 00 2.754 15.102 8.069 
K11 15.210 2.674 14.49 t.m 15.5~1 2.043 
Jun 15' 110 2.118 15.H3 !. ' 8 16.!47 7.526 

Jut 15.630 2.110 15.0 4 2.71 16' 14 0 U65 

Aug 1£.130 2.10 15.S3l ! '115 16.696 3.508 

Sep 16. 20 2.111 15.9 3 tn 11.!30 1.832 

(ul ul I t (r lul I (ul l at I l 



Al'l-'l~:NU I X 8/\: ~lODE!. FTTTTNG HESULTS FOH TilE ICSI!/FHANCS 

Hodel fitting results for: F1 

-------------------------------------------------------------------------------
-

Independent variable coefficient std. error t-value sig.levcl 

-------------------------------------------------------------------------------
-

CONSTANT 
F2 

. F·1 

0.028383 
0.979411 
0.000923 

0.016786 
0.01561 

0.001615 

1.6908 
62.6214 

0.5715 

0.0965 
0.0000 
0.5700 

-------------------------------------------------------------------------------
-

R-SQ. (ADJ.) = 0.9858 SE= 0.025226 M/\E= 0.018816 DurbWat= 1.86:3 

Previously: 0.0000 0.000000 0.000000 0.000 

58 observations fitted, forecast(s) computed for l missing val. of dep. var. 

Analysis of Variance for the Full Regression 

-------------------------------
-------------------------------

------------------~ 

Source Sum of Squares DF Mean Square F-Ratio P-valuc · 

-------------------------------------------------------------------------------
-· 

Hod l 
Error 

2.51795 
0.03tl0087 

2 
55 

1.25898 
0.000636339 

1978.17 . 0000 .' 

-------------------------------------------------------------------------------
-

Total (Corr.) 2.55295 57 

SLnd. rror of st. = 0. 025225(!' 
R-squ r <1 = 0.986291 
R-squar d (Adj. for d.f.) = 0.985792 Durbin-H Lon LnLL' c = 1.863 ,11 ! 

Residual Summary 

-------------------------------------------------------------------------------
-

Numb•r of observations= 58 (2 missing valu s e.·clud d) 

R sidual average= 1.73233E-16 

Residual vnriance = 6.36339E-4 

Rcsidunl s andard rror = 0.0252258 

Co ff. cJf . 1(•\..rrt . ss = 1.01366 

'off. of ltlrLosis = 2.01795 
l ~ nct 1 d · ~~ d • l u 

• l nd 1 1 i z u 

Durbin - \nt ou :. Lnt.L ic = I.Ab ~lll 

T 

= 3. ')I I R 7 

= 3.18'"b8 

------ ------------------ - - -----------------------------------------· 



APPENDIX 8B: MODEL FITTING RESULTS FOR TilE KS!l/ DEUTSCH HARK 

Model fitting results for: F5 

Independent variable coefficient std. error t..:..value sig.level 

--------------------------------------------------------------- --------------- --
CONSTANT 
F6 
F8 

0.077679 
0.~80371 

-0.002357 

0.04268:~ 

0 . 01 3 9 9 ,I 
0.003055 

] .8199 
70.0590 
-0.7715 

0.0740 
0.0000 
O.t\t\36 

--------------------------------------------------------------------------------
R-SQ. (ADJ.) = 0.9884 SE= 0.026809 MAE= 0.020186 DurbWat= l .998 

Previously: 0.9858 0.02522G 0.018816 1.863 

60 observations fiLted, forecasl(s) computed for 0 missing val. of dep. var. 

Analysis of Variance tor the Full Regression 

------------------------------------------------------------- -------------------
Source 

Mod l 
Error 

Sum of Squares 

3.61329 
O.Ot\09658 

DF 

2 
57 

~lean Square 

1.80665 
0.000718699 

F-Ratio P-valuc . 

2513.77 .oooo , 

--------------------------------------------------------------------------------, 
Total (Corr.) 3 .G5126 

R-squnr d = 0.98879 
rt s q till r· c ( Ad j . f o r d . f . ) = 0 . 9 B 8 3 9 6 

59 

Stnd. error of s 
Durbin-Watson ·L Li 

Residual Summary 

N 11 m h c r o f o b s C' r v a L i <HI •; ;;: G 0 ( 0 m i s s i n g v a l u s c x c l u d 'd ) 

He sld ual av rage= 2.0:35 lE-lG 
R•sidual variance= 7.1HG99E-4 
R sidual standard error :: 0.02G8086 

Co ff. of skewness= IJ.857•113 

Co(!ff. o f ltllt'Losis = 1.23:16 
sLnndn1diz d v lu = 2.711 H 

n rH.I n r d i zed • u 1 u = 1 . tl ~ 0 5 

llu bin-Wal.son st. t i Li = J. 9828 

r 

= 0.02G8086 
ti r-- 1.99828 · 

--------------------------------------------------------------------------------

---------------------------- -------- -----------------------------------



AJ>J>l·:NDIX BC: HODEL FlTTTNG I~ESlJLTS FOR TilE KSJI/,JAPANESE YEN 

Independent variable 

CONSTANT 
FlO 
Fl2 

Model fitting results for: F9 

coefficient std. error 

0.065965 
0.9!i9719 
0.005068 

0.041309 
O.Ol9195 
0.005069 

t-value 

1.5969 
1)9. 2 2 9 5 

1.0000 

sig.level 

0.1158 
0.0000 
0 .32 16 

R-SQ. (ADJ.) = O.n19 SE= O.O:l1G83 ~1/\E= 0.023128 01triJ\vaL= 2.3~lG 

Previously: 0.9881 0.026809 0.020186 t.998 

60 observations filLed, forecast(s) compuLed for 0 missing val. of dep. var. 

Analysis of Variance for the Full Regression 

So11 rce S11m of Squares DF Hcan Square F-RaLio P-valllt' · 

------------------------------------------------------------------- ------------- · 
Mod 1 
~r r or 

1.63069 
O.OG8:i6'17 

Total ( Ca rr.) '1.69925 

2 
57 

59 

2.31534 
0.00120289 

192<1.82 .oooo · 

fl- SCj\lal' d : Q . 98 5109 SL nc!. rror of L. = 0.0316827 ' 

f{ -::;q unt· cJ (Adj. for· cl.f.) = 0.9131897 Durbin-\,'nlson Ht. a l.j s li' = 2.39G t ~ · 

Residual Summary 

-------------------------------------------------------------------------------- · I 

N 11111 h 0 r o f o b • · e r· v n L i on:-; = G 0 ( 0 rn i s s i n g v n l11 P. s c .· c I u d c d ) 

Hcsid11al av•ragc = 2 . 55351E-16 
H~sidunl var·ianc · = 1. 20289E-3 

Jlpsjdual standard ct·ror = 0.0316827 

Cor ff. of sit wncss = -I .3!HI1R 

Gocdf. of lcurLo s is = 9.12!i~l 
s ndardizPd •n lu 
t nud r·d i \ ' Ct 1 1 

Durhin - Wnlson sl.ld i ; Lie·= 2. :HII i l2 

= -I. I I 51 1 
= 1 1 . . 0 5 :i 

------------------- ------------------------------------------------------------

I I • 

---------------------- -------------------------------------------------------



APL'ENDlX 81J: HODEL FITTING llESULTS FOil TilE KSII/DUTCII GUILDER 

., Independent variable 

CONSTANT 
F14 

Nod a l fiLling results for: F13 

coefficient sLd. error 

0.052854 
0.981107 

0.027699 
0.013701 

t-value 

1.!)081 
71.6310 

s.ig.level 

0.0613 
0.0000 . 

R-SQ. (ADJ.)= 0.!)886 SE= 0.026551 HAE= 0.020319 

Previously: 0.0000 0.000000 0.000000 

60 observations fiLL e d, for ccas L(s) co mputed for 0 rnist>ing val. 

DurbHat= 1.919 
0.000 

of dep. vu.r. 

Analysis of Variance for the Full Regression 

Source Sum of Squares DF Nean Square F-Ratio P-vnlue' 

1od l 
Error 

3.61708 
0.0·108f!G9 

Tot 1 (Carr.) 3 . £\5797 

R sq11nr •d = 0 . 98882:1 

1 
58 

59 

3.61708 
0. 000704 9tl6 

5131.00 .0000 

. 
t. = 0.0265508, 

H-:·HJII I\r d (Adj. for ci.f.) = 0.9H8G3 

Stnd. rror of 
Ourbi n-\vnL on Lati tic= t.9187 5. 

Residual Summary 

NumLer of observations = 60 (0 missing values excluded) 

Rcsidunl av rage = 2.40548E-16 

R sidua l variance= 7.01!J.16E-·1 

Hesiclnal standard t'r'OI' = 0.026550R 

Co ff. of skewness = 0.981092 

Co ff. of lur·t.osis = 1.•1797:1 
st ndnt ii 

s nd rdi 

Our hi u - W II 011 l ttl i ic 1.'1875 

n t 1 

cl '' u .11197 
d . 1 u = 2. 3. ,[) 

---------------------------------------------------------------------------------. 
I' I I I. 

--- -----



APPENDIX 8E: ~10DEL fiTTING RESULTS FOR THE KSII/POUND STERLING 

Indepe ndent variabl e 

CONSTANT 
Fl8 

tvlode l fLLLin~ r·c s 11LL:3 for: fl7 

c o e ffi c ient s Ld. error 

0.1~5221 

0.965179 
O.OG80G3 
0.020636 

t-va.lu e 

1.8;3()8 
t\6.7707 

sig.lcvel 

0.070() 
0.0000 

R- S Q • ( A D J . ) = 0 . 9 7 :3 7 S E = 0 . 0 2 ~J 2 2 7 MAE = 0 • 0 2 0 9 3 2 D u r b lv a t = ] . 91 ·1 
l. 91 9 Previously: 0.9886 0.02G551 0.020319 

60 ob s ervaLions fi~L e d, fore c ast(s) computed for 0 missing val. of dep. 

Sourc 

t-1 od 1 
Erro r 

To 1 ( Co r r .) 

Anal ys i s of Va rian ce for lhe Full Reg res s ion 

Sum of Squ a res 

1.86866 
0.0'19flt\Gl 

I. 9 182 0 

Df 

1 
58 

59 

~l ean Square 

] . 86866 
0.000851\ 21\ 3 

F-Ratio 

2187.50 

var. 

P-vnluc ' 

. 0000 . 

H s CJ 11 a r· d - 0 • 9 7 1 1 7 I S lnd. erro r o f 
Du r i n - lvi\ Lso n · n 

= 0. 0 2!) 227 I 
f{- !Hjll < r d ( Ad j . f o l' d . f . ) = 0 . 9 7 3 72 5 i · = I. 9 1 I 

Rcsir!unl Summar·· 

N II"' b I 0 r 0 b s e r v a tj 0 n s = 6 0 ( 0 "' i s s i 1\ g v l\ l \1 e s •. c ill d d ) 
H .sid 11 al avcra•c = -2.960fl9E-17 
H s i d 11 n 1 v H r· i n n c c = 8 . !i 1 2 1 3 E- 1 
H(:~ddllnl st.andanl f rr ·o r· = 0.02.J227 ·1 

Co ff . of sl· n .s = 0 . 93051(i 1diz d • lu - 2.• 1?55 
' ' 

Co• f'f. of l\11r Losi = I .1!l!iR 'ct) tl : , J I t: ()(I 

furl ir-Wnt fit I t.i ic = I. 1381 



J\PPENDl X 8F: NOfJJ.:I. FITTING RESULTS FOH TilE KSII/USDOLLJ\H 

Independ e nL variable 

CONSTANT 
F22 
F24 

Hodel fiLLing results for: F21 

coefficient sLd. error 

0.106281 
0.978687 

-0 .006944 

0.096458 
0.0300!:1-1 
0.003005 

t-value 

1.1018 
32.5208 
-2.3108 

sig.lcve ·l 

0.2752 
o.oooo . 
0.0215 

---------------------------------------------------------------------
-----------, 

R-SQ. (ADJ.) = 0.9648 SE= 0.018123 M/\E= 0.013158 DurbWat= 2.277 

Previously: 0.9819 0.03iG83 0.023128 2.396 1 

60 observaUons fitted, forecast(s) computed for 0 missing va]. of dep. var. 

Analysis of Variance for the Full Regression 

--------------\----------------------------------------------------------------- · 
Source Sum of Squares DF Mean Square F-RaLio P-value 

----------------------------------------- ---------------------------------------1 

Nod ] 
Error 

0. 53 2 1162 
0.0187221 

To al (Carr.) 0.551184 

2 
57 

59 

0.266231 
0.000328158 

.0000 · 

R-sq11nr d = 0.9G6033 
H-scjllllt' d (Adj. lor· cJ.I'.) = 0.9fH841 

I 

S L n d . t' r or o f s L . = 0 . 0 I 8 l 2 3 4 

D\f r b j n- \V n t son s t n t i s l i = 2 . 2 7 G 7 8: 

Residual Summary 

------------------------------
------------------------------

-------------------- ~ 

Numb r of observations = 60 (0 missing values xclud d) 

Residual average= -1.959E-1G 

R s i d 11 a l v a ri n c e = 3 . 2 8 ·I 5 8 E- 4 

R•siclual standard error= 0.018123-1 

Co•ff. of skewnr> s = 0.597G39 

Co•ff'. of lmrt.osi" = 0.415G81 
slnnd tdiz d v lu = 1 .8H 

t ndnr iz \'nlu = O.h57251 

Ourhin-W Lson ·t.Hli tic= 2.27,79 

I t on 

L 

\ 



APPENDIX 9: CORRELATION MATRIX FOR EXCIIANGE RATE MOVEMENT AND 

DIFFERENTIAL INTEREST RATES 

" 
\ 

Fri Jul 5 1991 04:29:19 AM Page 1 

Sample Correlations 

--------------------------------------------------------------------------------F3 F4 F7 F8 F11 F12 

F3 1.0000 .0610 .9663 -.1163 .5684 -.2562 
( 58) 58) 58) ( 58) 58) ( 58) 

.0000 .6491 .oooo .3848 .0000 .0523 

F4 .0610 1.0000 .0807 .5130 .2054 .3108 
58) ( 58) 58) 58) 58) 58) 

.6491 .0000 .5471 .0000 .1220 .0176 

F7 .9663 .0807 1.0000 -.0938 .6027 -.2196 

58) 58) ( 58) ( 58) 58) ( 58) 
.0000 0 5471 .0000 .4837 .0000 .0978 

F8 -.1163 .5130 -.0938 1.0000 .2764 .4246 
( 58) 58) ( 58) ( 58) 58) 58) 

.3848 .0000 .4837 .0000 .0367 .0009 

Fll .5684 .2054 .6027 .276-1 1.0000 -.0977 

58) 58) 58) 58) ( 58) ( 58) 

.0000 .1220 .0000 .0357 .0000 .4657 

F12 -.2562 .3108 -.2195 .4246 -.0977 1.0000 
( 58) 58) ( 58) 58) ( 58) ( 58) 

.0523 .0176 .0978 .0009 .4657 .0000 

F23 -.2659 -.1006 -.3221 -.0983 -.3735 .1590 
( 58) ( 58) ( 58) ( 58) ( 58) 58) 

.0436 .4525 .0137 .4 29 .0039 .2332 

F24 .0307 . 3701 .1065 .705 .2987 .1613 
58) 58) 5 ) 5 ) 58) 58) 

.8192 . 0 2 . 2 2 0 .0227 .2264 

--------------------------------------------------------------------------------
Co . c n lt c l 



Fri Jul 5 1991 04:29:19 AM 

------------------------------------
F23 F21 

F3 -.2659 .0307 
( 58) 58) 

.0436 .8192 

F4 -.1006 .3701 
( 58) 58) 

.4525 .0042 

... F7 -.3221 .1065 
( 58) 58) 

. : .0137 .4262 

F8 -.0983 .7059 
( 58) 58) 

.4629 .0000 

Fll -.3735 .2987 
( 58) 58) 

.0039 .0227 

Fl2 .1590 .1613 
58) 58) 

.2332 .2264 

F23 1.0000 -.2967 
( 58) ( 58) 

.0000 .0237 

F24 -.2967 1.0000 
( 58) ( 58) 

.0237 .o 00 

------------------------------------
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