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IMPACT OF MACROECONOMIC VARIABLES
ON STOCK PRICES: INDUSTRY LEVEL ANALYSIS

This study examines the relationship between stock prices and interest rate, exchange rate and
consumer price index (CPI). 4 different industries were selected for this study on the basis of data
availability, these industries included oil and gas, chemical, cement and insurance industry. The
data for the selected industries and economic variables were obtained for the period of 6 years (24
quarters). Regression analysis was used to analyze the impact of exchange rate, interest rate and
consumer price index on stock returns. Stock index is used as a dependent variable and the macro-
economic variables are used as independent variables. Results of the study show that the impact of
interest rate on oil and gas, chemical and cement industry are insignificant, while it has significant
effect on insurance industry. When the impact of consumer price index is determined it shows sig-
nificant effect on oil and gas, chemical, cement industry and insurance industry respectively. The
exchange rate showed significant negative effect on all 4 industries.
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JxxaBen Maxmyn JIxkacpa, Payd-I-Azam, Myxamman Acid Xan

BILUIMB MAKPOEKOHOMIYHMX 3MIHHUX HA IIIHU AKIIIN:
BUBIPKOBUI1 AHAJII3 3A TATTY3SIMU

Y cmammi poseasnymo eionowenns mixc uinamu Ha axuii i npoueHmMHUMU CMABKAMU,
00minnum Kypcom i indexcom cnoxcueuux uin (1I11]). 4 2aay3i npomucaoéocmi oyau eubpani oas
Ub020 00CAI0NCEHHA HA OCHOBI HAAGHUX OaHUX — Ue Hagmozazosa, Ximiuna, uemenmua i
cmpaxosa. Jlani 0as eaayseil i ekoHoMi4HI 3MIHHI ompumano 3a nepiod 6 poxie (24 keapmaau).
Jlasa ouinroeanns enaugy oOMiHHO20 Kypcy, NpOUueHMHOI CIAaeKu i iHOeKCy CnoXdcue4ux uin Ha
npubymrkogicmo axuiii euxopucmano peepeciiinuii anaaiz. Pesyavmamu odocaioncenns
HOKA3yI0Omb, W0 6HAUE NPOUEHMHOI CMAGKU HA HAPMO02a308y, XIMIMHY [ UeMeHMHY
npomucaogicmo He3HauHi, moodi AK 60HA MAE 3HAMHUI 6nAUE HA CMpaxogy e2aaysv. Inoexc
CROMCUGHUX UIH MAE ICMOMHUL 6NAUE HA HADMO2a306Y, XIMIUHY, UeMEHMHY NPOMUCA08ICTb |
cmpaxogy 2aay3v. Kypc 00miny eaarom noxasae snaunuii necamuenuii énaue na éci 4 2aaysi.

Karouosi caosa: maxpoexonomiuni 3MiHHI; NPOYEHMHI CMABKU; IHOEKC CROJICUBHUX UiH; 0OMIHHUI
Kypc; YiHU HA aKyii.
Dopm. 4. Puc. 1. Taba. 4. JTim. 34.

Jxxasen Maxwmyn JIxkacpa, Payh-U-Azam, Myxamman Acug Xan
BJINAHUE MAKPOOKOHOMMYECKUX IIEPEMEHHBIX HA
IIEHBI AKIINH: BBIBOPOYHBIN AHAJIN3 I10 OTPACJISIM

B cmamve paccmampenst omuowenus mexcoy ueHamu HA aKUUU U RPOUCHMHBLIMU
cmaskamu, 0OMEHHbIM Kypcom u undekcom nompebumeavckux uen (HUIII]). 4 ompacau
npoMbLULIeHHOCIU GbLaU BbIOPAHBL 0451 IM020 UCCACO06AHUS HA OCHOBE UMEIOUSUXCSL OUHHBIX —
Hedhmezazoeas, Xumuueckas, uemeHmHas u cmpaxoeas. JlanHvie no ompacaim u
IKOHOMUMECKUe nepemeHHble noayHeHbl 3a nepuod 6 aem (24 keapmaaa). Jlas ouenxu eausHus
00MeHH020 Kypca, npOUEeHMHOIl CIagKu u UHOeKca nOmpeoumeabcKux e Ha 00xXo0HoCnb axKuui
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ucnoav3oean pezpeccuonnviii anaaus. Pezysvmamot uccaedosanus noxasviearom, wmo éausinue
NpOUEeHmHOl CMaeKu Ha Hehmezazo6yio, XUMUMECKYI0 U UEMEHMHYIO NPOMbLUAEHHOCHb
He3HAMUMeAbHbL, 8 MO 8PEMs KAK OHA UMEen 3HAMUMEeAbHOe GAUsIHUE HA CINPAX08YI0 OMPAcCb.
Hnoexc nompedumenvckux yeH umeem cyuiecmeeHHoe AusHUe HA Hehmez2a308yio, XuMuU4eCcKyio,
YeMEHMHYI0 NPOMbIULIEHHOCMb U cmpaxoeylo ompacav. Kypc o6mena eaarom noxasaa
3HauumevbHoe ompuuameasvHhoe o3oelicmeue Ha eéce 4 ompacau.

Karouesvie caosa: maxkposKoHoMuuecKue nepemMeHHvle; HPOUEHMHble CMABKU; UHOeKC
nompeobumenvCKux ueH; 0OMeHHbLi Kypc, UeHbl Ha aKyuu.

1. Introduction. Financial sector reforms in Pakistan have changed the financial
environment of the economy. In the current scenario, activities in the financial sec-
tor and their relationships with the real sector become more important. Since the
financial sector reforms during the last years, the implementation of various measures
including a number of structural and institutional changes in different sectors of the
financial environment has brought change in the functioning of the financial sector
in Pakistan. Due to introduction of new techniques it becomes possible to re-exam
the financial sector environment. Most studies conducted during the last years recog-
nized that macroeconomic variables, namely exchange rate and money supply, have
impact on stock returns. Early studies [1, 2] in the area of exchange rates and stock
returns considered only the correlation between the two variables. According to the
theory, firm's foreign operations and returns are effected due to changes in exchange
rate. This would, in turn, affect its stock prices. Multinational characteristics of a firm
can also be a reason for changes in stock prices. An investor will seek better opportu-
nity elsewhere in case of decreasing trend of stock market.

In a small open economy like Pakistan the impact of exchange rate on compa-
nies' returns is of main substance for policy makers. Exchange rate is the rate at which
one currency may be converted into another. Free market system and international
trade are also affected by changes in exchange rate that helps to maintain balance of
capital and balance of trade. When home currency is depreciated against a foreign
currency, export of a country becomes cheaper as compared to foreign. When
demand for currency increases to pay for exported goods, then the value of a curren-
cy will increase. Sudden ups and downs in exchange rate will affect a company's
return. Exchange rate determines the level of exports and imports and if home cur-
rency's value increases as compared to foreign currency, as a result the price of
imported goods decreases at home market which affects local firms' profits. Side
affect of high-valued currency is that its exports become costly at international mar-
ket which is not a good sign.

Exchange rate plays a major role in influencing both supply and demand for
export volumes. Exchange rate affects companies' returns determining the rela-
tionship between international and domestic prices. Movement of exchange rates
not only makes exports/imports costlier or cheaper, but also effects companies'
returns. Consumer price index (CPI) is also considered a restricted measure of
inflation, measure confined to the inflation faced by the household sector of econ-
omy. CPI is generally a measure of services purchased by a household and average
prices of consumer goods. The primary effect on total companies' returns is
stronger in high inflation countries than in low inflation countries [3]. Karachi
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Stock Exchange (KSE) was founded in 1947. It consists of Pakistani as well as
overseas companies. Karachi Stock Exchange is the most liquid and largest
exchange of Pakistan. It was declared the world's best performing stock market in
2002 [4]. KSE started with a 50 shares index, later on November 1, 1991 the KSE-
100 was started, after that KSE-100 is used as standard. KSE-100 crossed the psy-
chological level of 15,000 first times in the history of Pakistan on April 20, 2008.
In 1991 KSE launched based on 1,000 points. Growth in 2001, 2005 and 2008 was
1, 770, 9, 898, and 15,000 simultaneously [4]. The study contributes to the exist-
ing literature by analyzing the relationship between economic variables and stock
returns in an emerging Asian market which has a different structure and institution-
al characteristics from developed stock markets. Therefore, it is critical to find
whether stock returns in Pakistan respond differently to economic variables or not.
This is a sectoral study examining the variability of stock returns to economic vari-
ables at the firm and industry level.

The purpose of this study is to investigate the relationship between stock market
returns and macroeconomic variables, i.e. interest rate, consumer price index (infla-
tion) and exchange rate, for the case of Pakistan, and the nature of the impact is also
checked, if there exists a relationship between these, and towards which side the rela-
tion is positive or negative.

2. Literature Review. Research on the relationship between macroeconomic
variables and stock market on industrialized economies has extended the analysis to
the cases of developing economies. An illustrative list of studies for developed
economies is included in [5]. It identified such factors as industrial production, risk
premiums, inflation, and interest rate, slope of the yield curve, money supply and so
forth as being important in explaining stock returns. Notable studies for developing
economies include [6, 7] for Singapore, [8, 9] for South Korea, and Malaysia [10,
11]. Using bivariate cointegration and causality tests [12] noted significant interac-
tions between consumer price index and exchange rate and stock prices for the case
of Singapore. [13] studied the effect of macroeconomic variables on Turkish stocks.
The study consisted of the data from July 1997 to June 2005 on macroeconomic
variables, namely exchange rate and money supply, interest rate, growth of interna-
tional trade oil prices and return on MSCI world equity index. The data is taken
from all non-financial firms listed on ISE. The data is used by formation of portfo-
lios, not by taking a single stock. Multiple regression model is used to analyze the data
by using 7 macroeconomic variables and stock returns. The result of this study shows
that interest rate, exchange rate and world market return affect all the portfolios. Only
12 portfolios showed the effect of inflation and other factors showed no significant
effect.

[14] documented significant contribution of interest rate and exchange rate in
the long-run relationship between Singapore's stock prices and various macroeco-
nomic variables. Evaluating Korean equity market [15] provided support for oil
prices, exchange rate, dividend yield and money supply as being significant macro-
economic factors. Similarly, [16] established a long-run relationship between stock
prices and 4 macroeconomic variables: industrial production index, exchange rate,
trade balance and money supply for Korea. [17] conducted research on long-term
relationships between macroeconomic variables and Karachi Stock Exchange index.
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The macroeconomic variables included are industrial production index (IIP),
exchange rate, consumer price index (CPI), narrow money (M1) and the value of
investment return market rate. The data used for the analysis is collected quarterly
from 1973 to 2004. The model used is vector error correction model. The study found
that these 5 variables are cointegrated and two long-term equilibrium relationships
exist between these variables. A causal relationship is found between the stock market
and the economy. According to the finding, the largest positive determinant of
Pakistani stock prices is industrial production index, while the largest negative deter-
minant of stock prices is Pakistani inflation.

[18] studied the relationship between macroeconomic variables and stock prices
in KSE. The variables used in this study are exchange rate, exchange reserve, indus-
trial production index, wholesale price index, gross fixed capital index and broad
money. Quarterly data were used from 1986 to 2008. The methodology used in this
study was regression analysis. Exchange rate and exchange reserve showed significant
effect on stock prices while industrial production index and gross fixed capital for-
mation had no significant effect on stock prices. A large increase in stock prices in
Pakistan was after liberalization in 1991. [19] conducted a study on the impact of
exchange rate on stock prices and found only the correlation between two variables.
The findings explained that foreign operations and profits if a firm are effected by
changes in exchange rate, which is the reason to effect stock prices. The multination-
al characteristics of a firm can also effect stock prices. Due to decline of stock mar-
ket, an investor will try to seek better opportunity elsewhere. When an investor is not
interested to invest into a stock market, demand for money will decrease and in result
interest will fall, as a result foreign investors withdraw their money which causes fur-
ther decreasing of currency value.

[1] found that the US dollar and US stock prices have significant positive cor-
relation and another study conducted by [20] showed significant negative relation-
ship. [21] found difference in results because the nature of countries is different.
[22] conducted the study on G7 countries, recognized the cause for the lack of
strong correlation among stock prices and exchange rate. [23] explained the rela-
tionship between exchange rate and stock prices by using cointegeration and
Granger causality for the first time. After that [24, 25] used this technique to ana-
lyze these aspects in various research papers covering both industrial and develop-
ing countries. [26] found bidirectional relationship between exchange rate and
stock prices for Hong Kong.

[27] found a is bidirectional relationship between the US exchange rate and the
stock market for USA. [28] conversely identified the results for India, Korea and
Pakistan and suggested that stock prices are caused by exchange rate, which is simi-
lar to the earlier study by [1]. But the study by Abdalla on Philippine market showed
that the stock prices are effected by exchange rates. This is similar to [8] findings that
exchange rate hase significant effect on stock prices in Germany, Japan and the USA.
[21] found the interrelationships between important macrocenomic variables, name-
ly index of industrial production, money supply, prime lending rate and narrow
money supply.

[19] analyzed the relationships between key macroeconomic variables and
stock prices. The macroeconomic variables representing real and financial sector of
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the economy of India were taken quarterly for the period from March 1995 to
March 2007. These variables taken were the industrial production index, foreign
direct investment, exports, money supply, exchange rate, interest rate, NSE Nifty
and BSE in India. To determine long-run relationship, Johansen's approach of
cointegration and Granger causality test were used, whereas BVAR modeling for
variance decomposition and impulse response functions were used to examine the
short-run relationships. The study of the long-run results disclosed differential
causal links among aggregate macroeconomic variables and stock index, while the
results showed similar pattern in both markets in the shortrun. The study showed
that in India stock prices lead economic activity excepting movement in interest
rate. Interest rate seems to guide stock returns. The study showed that Indian stock
market is not only derived by actual performance but also derived by expected
potential performances.

[29] examined the relationship between share prices and macroeconomic vari-
ables in emerging economies including Brazil, Russia, India and China. There is a
well-documented relationship between share prices and macrovariables for the USA
and other major economies. The model used to examine the relationship between
stock prices and macroeconomic variables was Box-Jenkins ARIMA model. No sig-
nificant relationship was found between stock returns and independent variables of oil
price and exchange rate of either BRIC country, this may be because of the influence
of other domestic and international macroeconomic factors on stock market index.
Also, there was no significant relationship among present and past stock market
prices, suggesting that the markets of Brazil, Russia, India and China show weak form
of market effectiveness.

Independent » Dependent
IntereSt e \
Exchange rate < Companies' Return

Consumer price index

Figure 1. Conceptual Framework

3. Methodology

3.1. Data. 1In this study the quarterly data for 3 variables for the period from
January 2004 to December 2010 was used. The objective behind collection of quar-
terly data was to have in-depth analysis of these variables. The key macroeconomic
variables included in this study are nominal exchange rate, interest rate and consumer
price index. For stock prices, the stock market index is calculated for 4 industries
which are oil and gas, cement, chemicals and insurance. Insurance is the only serv-
ice industry and the other 3 are manufacturing industries. Each industry included 4
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companies selected on the basis of market capitalization. Top 4 companies with the
highest capitalization were taken and the quarterly indices are formed.

3.2. Statistics. [30] initially analyzed the linkage between exchange rate and
inflation on stock prices. The tool used to determine the causal relationship between
exchange rate, inflation, interest rate and stock exchange prices is ordinary least
square (OLS) regression. The data was compiled from the site "Business Recorder”
and IMF site. SPSS software was used to analyse the data.

3.3. Procedure. Regression analysis was used to examine the relationship
between macroeconomic variables and stock index of 4 industries. The regression
equation is:

Y=o+ B1X1 +p2X2 + 3x3,

Y= dependent variable

o = intercept, § = slope

X = independent variables

The equations formed for analyzing the results are:

ROGD = o + B1/ + B2CPI + P3ER. (1)

This equation is used to determine the relationship between stock prices of oil &
gas exploration industry and macroeconomic variables. ROGD is a dependent vari-
able which represents quarterly stock price index of oil & gas. While I represents
interest rate, CPI (consumer price index) and (ER) exchange rate are independent
variables used quarterly.

RCHM = o+ B1/ + B2CPI + B3ER )

This equation is used to determine the relationship between stock prices of
chemical industry and macroeconomic variables. RCHM is a dependent variable
which represents quarterly stock price index of chemistry. While I represents interest
rate, CPI and ER are quarterly independent variables.

RCEM = o.+ B1/ + B2CPI + B3ER 3)

This equation is used to determine the relationship between stock prices of
cement industry and macroeconomic variables. RCEM is a dependent variable which
represents quarterly stock price index of cement. While I represents interest rate, CP1
and ER are quarterly independent variables.

RINS = o. + B11 + B2CPI + B3ER )

This equation is used to determine the relationship between stock prices of insur-
ance industry and macroeconomic variables. RINS is a dependent variable which
represents quarterly stock price index insurance. While I represents interest rate, CP1
and ER are quarterly independent variables.

The parameters of regression model are being estimated using a method of ordi-
nary least squares which is a method to solve overdetermined systems and is often
applied in statistical contexts, particularly regression analysis. Least squares is a
method of fitting the data.
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4. Results and Discussion

Table 1. Relationship between macroeconomic variables and
oil and gas industry return

Variable Coefficient Std. Error t-Statistic Prob.
C 5733.273 810.5970 7.072902 0.0000
I 84.46110 52.20386 1.617909 0.1206
CPI 44.73527 16.76067 2.669062 0.0144
ER -149.1976 35.80927 -4.166452 0.0004
R-squared 0.583703

Adjusted R-squared 0.524232 S.E. of regression 420.1558

0&G = oil & gas industry; I = interest rate; CPI = consumer price index; ER = exchange rate

After analyzing the results of oil and gas companies it is found that in the macro
perspective, on taking companies' returns as dependent and interest rate, CPI, and
exchange rates as independent variables, the result of interest rate is insignificant so it
has no effect on the return of oil and gas companies. CPI has significant effect on the
companies' returns, it means that when the value of CPI increases the companies'
returns also increase and while the value of CPI decreases the companies' returns also
decrease. While the result of exchange rate is highly significant, the increase in the
value of this variable has negative impact on the companies' return and companies’
return decreases. Conversely the result shows that decline in the value of this variable
leads to increasing returns. The probabilities of interest, CPI and exchange rate are
0.1206, 0.0144 and 0.0004 correspondingly.

[7] documented significant contribution of interest rate and exchange rate in the
long-run relationship between Singapore's stock prices and various macroeconomic
variables. Evaluating Korean equity market, [8] provided support for the oil prices,
exchange rate, dividend yield and money supply as being significant macroeconomic
factors. Similarly, [9] established a long-run relationship between stock prices and 4
macroeconomic variables — industrial production index, exchange rate, trade balance
and money supply for Korea.

Table 2. Relationship between macroeconomic variables
and cement industry return

Variable Coefficient Std. Error t-Statistic Prob.
C 5386.138 643.9306 8.364470 0.0000
1 40.24925 41.47025 0.970557 0.3428
CPI 34.97810 13.31452 2.627064 0.0158
ER -130.8565 28.44655 -4.600086 0.0002
R-squared 0.669553

Adjusted R-squared 0.622346 S.E. of regression 333.7678

CEM = cement industry; I = interest rate; CPI = consumer price index; ER = exchange rate

After analyzing the results of cement companies it is found that in the macro-
perspective, on taking companies' returns as dependent and interest rate, CPI, and
exchange rates as independent variables, the result of interest rate is insignificant so it
has no effect on companies' returns. CPI has significant effect on the companies'
returns, it means that when the value of CPI increases the companies' returns also
increase and while the value of this variable decreases the companies' returns also
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decrease. While the result of exchange rate is highly significant, if this variable's value
increases, there is a negative impact on the companies' return and companies' return
decreases. Conversely the result shows that decline in the value of this variable leads
to increasing returns. The probabilities of interest, CPI and exchange rate are 0.3428,
0.0158 and 0.0002 correspondingly.

Table 3. Relationship between macroeconomic variables
and chemical industry return

Variable Coeflicient Std. Error t-Statistic Prob.
C 2523.160 257.8406 9.785738 0.0000
1 -24.86288 16.60538 -1.497279 0.1492
CPI 29.33664 5.331355 5.502661 0.0000
ER -71.43910 11.39047 -6.271830 0.0000
R-squared 0.656871

Adjusted R-squared 0.607853 S.E. of regression 133.6462

CHM = chemical industry; I = interest rate; CPI = consumer price index; ER = exchange rate

After analyzing the results of chemical companies it is found that in the macro
perspective, on taking companies' returns as dependent and interest rate, CPI, and
exchange rates as independent variables, the result of interest rate is insignifant, so it
has no effect on companies' returns. CPI has highly significant effect on the compa-
nies' returns, it means that when the value of CPI increases the companies' return also
increase and when the value of this variable decreases the companies' return also
decreases, while the result of exchange rate is significant. Conversely the result shows
that decline in the value of this variable leads to increasing returns. The probabilities of
interest, CPI and exchange rate are 0.1492, 0.0000 and 0.0000 correspondingly.

Table 4. Relationship between macroeconomic variables
and insurance industry return

Variable Coefficient Std. Error t-Statistic Prob.
C 3313.431 321.6579 10.30110 0.000
I -33.36949 15.90761 -2.097706 0.049
CPI 43.68675 4.774914 9.149221 0.000
R-squared 0.969704

Adjusted R-squared 0.963326 S.E. of regression 111.983

INS = insurance industry; I = interest rate; CPI = consumer price index; ER = exchange rate

After analyzing the results of insurance companies it was found that in the macro
perspective, on taking companies' returns as dependent and interest rate, CPI, and
exchange rates as independent variables, the result of interest rate is significant, it
means that when the value of interest increases the companies' return also increases,
when the value of this variable decreases the companies' return also decreases. CPI
has high significant effect on the companies' returns, it means that when the value of
CPI increases the companies' return also increases and if the value of this variable
decreases the companies' return also decreases. While the result of exchange rate is
highly significant, if the variable's value increases, there is a negative impact on the
companies' return and companies return decreases. Conversely the result shows that
decline in the value of this variable leads to increasing returns. The probabilities of
interest, CPI and exchange rate are 0.0495, 0.0000 and 0.0000 correspondingly.
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[17] conducted research on the long-term relationships between macroeconom-
ic variables and Karachi Stock Exchange index. The macroeconomic variables
included are industrial production index (IPI), consumer price index (CPI), narrow
money (M1), and the value of investment return market rate. The data used for analy-
sis is collected quarterly from 1973 to 2004. The model used is vector error correction
model. Findings showed that these 5 variables are co-integrated and two long-term
equilibrium relationships exist between these variables. A causal relationship was
found between the stock market and the economy. According to the finding, the
largest positive determinant of Pakistani stock prices is industrial production index,
while the largest negative determinant of stock prices in Pakistan is inflation.

5. Conclusions and Recommendations. The study has analyzed the causal rela-
tionship between macroeconomic indicators and stock index in Pakistan. It is found
that the impact of interest rate on oil and gas, chemical and cement industry are
insignificant, while interest showed negatively significant effect on insurance indus-
try, which means the increase in interest rate decreases the stock price. When the
impact of consumer price index is determined it shows positively significant effect on
oil and gas, chemical, cement industry and insurance industry, which means the
increase in CPI also increases stock price and when CPI decreases the stock return
will also decrease. The exchange rate showed significantly negative effect on all 4
industries, which means that with the increase in exchange rate, stock prices will
decrease and with decrease in exchange rate the stock prices of these companies will
increase.

The result provides an opportunity for risk diversification at Pakistani stock mar-
ket. Since stock prices of different industries behave differently in similar economic
conditions, an investor should analyze the nature of industry before making invest-
ment decisions. The result can help investors and portfolio managers in extending
their understanding of the risk-return relationship as well as pricing of macroeco-
nomic risk. The value of Pak. rupee is consistentily declining over the period which is
adversely affecting stock returns. Money supply in the country is controlled and regu-
lated by the State Bank of Pakistan (SBP) within of monetary policy framework. In this
situation it is important for a future researcher to see the relationship between money
supply and Pakistani stock market prices because in previous literature deep connection
is found between money supply and stock market prices.
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