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THE RELATIONSHIP BETWEEN CONSUMER PRICE INDEX,
PRODUCER PRICE INDEX AND TRADED SHARES AT TEHRAN
STOCK EXCHANGE

In recent decades, financial markets and especially the stock market have been a concern to
investors on the one hand, and on the other hand, for economists and policy makers, especially in
developing countries because these markets are formal, legal and safe places for investment.
Studying capital markets, that represent the situation of the countries’ economies, can help poli-
cy-makers to take right decisions at the level of national economy by identifying the variables that
affect capital markets or are affected by it. One of these variables that are discussed in this article
is inflation. In this paper, firstly, with the cointegration method, by using the quarterly data for
2000-2009, the effect of changes in stock traded on the consumer price index (CPI) and producer
price index (PPI) was evaluated. In both cases, there was an indirect long-term relationship
between the two variables. Then we study the relationship between CPI and PPI with changing the
value of traded shares at Tehran Stock Exchange by using Granger causality. The results show a
one-way causality from changing the value of traded shares to CPI while the relationship is con-
trast for PPI and there is a one-way causality from PPI to changing the value of traded shares.

Keywords: value of traded shares; consumer price index (CPI); producer price index (PPI);
Granger causality; cointegration.

Maxzi Mopani, Maxni Canexi, Moxamman KeiiBandap

B3A€EMO3B'A30K MK IHIEKCOM CIIOKHNBYUX IIH,
IHAEKCOM ITPOMMUCJIOBUX IITH I TOPT'IBJIEIO HIHHUMMU
TTAITEPAMHY HA TETEPAHCBHKIV ®OHJIOBIN BIPXKI

Y cmammi nokasano, wo ¢ ocmanni decamuaimms inancoei punku, 30kpema (onoosuii
PUHOK, WIKAGUAU 5K IHGeCMOpie, maK i exoHomicmie i noaimu4nux 0isa4ie ax Hadiina i ae2aibHa
cpepa ineecmyeanna. Punox kanimaay eidobpajxcac exomomiuny cumyauiro 6 Kpaiui i
GU3HAYEHHA 3MIHHUX, W0 GNAUGAIONb HA DPUHOK Kanimaay abo 3aiexcHi 6i0 Hb020, Modice
donomozmu noaimuxkam y nputinammi piwienv Ha pieHi Hauiona1vnoi exonomixu. O0na 3 maxux
3MIHHUX - iHasuia. Ouinero énaue 3MiH Ha PUHKY WIHHUX NANEPié HA IHOCKC CHOMCUGMUX UIH i
iHOeKC NpOMUCAOGUX WIH, AHAAL3 NPOBEOCHO MemOo0oM KOiHmezpauii Ha OCHOGI KéapmAaabHUX
danux 3a 2000-2009 p.p. B 060x eunadkax 6us61eHo Henpamy 008620CMpPOKOEY 3AAEHCHICHIL MidC
uumu 0éoma 3minnumu. 3acmocosarno mecm Ipetinoxncepa 045 GUHAMEHHS 3AAEHCHOCHE MidC
iHOeKCOM CnoNcue ux Uin, IHOCKCOM NPOMUCAOGUX UIH i 3MIHOI0 6apmochii WIHHUX nanepie Ha
Oipuci Tezepana. Pesyavmamu noxazaiu 00HOCHMOPOHHIO 3AAeHCHICHIb MIXNC 3MIHOIO éapmocmi
UIHHUX nanepie i iIHOeKCOM CRONCUBHUX UIH, 360POMHY 3AAEHCHICIMb 0451 IHOCKCY NPOMUCA0GUX UIH
i 0OHOCMOPOHHIO 3AAeHCHICIb MIdC IHOEKCOM NPOMUCA08UX UIH i 3MIHOW 6apmocmi WIHHUX
nanepie.

Karouosi caosa: eéapmicmo yinHux nanepie; iHOeKC CHRONCUGHUX UIH, [HOEKC NPOMUCAOBUX UiH,
sanexcuicmo [peiindcepa; Koinmeepayis.
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Maxau Mopanu, Maxau Canexu, Moxamman KeiiBandap

B3ANMOCBA3b MEXIY NTHIEKCOM IIOTPEBUTE/IbCKUX
IEH, UHAEKCOM ITPOMBIIUIEHHBIX IIEH Y1 TOPTOBJIEI
HOEHHBIMU BYMATAMMU HA BUPXKE TETEPAHA

B cmampve nokazano, umo ¢ nocaeonue decsimuiemusi (PUHAHCOBbLE PbIHKU, 8 HACHIHOCHU
@ond06bLI PBIHOK, NpUBAEKAAU KAK UHBECHIOPO8, MAK U IKOHOMUCHIO8 U NOAUMUYECKUX
Oesimeaeli 6 Kauecmee HAOEHCHOU u ae2aabHou cghepvt uneecmuposanusi. Poinox xanumaaa
ompasicaem 3KOHOMUMECKYI0 CUMYAUUIO 6 CMPAHe, U ONPe0eieHUe NePeMeHHbIX, GAUSIOUUX Ha
PLIHOK KANUMAAQ UAU 3AGUCUMbBLX O HE20, MONCEN HOMO4b NOAUMUKAM 8 NPUHSMUL PeuleHull
Ha ypoeéHe HauUoHAAbHOU 3KoHoMuKu. OOHa u3 maxux nepemeHHvix — un@asuus. Oueneno
GAUsIHUE U3MEHeHUil HA DblHKe UEHHbIX OyMaz HA UHOEKC NOmpefumeabCKux ueH U UHOeKC
NPOMbBIULACHHBIX UeH, AHAAU3 NPOBeOeH Memo0OM KOUHMEeZPAuUU HA OCHO8E KBAPMAAbHBIX
dannoix 3a 2000-2009 2.2. B oboux cayuasx o6Hapyscena Henpamas 00.120CPOHHASL 3A8UCUMOCTID
Mmexncoy smumu 08yms nepemennvimu. Ilpumenen mecm Ipeiindiucepa 0as onpedeaenus
3a6UCUMOCTIU MeNCOY UHOCKCOM NOMPeOUMEAbCKUX UeH, UHOCKCOM NPOMbBIULICHHBIX UeH U
U3MEHEHUEeM CmouMOCmu UeHHbix Oymaz na Oupyce Tecepana. Peszyabmamvt noxazaau
00HOCHIOPOHHIO 3AGUCUMOCHIb MENCOY UMEHEHUEM CIMOUMOCHU UEHHbIX Oymaz U UHOeKcoMm
nompe6umeabCKux YeH, 06pammuylo 3a8UCUMOCHb 041 UHOCKCA NPOMbBIUACHHLIX UCH U
00HOCHIOPOHHIO 3A8UCUMOCITID MENHCOY UHOCKCOM NPOMBIULACHHBLX UeH U USMEHEHUEeM CIOUMOCIU
UeHHbIX Oymae.

Karouesvie caosa: cmoumocms uyeHHvlX Oymae; UHOEKC NOMPEOUMENbCKUX UeH; UHOeKC
NPOMBIUACHHBIX YeH, 3asucumocmy [peiindicepa; Kounmezpayus.

Introduction. In all countries stock exchange shows an overview of the economy.
So, the methods to review the performance and identification of obstacles and stim-
ulations of financial markets and especially stock market are the most important pro-
grams of the economics. The capital market is considered the most important and
integral part of the economy of each country, the stock market is known as a sign of
economic situation. In Iran as well as in other countries capital markets are impor-
tant for policy-makers and development programs pay special attention to these mar-
kets. Stock markets allow the economy that uses wandering and small capital perform
in the best possible way and to take part in larger projects with higher productivity. On
the other hand, stock exchange has created a competition among the companies that
participate in stock market which can help to increase their production level and
quality of products. One of the most important tasks of financial research is to iden-
tify the variables affecting the stock market in the economy of each country.

Inflation is a variable that has many studies about its relationship with capital
markets, but still there is no consensus among experts. Increase in general price level
means reducing the purchase power in society and for that reason an individual is
concerned about the fluctuations. Discussion of inflation, especially in our country,
that has infiltrated into economy in a special form, and is the most important variable
that must be carefully studied regarding its relationship with stock markets.

In this research, after the above introduction, trends and charts of consumer
price index (CPI), producer price index (PPI) and changes in the value of traded
shares are presented between 2000/01 to 2009/10 by using the quarterly data on Iran.
In the next section, we discuss the empirical studies related to the subject of debate
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inside and outside of our country. In the fifth section by using the cointegration
method the effect of changes in the value of traded shares on the consumer price
index (CPI) and producer price index (PPI) have been considered by using quarterly
data over 2000/01 to 2009/10, and then the Granger causality has been investigated
between these variables. Then, at last, the results of this research are presented.

Review of research variables trend and of literature

In this section, we tried to provide a trend about the variables in separate graphs.
It is necessary because these variables play an important role in economy.

Figure 1 shows that CPI has increased in the surveyed period.
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Figure 1. CPI between 2000/01 to 2009/10
PPI trend was similar to CPI, see Figure 2.
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Figure 2. PPl between 2000/01 to 2009/10

Figure 3 shows changes in the values of traded shares in the surveyed period. This
trend was stable from the beginning of the period to 2003. Trend had fluctuations
from 2004 to 2006 and then it returns to the last point. But in 2007 and after that
Figure 3 shows fluctuation trend.

On the base of Fisher hypothesis, there is no significant dependence between the
real parts of economy and real rates are formed on the base of the factors such as
investment performance, and time preferences of savings, and they are independent
of inflation expectations. On the basis of this theory, when the inflation rate changes,
real return does not change and in fact, the effect of inflation is evident on the nom-
inal rate of return. A theory that increasing inflation rate will raise future expectation
of investors and will cause the nominal growth rate of return and common stock
known as an inflationary shield, was contradictory and it was rejected.
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Figure 3. Changes of the value of traded shares between 2000/01 to 2009/10

According to Geske and Roll (1983), a series of events and factors in macroeco-
nomics cause changes to stock market returns associated with inflation. They believe
that when stock prices decrease, individual and companies' income is reduced, which
is actually considered the main government's income. Consequently, if government
spending is more than its revenue, treasury faces a deficit of budget and the govern-
ment is forced to borrow, which will increase the government debt and thus increase
the indirect tax anticipated liabilities (individuals and companies tax). The result of
the process is also inflation.

Hernandez (1990) used the hypothesis of chain while studying the relationship
between stock returns and inflation in Chile during 1960s, 1970s and 1980s in two
periods and found that these two variables have no significant relationship.

Fisher's model is based on the fact that real stock returns are independent of
inflationary expectations. Based on this model, Boudoukh and Richardson (1993)
examined the relationship between expected inflation and stock returns for the US
and England from 1802 to 1990. They showed that Fisher's model is only valid in the
long run but in the short term this theory is rejected, it means that in the short term
the relationship between stock returns and inflation is negative.

Kiseox and Shawnwi (1996) investigated the relationship between stock returns
and inflation in the US in 1956 and they believed that increasing inflation perma-
nently will result in reducing stock returns by reducing future real activities.

Graham (1996) also used in a similar review the data from after the World War
II. He indicated that the relationship between real stock returns and inflation
before 1976 and after 1982 is negative, since in 1976-1987 this relationship was
positive.

Caparale and Jung (1997) announced during the investigation that inflation
expectations have a negative effect on stock prices.

Choudhry (2001) in an experimental study investigated the relationship
between stock returns (nominal and real) and inflation in 4 countries (Argentina,
Chile, Mexico and Venezuela) that have high inflation rates during 1980s and 1990s.
The results of this study show a direct relationship between the current rate of nom-
inal returns and inflation for two countries (Argentina and Chile). He also tested the
relationship between real returns and inflation and concluded that inflation has a
negative effect on real stock returns.
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Yahyazadefar and Jafari Samimi (2003) investigated in their study the relation-
ship between inflation and real stock returns in the period of 1991/92 to 1996/97 with
two methods of chain affect (indirect and direct). The results in indirect method show
that the relationship of two variables is not statistically significant while in direct
method the relationship between two variables is positive.

Aga and Kocaman (2006) in their paper considered the relationship between
stock returns and inflation indicators at Turkish Stock Exchange. They concluded
that based on exponential GARCH models industrial price index and consumer price
index have no effect on the average of stock price and its volatility, and therefore these
macroeconomic variables are not suitable to explain stock returns and volatility at
Turkish stock market.

Amirrahimi (2006) in his thesis investigated the effect of inflation on the real
stock returns in Tehran Stock Exchange. He indicated that there was no direct rela-
tionship between inflation and real returns, and in a long term inflation causes real
stock returns reduction.

Rahnamaye Roudposhti (2006) studied the impact of macroeconomic variables
on stock returns of investment companies at Tehran Stock Exchange. The results
showed that CPI has a direct effect on stock returns of investment companies.

Abbasioun (2009) studied the effect of macroeconomic variables over the entire
index of Tehran Stock Exchange. Based on the results, in the long term, the relation-
ship between inflation and the entire index is reversed while in the short term the rela-
tionship of these variables is positive.

Lifang et al. (2010) carried out the analysis of inflation and stock returns in
Britain. They concluded that in the short and medium terms and under different
inflation regimes the stock market in Britain could not resist inflation, but in the long
term different inflation regimes caused different effects between inflation and stock
returns.

Research methodology. In this research, we used the quarterly data from 2000/01
to 2009/10. We examined the effect of changes in the value of traded shares on CPI
and PPI by using cointegration method and Granger causality. In the present paper 3
variables were used:

VTS = Changing the value of the traded shares at Tehran Stock Exchange;

CPI = Consumer Price Index;

PPI = Producer Price Index.

Analyses of the results

Cointegration Method

When using cointegration analysis, statistical properties of variables are very
important. Cointegration will test the consistency among statistical properties of the
variables. Since generally economical variables are non-stationary and have random
trend, the linear combination of non-stationary variables is a non-stationary series
generally. However, in this general rule cointegration is an exception and it has close
relationship with economical theory, because economical theory being stationary is a
combination of economical variables.

The present paper uses the augmented Dickey-Fuller test (ADF) to study unit
root and its results are demonstrated in Table 1. Test results demonstrate that all the
time series are non-stationary. To be stationary in non-stationary time series, the first
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rank differential was used, and according to Table 1, all these series become station-
ary by differentiating at one time. Therefore, the results of ADF test show that all of
the examined variables have been I (1) and consequently have similar rank of cointe-
gration.

Table 1. ADF-test results

ADF Test
) Trend and 15t Trend and
Variable Intercept Result difference Intercept Result
CPI -1.1681 D(CPI) -3.6784
-4.2191%** non-stationary -4.2191%** non-stationary
-3.5331** non-stationary -3.5331** stationary
-3.1983* non-stationary -3.1983* stationary
PPI -1.7792 D(PPI) -4.7385
-4.2191%*%* non-stationary -4.2268*** stationary
-3.5331** non-stationary -3.5366** stationary
-3.1983* non-stationary -3.2003* stationary
VTS -2.4267 D(VTS) -13.2053
-4.2436%** non-stationary -4.2436%** stationary
-3.5442** non-stationary -3.5442** stationary
-3.2046* non-stationary -3.2046* stationary

(Test critical values: *** 1% level, ** 5% level, * 10% level)

In cointegration analyses by using Johansen analysis method we should deter-
mine optimal lag length (P), Akaike Information criterion (AIC), Schwartz Bayesiam
criterion (SC), Hannan-Quinn criterion (HQ), final prediction error (FPE), sequen-
tial modified likelihood ratio test statistic (LR). According to Table 2 based on all of
these criterions, the results are about the relationship between CPI and changes of the
value of traded shares P=2 (optimal lag length is equal to 2). Table 3 shows the rela-
tionship between PPI and the changes in the value of the traded shares based on all of
the results P=3 (optimal lag length is equal to 3).

Table 2.
Lag LR FPE AIC SC HQ
0 NA 1.14e+12 33.43663 33.52371 33.46733
1 207.5757 3.16e+09 27.54768 27.80891 27.63977
2 17.96668* 2.24e+09* 27.20244* 27.63782* 27.35593*
3 5.503664 2.33e+09 27.23520 27.84473 27.45009
(Each test at the 5% level)
Table 3.
Lag LR FPE AIC SC HQ
0 NA 8.26e+11 33.11580 33.20288 33.14650
1 209.6989 2.15e+09 27.16440 27.42563 27.25650
2 16.48707 1.60e+09 26.86540 27.30078 27.01889
3 13.55853* 1.27e+09* 26.62966* 27.23920* 26.84455*

(Each test at the 5% level)
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After obtaining the optimal lag length in each case, we will have the cointegra-
tion tests. In Tables 4 and 5 the cointegration test based on maximal Eigen value and
Trace test will show a maximal equilibrium in the long-run relationship between CPI
and the changes in the value of the traded shares (Table 4) and PPI and the changes
in the value of the traded shares (Table 5) respectively at the 5% significance level.

Table 4.
Maximum Eigen value Trace Test
HO Hi Maximum Eigen | 0.05 Critical Hi Trace 0.05 Critical
value Statistic Value Statistic Value
r=20 r=1 29.5765 14.2646 r>1 29.5784 15.4947
r<i r=2 0.0018 3.8414 r=2 0.0018 3.8414

The results of this test demonstrate an equilibrium long-run relationship
between CPI and the changes in the value of the traded shares.

The results of this test show is an equilibrium long-run relationship between PPI
and the changes in the value of the traded shares.

The equilibrium long-run relationship between CPI and the changes in the value
of the traded shares is obtained.

CPI =412.8422 - 0.1053 VIS + ECT

(0.0169)
Table. 5
Maximum Eigen value Trace Test
HO 1 Maximum Eigen 0.05 Critical i Trgge 0.05 Critical
value Statistics Value Statistics Value
r=0| r=1 40.2088 14.2646 r>1 41.8277 15.4947
r<t1| r=2 1.6189 38414 r> 2 1.6189 3.8414

The relationship between CPI and VTS obtained is inverse. Changes of VTS
coefficient became significant at the 95% level.

The equilibrium long-run relationship between PPI and changes of VTS is
obtained.

PPI =323.7911 - 0.0727 VIS + ECT

(0.0091)

The results are similar to the previous section. The relationship between PPI and
VTS obtained is inverse. Changes in the value of the traded shares coefficient became
significant at the 95% level.

In analyses of cointegration, contrary to econometrics, traditional procedures
for the short-run and long-run structures are separated, because error correction
mechanism (ECM) in the short run vacillations of variables relate to long-run equi-
librium and have many application. In spite of cointegration among the studied vari-
ables and existence of a counteraction relationship between them this model could be
used. The results of estimation between CPI and changing the value of the traded
shares are provided.

D(CPI) =0.9229 + 0.5581 D(CPI(-1)) + 0.1908 D(CPI(-2)) + 7.862 D(VTS(-1))

(0.1795) (0.1845) (4.8431)
+ 2.8147 D(VTS(-2)) - 0.0003 ECM(-1)
(3.491) (0.0005)
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=0.50
In this equation R2 is equal to 0.50 and it shows the explanatory power of this
model. Limitation on adding all the effective causes and elements on dependent vari-
able have had many problems, 0.50 could be justified in this manner. Estimation
shows that coefficient of ECM is equal to 0.0003 but it does not become significant.
The result of estimation of relationship between PPI and changing the value of
traded shares:

D(PPI) = 1.5761 + 0.7663 D(PPI(-1)) - 0.4381 D(PPI(-2)) + 0.2359 D(PPI(-3))

(0.1938) (0.3019) (0.2467)
+1.4089 D(VTS(-1)) - 2. 4728 D(VTS(-2)) - 7.1631 D(VTS(-3)) - 0.0002 ECM(-1)
(0.0001) (7.3694) (4.1433) (0.0015)

R2=10.49

In this equation R2 is equal to 0.49 showing the explanatory power of this model.
Limitation on adding all the effective causes and elements on dependent variable have
had many problems, 0.49 could be justified in this manner. Estimation shows that
ECM coefficient is equal to 0.0002 but it does not become significant.

Granger Causality

According to Engel and Granger (1987) and Granger (1987) if two time series
variables have similar rank of cointegration, at least, there is a direct Granger rela-
tionship between them. Long-term relationship between CPI and PPI with changing
the value of traded shares show that variables at least in one direction are linked. To
identify causality between variables, Granger causality test is used. The causality test
includes the following bilateral estimates of the regression:

Test of causality between the CPI and the changes in the value of the traded
shares:

Regression in this case must be estimated by the following bilateral. Causality
test results are illustrated in Table 6.

CPI= za VTS, + Sa;cPl, Ui
i=1

VTS= $4,CPl, ; + za vrs,_ ;T Ux
i=1
It is necessary to tell U, and U,, in this bilateral regression are supposed to be a

non-correlation. As observed in Table 6, there is a one-way causality from the
changes in the value of the traded shares to CPI at the 90% level, while there is no
inverse of this relationship.

Table 6. Granger Causality Test

Null Hypothesis: F-Statistics Probability
VTS does not Granger Cause CPI 2.99790 0.06363
CPI does not Granger Cause VTS 1.19743 0.31475

Test of causality between PPI and the changes in the value of the traded shares:
Bilateral regression needed for this sector is estimated. The causality test results
are listed in Table 7.
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n n
PPI =§vrst_,- %wst_j + Uy,
n n
VIS = 2 APPL, 4 216/- VTS, ; + U,
i=1 Jj=

The results in Table 7 show a one-way causality from PPI to the changes in the
value of the traded shares at the 95% level.

Table 7. Granger Causality Test

Null Hypothesis: F-Statistics Probability
VTS does not Granger Cause PPI 1.95340 0.14230
PPI does not Granger Cause VTS 4.98702 0.00633

Conclusions. In this article the relationship between CPI and PPI with the
changes in the value of the traded shares (at Tehran Stock Exchange) was evaluated
during the period from 2000/01 to 2009/10 by the using quarterly data. To identify the
relationship we were using the cointegration method and Granger causality.

The results show an indirect relationship between CPI and the changes in the
value of the traded shares. If the value of the traded shares at the stock market increas-
es (has a positive change) then CPI and PPI would be reduced. Reducing CPI means
declining the general price level, and in other words, inflation is reduced.

On the other hand, the relationship between the variables that we study shows
that there is a one-way causality in the period under study from the changes of trad-
ed stock to CPI at the 90% level. This relationship is opposite for PPI. In the period
of the test, there is a one-way causality from PPI to the changes in the value of the
traded shares at the 95% level.

The results indicate that if political and economical decision-makers in a coun-
try have more attention to capital markets and approving and executing the programs
for prosperity, they could reduce the inflation by increasing the market value of trans-
actions. In fact, large and small sources are given to the sector with high productivity
and lead generation rather than entering in the inefficient and non-productive sec-
tors. And also by reducing the liquidity and recession of non-productive markets, it
provides reducing of general price level. Of course, discussing strategies for increas-
ing the level of transactions and entering the capital to the stock exchange market is
too long and it is an opportunity for another article.
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