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ABSTRACT

With the expansion of stock market, investors aagital are increasing step by step, which makes the
stock market an increasing impact on the macro-@ogn In order to reveal the effect of macro factons

the specified industry’s stock price, a new nordineegression model is established with Eviews6.0
software in the paper. We take macro variablesagpkes which are based on interest rate adjusBhinéa

has adjusted interest for 24 times from 1997 toeJ8th, 2012), conducting an in-depth study of the
industrial index on the Stock Exchange. The emgiriesult indicates that the industrial index has a
negative correlation with interest rate, PPI, arubaitive relation with CPI, industrial value add@dA)
growth rate and international crude oil price.
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1. INTRODUCTION A. It was generally believed that stock price was
mainly influenced by macro-economic factors in
Nowadays, the extent of  economythe long time. Modigliani and Cohn pointed out that
financialization continues to deepen as the globghe stock price would fall when inflation was up in
economy integration and financial deregulation. AL1979[1]. In 1990, Schwert studied the relationship
the same time, along with the development dfetween stock yield and actual economic activities
information communication technology andwhich from 1889 to 1988 in the U.S. stock market,
financial derivatives technology, financial marketand discovered that as the enlarging of sample, the
and innovation have entered into a high-speegleld rate had a very strong ability to predict
developing period, and the financial transactioneconomic operation in the future[2]. In 2004,
costs reduced dramatically. Being an important padams, Mc Queen & Wood analyzed the high-
of the financial market, stock market is not onlyffrequency data and proposed that the news of CPI
undertaking the capital-media function of financingand PPl had a significant influence on stock
and resource allocation, but also performing eeturns[3]. A quantitative research in 2005 was
function of economic forecasts and value discovergonducted by Bermanke and Kuttner with the
as a ‘“barometer” in economic developingmethod of mathematical and metrology on the
Moreover, studying on the stock market fluctuatiomeaction of U.S. stock market to interest rate
regularity and analyzing the stock price volatilityvariation. The study showed that the major stock
are vital to the analysis of investors’ risk andorice index rose 1% under the hypothesis of
income, regulators’ effective supervision, andinforeseen decline in the federal funds rate b$ 0.2
achievements of shareholders’ maximum profit.  basis points[4]. Guo Jinlong, Li Wenjun gained a
negative correlation between stock equilibrium
price and interest rate in 2004, from the research
influence of changes in interest on the stock marke

Modern economics had done a lot research on tfﬁ% using the arbitrage pricing model[5]. In 2007, L

shares and obtained that macro economic variable s 2 419 and Tang jianwei conducted an empirical
. ; ! stsudy on the situation in China which indicatect tha
one of the important factors of stock price voistil

Domestic and overseas scholars have made a Iotsct)?Ck price was affected by interest rate variation
: our country, but the concrete effect of influencsw
researches on the macro variables that work

. . . certain since the problems in the transmission
stock price, which were from two aspects: theor .

hp echanism[6].
and empirical.

B. The volatility of stock price embodied
difference in various industries. In the year 06@0

2. LITERATUREREVIEW

R
754




Journal of Theoretical and Applied Information Technology
31" December 2012. Vol. 46 No.2 B

© 2005 - 2012 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

Kavussanos observed the effects which a group woiterest rate, international crude oil price, irtdias
international risk variables worked on the retunhs value added growth rate and other macro economic
38 industries in the world. The conclusion indichtevariables are considered as explanatory variables
that according to specific industrial characteeisti (all the variables listed on Tablel).

the factors apiece might produce distinct effeots t

different international industry returns[7]. It was___ TABLE| : Variables Recapitulation Satement
discovered in the report of Stefano and Michael

Aked, who investigated 36 industry base indexes of Code Variables Code Variables
21 developed countries listed on FTIS&P in 2000, Industrial Producer

: . ) ) ; PPI Tod
which the importance of factors of industry might index price index
constantly improved while the disappear of trade | Interestrate~ IVA 'VArgtrgW‘h
factors[8]. In 1999, Wang Yaodong studied the Consumer International
relationship among sectors on stock market with the P! price index oIL crude oil price

classification index, and then drew the conclusion:

there existed an interaction among all the sector A. Explanatory variables

indexes except industrial [9]. Lao Lanfang, Shao a. Interest rate. Interest rate represents a
Yumin employed the index on the Stock Exchangeountry’s fiscal policy. Moreover, for the reason
in 2005, and then the Kendall's coefficient ofthat interest rate is the basic factor in all ficiah
concordance was utilized to test whether the crosfctors which can affect stock price, and the
sectional volatility ranking of different industria influence of interest variation on stock market is
indexes remains stable over time. The conclusiadirectly and rapidly, so the movements of stock
revealed a consistent ranking in the volatilitytlod ~ price are impacted by interest rate variation. &inc
general industry and the specific volatility of kac the one-year deposit rate as the core in the policy
trade, namely, the volatility of the trades wadlksa interest rate, so the empirical research in thjzepa

[10]. would like to choose it as an indicator to measure
Domestic Literatures are mostly involved inthe changes in interest rate.
various factors on price volatility, and fail toflest Assumption (a): It is generally believed that the

the relations between variables and industrghares tend to drop as interest rate going higher
classification indexes. However, effects of macravhile the decline in interest will encourages @ ris
factors that worked on different industries willtnoin stock. So, the opposite relation between stock
be able perfectly reflected by the composite stogbrice and interest rate is assumed in the paper.
price. At the same time, as different industriegeha b. Inflation rate. In the operation of macro-
special features, it has different sensitivitieshhe economy, economic growth and currency stability
factors, and then the sector indexes are differerte regarded as the main goals of Central Bank’s
So, this paper has discussed the effects that rateenetary policy of the countries in the world.
adjusting brings to stock market in the view ofGenerally, a change in consumer price index (CPI)
industry level, and comprehensive analyzed those employed to judge the extent of inflation by
factors which cause the undulatory motion of th€entral Bank. Then, as two inflation-indicatorsg th
market in the combination of the macro economgombined influences of CPI and PPI will be taken
meanwhile. From the point of rate-adjusting acts omto account for the volatility stock price in the
stock price volatility, utilizing the empirical meid paper.

with sample data of industrial index, the present Assumption (b): Theoretical speaking, the rise of
paper is a general literature review which attemp®PI indicates the increase in corporate profits and
to establish a multi-factors economic model teocial purchasing power contains the stock
study the volatility of stock price, and to shove th purchasing. Namely, CPI and shares change in the
guantities factors that contribute to the fluctoati same direction. While the rise in PPI shows that th

of the price. enhance of the enterprise production costs, which
means the profit space of enterprise and individual
3. EMPIRICAL RESEARCH METHOD producers can obtain is compressed, and a decline
DESIGNING in investors’ anticipate of the future corporate
revenue, and then a fall in shares. That is PPI and
3.1 Variable Selection And Theoretic-Al stocks go into the opposite relationship.
Hypothesis c. Economic growth rate. As a barometer, the

The industry classification index on Stockeconomic growth rate is undoubtedly an important
Exchange is taken as explained variable, while tHactor to stock, and Industrial Value Added (IVA) i

R
755




Journal of Theoretical and Applied Information Technology
31" December 2012. Vol. 46 No.2 B

© 2005 - 2012 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

considered as the index to reflect the operation afdex is chosen to research the volatility on stock
real economy. Therefore, the paper has selected finéce.
monthly growth rate of industrial value added as an
indicator to the real economy. 3.2 Sample Data Selecting And Process- Ing
Assumption (c): Theoretically, fluctuations of the The interest is experienced several times
shares and economic growth are generally in syn@te-adjusting during the past 20 years’
The higher of IVA, the better running of realdevelopment of stock market, and the previous
economy, and the more social wealth is produced.rate adjustments will not be considered in the
d. International crude oil price. The oil has gaper for it is happening in the developing
multiply interaction with economy, for it not only stock market. The rate-adjusting which from 1997
can be regard as input factor, but also can be used 2012 (24 times) are selected as interest rate
as consumer goods. Huge demand and highdex, and the industrial index, IVA growth rate,
fluctuation for petroleum have stimulated the wprldCPI, PPI, WTI of each month as other explaining
and also have aroused an increasing wide attentigariables for samples.
and analysis. Due to the petroleum represents theSince there’s no fixed cycle in the 24 times
overwhelming influence on industrial enterprisesadjustments of interest rate, but several timehef
the crude oil price has been regarded as aate-adjusting happen in a year usually, so the
independent variable and the monthly averages aferages of industrial index daily closing pridestt
the WTI crude oil price in NYMEX for sample, to from 7days before to 8days after the rate-adjusting
study the relations between oil price and stocincluding the rate-adjusting intraday) are choasn
market that represented by industrial index. stock price index for discussing.
Assumption (d): The stock price is the discounted
present value of the future net profit on the bafse 3.3 Empirical Research Method
dividend discount model, first of all, petroleum is A. Model establishment and testing
known as a vital production factor whose price Before the model is established, the stationarity
fluctuation is able to cause the changes of eris&prof a sequence should be tested since the
costs and future flows, then leads to the profitonstationary time series may fail to express the
variation; Second, the realization of changes In otegression model correctly. So, this paper conducts
price is conducted by a conduction mechanism: “othe ADF unit root test for industrial index (P),
price-PPI-CPl-interest rate adjusting ”, which maynterest rate (I), CPI, PPI, IVA growth rate,
give rise to the changes in discount rate of futurgternational crude oil price, and the inspection
income. In this way, the internal value of the sisar result see Table 2 and Table 3.
will change and perform as an acute fluctuation in

stock price. Table 2: Inspection Result Of Adf Unit Root Test
B. Explained variables Original sequence ADF Results
The stock price performs as the same for r _'3-55136 ”s‘;gtsigant:r;ary
insuffici(.ent_ nqmber of listed company when a sto_ck cPI 20.029 nonstationary
market in its infancy. As an adding to the quantity PPI -0.151 nonstationary
of company, the number of investors will increase IVA -0.818 nonstationary

at the same time, and then the differences amoag OlL -0.100 nonstationary

various industries are more obvious. So, the

£

classification index appeared for the sake of

Table 3: Inspection Result Of Adf Unit Root Test

) - . Difference sequence ADF Results
accurate observation of the market. And the index i LNP 3017 stationary
officially issued by SSE in May 3rd, 1993, and is CPI -4.741 stationary
divided into five categories according to the IF\’/IX f;;? ?tetl_tlonary

. H H g -4. stationary
features: industrial, commercial, real estatejtiatsl oIL 4126 stationary

and comprehensive industry, which have given =&

picture of the prosperity and shares volatility in after the ADE test, it can be known that LNP,
different types of trades. With the rapidcp) ppj, |vA, OIL are first-order integration

development of the market economy, our industriglyiaples, then built a cointegration regression
enterprises have enough grown and occupied gydel. Then the estimate result of industrial index
pivotal role in the whole national economic systeManq economic factors is obtained through the
And our country is “the world's factory” for its econometrics software Eviews6.0 (Figure 1). After
continually progressed industry, so the industrighe heteroscedasticity and autocorrelation telses) t
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get the modified nonlinear regression model aDate 10124112 Time: 22:21
equation (1) ﬁ]imlee& ls:ewations:%
LNP = -1.61924978365 - 0.12311898426* + Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.191160709518*CPI - 0.109049767543*PPI

* * T - 1 0156 0156 06578 0417
0.0378666005481*IVA + 0.00889929096509*0OIL i - EIbe e el
(1) [ = I [ = 3 -0.174 -0.100 2.9875 0394
I I I I 4 -0.011 -0.020 29910 0559
DW =1.48, F =33.23, T=24 - [ 5 0099 0045 33130 0.652
g g 6 -0.066 -0.126 34652 0749
) om o oE 7 0099 0177 38224 0.800
Beganden Varahiai i g g I = g -0.099 -0.199 42056 0.838
Methaee Bast Bayans = g 9 -0.178 -0.100 55276 0.786
Date: 10/25M12 Time: 10:37 , , , , 10 -0.025 -0.011 55553 0.851
Sample:124 | | O 11 0.007 -0.075 55577 0.901
Included observations: 24 | | g o 12 -0.034 -0.136 56177 0934
= — = g o 13 -0.164 -0.124 7.1381 0.895
Coefficient 5td, Error t-Statistic Prob. W= | = | 14 -0.230 -0.322 10441 0729
oE o oW 15 0.084 0085 10934 0757
& -1.619250 34BTTT0 -0.466943 0.6461 | = o | | 16, 0182 0.003 13511 0DE35
I -0.123119 0046444 -2650935  0.0163
CPI 0191161 0037649 5077486  0.0001 ; . ; ; ;
= ks Giers . itier Dot Figure 3: Autocorrelation _Partlal Autocorrelation
VA 0.037867 0012094 3130983  0.0058 Among Variables
olL 0008899 0003033 2933950  0.0089
R-zquared 0902256 Mean dependentvar 7.543131
Adjusted R-squared 0.875105 S.D. dependentvar 0.551170 obs Actual | Fitted [ Residual Residual Plot
S.E. of regression 0.194787  Akaike info criterion -0.221507 1 6.74005 691494 -017489 x !
Sum squared resid 0.682953  Schwarz criterion 0.073007 2 6.82666 690978 -0.08312 ! !
Log likelihood 8.658080 Hannan-Quinn criter. -0.143372 3 6.92247 6.69581 0.22665 ! >‘=®
F-statistic 3323084 Durbin-Watson stat 1.475198 4 6.82287 6.88820 -0.08533 B
Prob(F-statistic) 0.000000 5 6.95259 680994 014265 ! >s
6 7.06510 7.07860 -0.01350 |
Figure 1: The Estimation Results Of Industrial 7 | 695810 728287 -0.32478 <
. B 713367 740944 027577 |
Regression Model 9| 780584 773906 0.01678 |
10 819471 7.81224 038247 >
11 818414 831405 -0.12991 o<;
12 8309104 8542172 -0.03068

Moreover, from the result of ADF test for U is_12 | 849145 540759 008385
. , . . 14 8.36302 820365 015937
shown as figure 2, there’'s a cointegratior—5 | 741762 727736 014027

relationship among the variables since the residu—18 | 7.24697 7.28764 -0.04067
. . . . 7.35717  7.26696 0.09021

(U) in the model is stationary, so the model i 18 | 734138 727835 006303
19 7.84461 7.78683 0.05778

correct and reasonable' 20 783209 770214 0.12995
21 7.82600 771551 0.110489

)

A

N AN

Augmented Dickey-Fuller Unit Root Test on U

22 7.89649 7.92718 -0.03069
Mull Hypothesis: U has a unit root 23 7.83029 792512 -0.09483 D/'@/V
Exogenous: Constant 24 7.50080 793012 -0.33932 | |
Lag Length: 0 (Automatic based on SIC, MAXLAG=5) Figure 4: Residual Plot Between Industrial Index And
tStatistic Prob.* Macro Variables

Augmented Dickey-Fuller test statistic -3.527425 0.0164
Test critical values: 1% level -3.752946 .

5% level -2.998064 The model is tested from the two aspects:

il Eals a. Testing on economic sense
*MacKinnon (1996) one-sided p-values. The result in Figure 1 shows: industrial index (P)

Figure 2: The Result Of ADF Test For Residual and interest rate (I); PPl move in an opposite

direction, and CPI, IVA growth rate, international
crude oil price go into the same direction, which
In addition, the chart of autocorrelation-partialagree with the real economy and the assumptions in
correlation and the residual plot are gained frorhis paper.
Econometrics software, respectively as shown b, Testing on statistical sense (under a
Figure 3 and Figure 4. And the high goodness of fiignificance level.a =5%)

can be obtained from Figure 4, in which the fitted - sjgnificance test for the nonlinear of the model
values are coincided with the actual values. (F -test)

Under the 5% significance level, the result that a
significant  nonlinear relationship with the
regression equation (1) is gained for the null
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hypothesisH , is refused in the model with the The determination coefficie® =0.9023 and the

result thaf - statistic =33.23> F, . (5,18 2.7.  adjusted determination coefficienR’ =0.8751,
indicating a higher goodness of fit exists in the
odel.
B. Model evaluations
There are some advantages in the above model
Statistic and theirProb< 0.05 , namely, the shown in equations: first of all, the model in this
combined influence of inte.rest' CPI Pﬁ’l [vAPaPer 1S established to nvestigate stock price
; ) ’ o P volatility on a comprehensive consideration  of
growth rate and international crude oil price is _ . . : .
. various macro economic factors. And since its
prominent. higher-fit goodness, the impact of iabl
0 Test for heteroscedasticity igher-fit goodness, the impact of macro variables
on stock price can be reflected to a certain extent

[ Significance test for the parametetstést)
Under the 5% significance level, the regressiom
parameters in Figure 1 are significance for all the
explaining variables have passed the inspectidn of

Heteroskedasticity Test: White secondly, macro economic indicators, including
F-statistic 0472232 Prab. F(20,3) ossss VA and _'ntemat'onal crude oil _price, are
Obs*R-squared 1821995  Prob. Chi-Square(20) 05723 introduced in the model that established on the
Scaled explained 85 10.06300  Prob. Chi-Square{20) 0.9670 . . . .
effects of interest rate-adjusting on stock price.
Figure 5: White Test For Heteroscedasticity With the conclusion of this paper, policy makers

can get a comprehensive view of the relations
between shares and various factors; lastly, in@istr
The fruit is acquired in Figure 5 that there is Ngnodel is built from the point of trade, so the
heteroscedasticity in the residual with the outpyhvestors not only can understand the risk exposure
that TR? =18.22< xZ; (20)= 31.4through White of industrial market, but also make effective
test. prediction and reasonable investment decisions on
[] Test for autocorrelation the comprehensive ideas of the reactions of the
industry to the changes in economic indicators.
In addition, the drawbacks are existing in the

Breusch-Godfrey Serial Correlation LM Test:

stafish 0800983 Frob FLLIT) G158 model: on one hand, a comprehensive idea of the
Obs*R-squared 0.519490 Prob. Chi-Square(1} 0.3653 . . .
relations among the all factors and stock prices is

Figure6: LM Test For Autocorrelation developed, but fails to discuss the influence of

single factor on stock price; On the other hand,
. o ) different results would be received by different
In the model, T = 24, five explaining variables,methods of data processing, which may cause errors
and d_=0.93, d, =1.9, DW =1.48 under a petween the model and actual situation.
significance level of @ = 0.05, whether an

aut9correlati(?n exists in the grrdr§ is uncertain.- 4 EMPIRICAL RESEARCH ANALYSIS
While, there is no autocorrelation in the modelhwit AND COUNTERMEASURES

. . > _ 2 e ,
the LM tests in whichTR® = 0.82< y, s (1)= 3.84: 4.1 Empirical Results Analysis

from Figure6. The regression result of the industrial model
| Test for multicollinearity shows that under the significance-level of 5%, the

| Corre'aﬁfr" | | industrial index is affected by macro economic

CPl PFI VA OIL : : H H
: ot | Sious | Gaick | Dm0 vgnables and th_e relations among them are in line

CPI 1000000 | 0815808 | 0657546 | 0.844720 with the theoretical hypothesis. However, besides
SEuliass 000 . tRO000Y L Oty | 98 the negative correlation is not perfect reflectgd b
VA 0.657546 0.511025 1.000000 0.475084 .. . .

T OL | 0844720 | 0838764 | 0475094 | 1.000000 the coefficients of shares indexes and interest rat
Figure 7: Correlations Of The Variables there is a weak relationship between the industry

shares index and IVA, all those demonstrate
Chinese security market is immature.
According to the discriminance of Klein, all the
variables’ correlation coefficients in Figure7 areq.2 Counter measures

smaller than determination coefficigRt =0.9023, In recent years, the impact of macro economy on
so there’s no multicollinearity in the model. stock market grows bigger as their increasingly
[l Test for goodness of fit close relationship. However, the stock price fels

provide a close-reflection for the variations of
macro economy. For our stock market's perfect-
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developing, higher efficiency and the benigrindex and the analysis of various indicators that

interaction with macro economy, following affect the trade-developing, this paper can service

suggestions are proposed on the basis of the mod®l organizations to forecast and guide the future

in the paper: trends of industry, to judge the value of trade-
A. From the empirical results above, it can bénvestment, and then to reveal the trade risk.

seen that interest rate is not enough perfected to

represent its negative relation with stock pricetACKNOWLEDGEMENTS

Therefore, in the view of policy, three methods can

be adopted: first, regulating and enhancing the This work was supported by Program for

supply for stock market, so as to improve thé&iaoning Excellent Talents in University (Grant

reaction-sensitivity to interest rate; secondNo.LJQ2011010)

introducing the market-oriented reform to interest

rate gradually and improving the interestsREFERENCES:

variation-elasticity; third, building the favorable[l] Modigliani F, Cohn. R. A, “Inflation, Rational

(raexfflii)nnaallbl eeil'r';\\lllécs):]mm eenr;t and  guiding  public’s Valuation and the MarketFinancial Analysis
' Journal, Vol.35, No.2, 1979, pp. 24-44.

B. The phenomenon that CPI goes up, especia3¥] Sehwert. G. W, Paul. J. S, “Heteroskedasticity

the PPl keeps on rising will go against th . » .
confidence-gathering and popular-upgrading on in stock returns”Journal of Finance, Vol.45,
No.4, 1990, pp. 1129-1155.

stopk market. Therefore, for a country’s m(_)neta_ri/?] Adams. G, Mc. Queen, R. Wood, “The Effects
policy makers, analysts and investors on financi of Inflation News on High Frequency Stock
market, discerning penetrate the relationship Returns” Journal of Busjr?eﬁ, Vgl 77 3(\]03
between stock price and inflation will undoubtedly 2004 ' 545-574 o e
conducive for them to make sensible economif4] Ben ,Spp-Berrnanké K N. Kuttner “What
decisions promptly when CPI and PPI rising. Ex .Iain.s the Stoci< I\)Iarkét’s Rea’ction o

C. Stock market can not operating orderly Fegeral Reserve Policv'The Journal of
without the strict supervision and management of Finance. Vol .60. No.3 20)6é 1921-1257
the relevant departments, meanwhile the marketg Guo Ji I' .L' W “E'p.p'. IR .h
healthy development is under the protection of thL] uo niong, L1 wenun, ’mplrlca esearc

D . on Interaction of China's Stock Market
scientific and close supervision. Consequently, for Develooment  and . Monetar Policy”
the achievement of the coordinated and sustainable Quanti tgtive & Technical Economi)::a Vol 6y '
development, there’s following three aspects: No.3. 2004 18-27 o
firstly, establishing and improving a regulation A + PP- ; I .
system of stock market; secondly, strengthening tr{g] L"A Mlmg_yangf, ;LangE%];arlweh f Al\nt Em{mrlF(e:atl
law enforcement and punishment; finally, building Vgﬂgt?; Oon eStockeC ;riges ni(re]resChin:"e
a complete system which combines the centralized Economic Sur Vol4 No.6. 2007 136—'
and unified supervision and self-discipline ' vey, T » PP

o > - 139.
organization distributed supervision. [7] Kavussanos, M. G, S. N. Marcoulis, “The stock

market perception of industry risk and
5. CONCLUSION macroeconomic factors”, International
Journal of Maritime Economics, Vol.2, No.3,
Drawn on the domestic and foreign researches, 2000, pp. 78-82.
with the sample of 24 times interest rate-adjustinf@] Stefano Cavaglia, Michael Aked, “The
during the period of 1997-2012, the paper has increasing importance of industry factors”,
analyzed the effects of industrial sector stockepri Financial Analysis Journal, Vol.56, No.5,
that suffered from macro economic factors and 2000, pp. 41-54.
established the high-credibility regression mode[9] Wang Yaodong, “The VAR research on
From the model, comes to the conclusion: stock  Shanghai classification indexQuantitative &
market is basically consistent with macro economy,  Technical Economics, Vol.3, No.4, 1999, pp.
and the share index may reflect the trend and level 32-35.
of our economic development in a certain extenfl0] Lao Lanzeng, Shao Yumin, “An Empirical
However, as an emerging market, many Research on Volatiity Characteristics of
insufficiencies are still existed in the stock metrk Industrial Stock Price Indices”, Nankai
which may restrict the sensitivity of stock index t Business Review, Vol.5, No.7, 2005, pp. 4-8.
the economy. With the explanation of industry

R
759




Journal of Theoretical and Applied Information Technology
31% December 2012. Vol. 46 No.2 5

© 2005 - 2012 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

[11] Bahram Adrangi, Arjun Chatrath, Antonio
Z.Sanvicente, “Inflation, Output, and Stock
price: Evidence from Brazil"Working paper,
Vol.13, No.4, 2000, pp. 27-51.

[12] Mitchell, H. R. Brown, S. Easton, “Old
volatility-ARCH effects in 19th century
consol data”,Applied Financial Economies,
Vol.12, No.4, 2002, pp. 301-307.

760



