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Abstract 
One of the main important issues of statistical analysis is forecasting. 
There are two important objectives of this article one is to developed 
time series modeling of stock market data of Karachi Stock Exchange 
(KSE-100). Second is to identify the probability distribution on banking 
sector of Karachi Stock Exchange (KSE-100).In this work, statistical 
relation between prices and corresponding turnovers is introduced.  
Different probability distributions have been fitted on the closing price, 
turnover and their ratio (closing price and turnover).The theory of 
statistical distribution and time series modeling is applied on each 
Bank of Karachi Stock Exchange (KSE-100).Autoregressive Integrated 
Moving Average (ARIMA), the Autoregressive conditional 
Hetroscedasticity (ARCH) were fitted on each variable of Karachi 
Stock Exchange (KSE-100).We have found that mostly for closing 
price, best fitted distribution and their ratio(closing price/turnover) are 
Gen.Pareto, Johnson SB and Log-logistic distributions. The best fitted 
time series models for closing price are AR(1) ARCH(1) and Constant 
mean model with ARCH(1) and turnover and their ratio (closing price 
and turnover) are ARMA(1,1) GARCH(1,1). The goodness of fit of 
mean model is accessed through the Mean Error (ME), Mean Square 
Error (MSE), Mean Absolute Error (MAE) and Root Mean Square 
Error (RMSE) and the goodness of fit for variance model is accessed 
with the help of Loss function. This research gives a new idea that 
MCB is the best bank among the banking sector of Karachi Stock 
Exchange (KSE-100) for a new investor to invest. 
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I.  Introduction 
 Stock Prices and their volatility has been a hot issue, stock market in a economy 
plays a vital role in assessing its economic conditions .Stock market basically serves a 
channel to direct the funds from individuals to investors by mobilizing individual owned 
resources, with this role of the stock market; volatility in stock prices can significantly 
affect the performance of the financial sector as well as the entire economy. Modeling 
financial time series is not a straight forward task because they have some special 
characteristics as Tsay (2002).They often exhibit volatility clustering (i.e. large changes 
tend to be follow by large and small changes by small changes); often show leverage 
effect(i.e. changes in stock prices tend to be negative correlated with changes in volatility 
which implies volatility is higher after negative shocks than after positive shocks of the 
same magnitude). In order to capture first two characteristics of financial time series; 
Engle(1982) propose to model time varying condition al variance with the Autoregressive 
conditional Hetroscedasticity (ARCH) process that use past disturbances to model the 
variance of the series . Early empirical evidence shows that high ARCH order has to be 
selected in order in catch the dynamic of the conditional variance. The Generalized 
ARCH (GARCH) model of Bollerslev (1986) is an answer to this issue. It is based on an 
infinite ARCH specification and it allows reducing the number of estimated parameters 
from 0 to only 2. Both models allow taking the first two characteristics into account; but 
the distributions are symmetric and therefore fail to model the third stylized fact; named 
the leverage effect. To solve this problem many nonlinear extensions of the GARCH 
model has been proposed. Several publications in literature on GARCH models are 
available; see Engle (1981) Balllie and Bollerslev (1989); Akgiray (1989); Durrani et al. 
(2008); Ahmad.S.et al. (2007) and Qasim et al. (2007). 
 
 The main objectives of this study are to study and understand the variation and 
volatility in stock market data by using time series analysis, demonstrate the way to use 
the model selected to compute forecast of future prices, turnover and their ratio. To fit a 
suitable statistical distribution(s) on the stock market data and to analyze a best bank in 
Karachi Stock Exchange (KSE-100) for investment  
 
II. Data and Methodology 
a. Data 
 The whole sample consists of ten banks of the banking sector of Karachi Stock 
Exchange (KSE). The variables to study are closing prices, turnover and their ratio from 
(Jan 2006-July 2010). The estimation process is applied on the data from (Jan 2006-July 
2009) while the remaining one year (Aug 2009-July 2010) data is used for evaluation of 
the out of sample forecast performance. The indices of price are transformed into their 
rate of return where as the turnover and closing price/turnover (ratio) is transformed by 
the first difference of logarithm series. 
 
The banks which are under studying in this paper are follows; 
i. Allied Bank Limited (ABL)  
ii. Bank Al-Falah (BAF) 
iii. Faysal bank (FB) 
iv. Kasb bank (KB) 
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v. Muslim Commercial Bank (MCB) 
vi. Meezan Bank (MB) 
vii. National Bank Of Pakistan (NBP) 
viii. National Investment Bank (NIB) 
ix. Soneri Bank (SB) 
x. United Bank Limited (UBL) 

 
 The methodology which is used is followed in the research work is Box Jenkins 
Methodology (1976). All data are the daily data obtained from the Karachi Stock 
Exchange (KSE) http://www.kse.com.pk. In the data base the daily return tR  consist of 

daily stock closing price tP  ; which is measured in local currency (See Karolyi (1994), 
Karolyi (1995), Ahmad.S.et al. (2007), the daily turnovers and the ratio of closing price 
and turnovers (Ratio) the indices prices as transformed into their returns. The 
transformation is  100ln

1
∗




=

−t

t
t Y

YR   and the returns and their ratio are transformed by 

the first difference of logarithm series. 
 
Table 1   Summary Statistics for daily returns of Closing Price Jan 2006-July 2010  

Banks Sample Mean St.deviation Skewness Kurtosis JB 

ABL 1056 -0.0388 3.0123 -2.8656 37.2843 53163.53 
BAF 1073 -0.1859 3.2973 -0.7424 14.5719 6084.433 
FB  1058 -0.1531 7.1891 8.6092 361.7470 5686568 
KB 1023 -0.1485 3.6606 -0.1610 7.1040 722.3416 
MCB 1094 0.0198 2.9542 -0.4455 4.3319 117.0395 
MB 1070 -0.0462 2.9398 -0.6103 10.7507 2744.667 
NBP 1098 -0.0954 2.9113 -1.4321 13.8033 5714.904 
NIB 1326 -0.1516 4.5854 -7.2786 164.8907 1459733 
SB 1043 -0.2101 3.2877 -2.0545 22.7464 17746.81 
UBL 1077 -0.0633 3.0365 -1.2340 14.3183 6021.963 

 
Table 2   Summary Statistics for daily turnovers Jan 2006-July 2010  

Banks Sample Mean St.deviation Skewness Kurtosis JB 
ABL 1055 0.0011 1.1921 0.0482 4.5884 294.2090 
BAF 1072 0.0001 0.9304 0.6144 7.6916 1051.612 
FB 1057 -0.0031 1.0539 -0.4753 10.0530 2230.636 
KB 1022 -0.0035 2.1446 0.2840 11.3455 2982.479 
MCB 1093 -0.0028 0.8991 1.0257 14.4846 7296.646 
MB 1069 -0.0049 1.4687 0.0372 6.6978 609.8817 
NBP 1097 -0.0029 0.9352 0.7104 12.6035 4311.781 
NIB 1325 -0.0004 1.1475 0.0917 6.6602 742.0337 
SB 1042 5.0E-06 1.1452 0.6697 14.8926 7329.604 
UBL 1076 -0.000495 1.0143 0.3376 7.3992 888.1013 

 
Table 3   Summary Statistics for daily ratio (closing price/turnovers) Jan 2006-July 
2010  

Banks Sample Mean St.deviation Skewness Kurtosis JB 
ABL 1055 -0.0015 1.1877 -0.0535 4.6709 314.3884 
BAF 1072 -0.0015 0.9242 -0.6183 7.7923 1094.128 
FB  1057 0.0016 1.0349 0.2733 7.8888 1064.781 
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KB 1022 0.0024 1.9464 -0.2660 9.3948 1754.130 
MCB 1093 0.0030 0.8957 -1.0540 14.7388 7599.685 
MB 1069 0.0045 1.4653 -0.0349 6.7636 631.7344 
NBP 1097 0.0020 0.9315 -0.7150 12.7881 4476.687 
NIB 1325 -0.0012 1.1414 -0.0852 6.7108 762.3887 
SB 1042 -0.0021 1.1087 -0.3342 10.4417 2434.369 
UBL 1076 -0.0007 1.0096 -0.3496 7.5239 939.4475 

 
The descriptive statistics of indices in Table 1, 2 and 3 over the sample period 

highlight the following 
 
i. Mean returns of daily closing price for the MCB bank is slightly larger than the 

ABL, whereas, the non-conditional variance for the FB is largest among of all. 
ii. Mean of daily turnovers for the ABL is slightly larger than the BAF, whereas, the 

non-conditional variance for the KB is largest among of all. 
iii. Mean of daily ratio (closing price/turnovers for the MB is slightly larger than the 

MCB bank, whereas, the non-conditional variance for the KB is largest among of 
all. 

iv. Furthermore, there is evidence of volatility clustering (See figure (1))and the large 
and small asset prices and turnovers changes tend to be followed  by other large 
and small price changes of either sign(positive and negative). This implies that 
stock returns and turnovers volatility changes over time. 

v. The returns for all indices, turnovers and their ratio’s are positive or negative 
skewed; the null hypothesis for skewness coefficients that confirm with a normal 
distribution’s value of zero has been rejected at the 5 percent significance level. 

vi. The returns for all indices, turnovers and their ratio’s display excess kurtosis. The 
null hypothesis for kurtosis coefficients that confirm to the normal value of three is 
rejected for all indices. 

vii. The high value of Jarque-Bera test for normality decisively rejects the hypothesis 
of a normal distribution; 

viii. The statistical results for both indices appear to have very similar characteristics. 
They all display positive and negative skewness, were fund to be deviating from 
normality, and display a degree of serial correlation. 
 

b. ARMA-Models 
 The ARMA ( qp, ) refers to the model with p autoregressive terms and q moving 
average terms. This model contains the AR( p ) and MA( q ) models, that is: 

ty  = qtqtttptptt uuuyyy −−−−−− +++++++ εθθθφφφ ...... 22112211        

 t = T,...,2,1                                                                                                            (1) 
This may be written in the form of back shift operator as: 

tyB)(φ = tB εθ )(  
 The ACF and PACF of ARMA ( qp, ) process declines exponentially to zero (For 
details, see Box & Jenkins (1976)). 
 
c. ARCH-Models 
 Over the past two decades, enormous effort has been devoted to modeling and 
forecasting the movement of stock returns and other financial time series. Seminal work 
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in this area of research can be attributed to Engle (1982), who introduced the standard 
Autoregressive Conditional Hetroscedasticity (ARCH) model. Engle’s process proposed 
to model time-varying conditional volatility using past innovations to estimate the 
variance of the series as follows: 

∑
=

−+=
q

i
itit

1

2
0

2 εαασ                              (2) 

Where tε denote a discrete time-stochastic taking the form of tε  = z 

tσ where )1,0(iidz t ≈ ; and tσ  is the conditional standard deviation of returns at 

time t; assuming that market returns follow AR(p) process  as follows; 
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d. GARCH Models 
Further extension introduced by Bollerslev (1986) known as the Generalized ARCH 
(GARCH) model which suggests that the time-varying volatility process is a function of 
both past disturbances and past volatility. The GARCH model is an infinite order ARCH 
model generated by:  

 ∑∑
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jtjt

q
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iot

1

22
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Where αα ,o  and β  are non-negative constants. For the GARCH process to be defined, 
it is required that α >0. 
The estimated parameters of mean and variance models at 5% level of significance of 
closing price, turnovers and their ratio are shown in table 4, 5 and 6 respectively.  
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Table 4 Estimated Parameters of Mean and Variances Models of Closing Price of 
banks sector of KSE-100 

 
 This table shows the estimated parameters of mean and variance models, estimated 
parameters are significant at 5% level of significance. The S.E of the estimate is in the 
parenthesis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Banks 

 

Models 

Mean Models Variance Models 

1c  1φ  2φ  1θ  9θ  
2c  1α  2α  1β  

ABL AR(1) -0.1126 0.0858 
 

(0.0374) 

--- --- --- 4.7105 
 

(0.3718) 
 

0.5365 
 

(0.1204) 

--- --- 
 ARCH(1) (0.0879)  
    

BAF AR(1) -0.1580 
      

(0.0868) 

0.0827  
 

(0.0345) 

--- --- --- 5.6267 
 

0.5756 
 

(0.1457) 

--- --- 

ARCH(1)       (0.5631) 
FB AR(9) 

GARCH(1,1) 
 

-0.5255 
 

(0.3798) 

--- --- --- -0.1736 
 

(0.0452) 

5.5463 
 

(1.9846) 

0.0373 
 

(0.0162) 

---     0.86055 
 
(0.04897) 

KB C 
GARCH(1,1) 

-0.0749 
 

(0.0840) 

--- --- --- --- 2.9716 0.4156 
 

(0.1097) 

--- 0.6370 
 

  (0.7571) (0.1121) 
MCB MA(1) 

ARCH(1) 
 

0.0870 
 

(0.1022) 

--- --- 0.1150 --- 5.3308 
0.4522 

(0.0964) 

--- --- 
 (0.0403)  (0.3920) 

MB C 
ARCH(1) 

0.0043 
 

(0.0666) 

--- --- ---  5.2969 0.5383 
 

(0.1419) 

--- --- 
 --- (0.4243) 

NBP AR(2) -0.0034 0.0967 0.1348 
 

(0.0337) 

--- --- 
 

0.6225  
 

(0.2016) 

--- 0.6370 
 

(0.0902) 

0.6920 
 GARCH(2,1) (0.0893) (0.0370) (0.0669) 

NIB C 
ARCH(1) 

-0.1526 
 

(0.1491) 

--- --- --- --- 7.5297 
 

0.7796 
 

(0.1141) 

--- --- 

  (0.7221) 
SB C -0.2084  

 
(  0.0705) 

--- --- --- --- 5.9695 
 

(0.5177) 

0.5177  
 

(0.1242) 

--- --- 
ARCH(1)  

UBL MA(1) 
ARCH(1) 

-0.0002 
 (0.0869) 

--- --- 0.1886  5.7430 0.5055 
(0.1299) 

--- --- 
 (0.0319)  (0.5294) 
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Table 5 Estimated Parameters of Mean and Variances Models of Turnover of banks 
sector of KSE-100 

 
 

Banks 

 

Models 

Mean Models Variance Models 

1c  1φ  2φ  1θ  2c  1α  2α  1β  2β  

ABL ARMA(2,1)  -0.0015 0.3513  
 

(0.0478) 

0.0845  
 

(0.0409) 

-0.8326 0.3591 0.1667 --- 0.5759  
 

(0.5759) 

--- 

 GARCH(1,1) (0.0094) (0.0295) (0.0978) (0.0610) 
      

BAF ARMA(1,1) -0.0096 0.2846 --- -0.7519 0.0707  
 

(0.0253) 

0.1189 
 

(0.031) 

--- 0.7745  
 

(0.0608) 
 

--- 

 GARCH(1,1) (0.0086) (0.0560) (0.0365) 

FB MA(1) -0.0080 --- --- -0.7244 
0.1828 0.0833 

0.0687 0.6458 0.7458 

 GARCH(2,2) (0.0099) (0.0385) 
(0.0980) (0.0692) 

(0.0870) (0.1636) (0.1536) 

KB ARMA(2,1) -0.0060 0.3479 0.1173 -0.9355 
0.0506 0.0671 

--- 0.9131 0.8133 

 GARCH(1,2) (0.0047) (0.0346) (0.0347) (0.0141) 
(0.0204) (0.0200) 

(0.0212) (0.0332) 

MCB ARMA(1,1) 0.0033 0.4068 --- -0.8694 
0.0593 0.1681 

--- 0.7325 --- 

 GARCH(1,1) (0.0050) (0.0459) (0.0216) 
(0.0125) (0.0393) 

(0.0420) 

MB ARMA(1,1) -0.0024 0.2549 --- -0.8846 0.0214 0.0411 --- 0.9414 --- 

 GARCH(1,1) (0.0056) (0.0442) (0.0211) (0.0126) (0.0130) (0.0193) 

        
NBP ARMA(1,1) -0.0065 

 
 (0.0056) 

0.3048 
 

(0.0449) 

--- -0.8138  
 

(0.0274) 
0.0441 0.0441 

--- 0.7446 --- 

GARCH(1,1) 
(0.0154) (0.0154) 

(0.0426) 

    
NIB ARMA(1,1) -0.0128 0.3146 --- -0.7940 

0.0441 0.1304 
--- 0.8338 --- 

 GARCH(1,1) (0.0074) (0.0450) (0.0288) 
(0.0154) (0.0284) 

(0.0322) 

        
SB ARMA(1,1) -0.0055 0.4089 --- -0.8532 

0.1123 0.1572 
--- 0.6970 --- 

 GARCH(1,1) (0.0063) (0.0473) (0.0212) 
(0.0403) (0.0426) 

(0.0772) 

 ARMA(1,1) 13.5729 0.9354 --- -0.4805 0.0524 0.1348 --- 0.8009 --- 

UBL GARCH(1,1) (0.2081) (0.0135) (0.0385) (0.0165) (0.0298) (0.0336) 

 
 This table shows the estimated parameters of mean and variance models, estimated 
parameters are significant at 5% level of significance. The S.E of the estimate is in the 
parenthesis. 
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Table 6 Estimated Parameters of Mean and Variances Models of the ratio of closing  
price and Turnover of banks 

 

Banks 

 
 

 
Mean Models

  
Variance Models

 

Models
 1c  1φ  2φ  1θ  2θ  2c  1α  1β  2β  

ABL ARMA(2,1) 0.0053      
 

 (0.0112) 

0.3019 
 

(0.0567) 

0.0596 
 

(0.0439) 

-0.7764 --- 0.5702 
 

(0.3887) 

0.1647 0.3561 --- 

GARCH(1,1) (0.0415) (0.0649) (0.4118) 

BAF ARMA(1,1) 0.0033 
 

(0.0050) 

0.4068 
 

(0.0458) 

--- -0.8694 
 

(0.0215) 

--- 0.0593 
 

(0.0125) 

0.1681 0.7324  
 

(0.0419) 

--- 

GARCH(1,1) (0.0393) 

  
FB ARMA(1,1) -0.0013 0.1609 --- -0.6915 --- 0.1346 0.1007 1.3089 -0.5534 

 GARH(1,1) (0.0116) (0.0589) (0.0404) (0.0204) (0.0216) (0.0833) (0.0692) 
KB ARMA(2,1) -0.0033 0.3527 0.105 -0.9285 --- 

0.0306 0.0541 
0.9330 --- 

 GARCH(1,1) (0.0052) (0.0364) (0.0367) (0.0166) 
(0.0156) (0.0175) 

(0.0199) 

MCB ARMA(1,1) -0.0020 0.3914 --- -0.8610 --- 0.0592 0.1729 0.7277 --- 

 GARCH(1,1) (0.0052) (0.0468) (0.0226) (0.0125) (0.0412) (0.0434) 
MB ARMA(1,1) 0.0021 0.2426 --- -0.8811 --- 0.0212 0.0416 0.9409 --- 

 GARCH(1,1) (0.0006) (0.0444) (0.0212) (0.0126) (00131) (0.0193) 
        

NBP ARMA(1,1) 0.0056  
 

(0.0054) 

0.3010 --- -0.8180 --- 
0.0351 

0.2091 
(0.0407) 

0.7454 --- 

GARCH(1,1) (0.0441) (0.0262) 
(0.0121) 

(0.0435) 

NIB ARMA(1,1) 0.0083 0.3073 --- -0.7971 --- 
0.0448 0.1345 

0.8284 --- 

 GARCH(1,1) (0.0071) (0.0446) (0.0283) 
(0.0152) (0.0287) 

(0.0323) 

SB ARMA(1,1) 0.0025 0.4000 
--- 

-0.8594 
--- 0.1031 0.1452 

0.7144 
---  GARCH(1,1) (0.0059) (0.0462) (0.0236) 

(0.0396) (0.0395) 
(0.0771) 

 ARMA(1,1) 0.0018 0.3181 
--- 

-0.8103 
--- 0.0586 0.0586 

(0.7744) 
--- UBL GARCH(1,1) (0.0071) (0.0517) (0.0291) 

(0.0164) (0.0164) 
(0.0352) 

 
 This table shows the estimated parameters of mean and variance models, estimated 
parameters are significant at 5% level of significance. The S.E of the estimate is in the 
parenthesis. 
 
III. Forecast Evaluation Methods   
 To comparison of forecasting these indices we use ARMA model performance 
requires the mean model residuals and to comparison  forecasting for GARCH  models 

requires the actual volatility denoted by 
2
tσ .A common free indicator of volatility is the  

2
tσ  of daily squared return. However, one can obtain a more accurate measure by 

following an idea proposed by Merton (1980) and Schwert (1989) and formalized by 
Andersen and Bollerslev (1998) and also used by Ahmad.S.et al. (2007). So this idea 

results in the use of daily squared return 22
tt r=σ as actual volatility. 



Asghar Ali, Saima Laeeq, Ijaz Iqbal, Aslam Asadi     101 

 In order to forecast these indices; we use E.Views 7.1; portable stat graphics 
Centurion 15.2.11; a package dedicated to the estimation and forecasting for time series 
data. To access the performance of ARMA GARCH models indicate in forecasting the 
conditional variance; we compute the following measure of statistic fit;  
 

Mean Error (ME)                                              ME =  ∑
=

n

t
et

n 1

1

 
 Mean Square Error (MSE)                               MSE =  ∑

=

n

t

et
n 1

21

 
 Mean Absolute Error (MAE)                           MAE = ∑

=

n

t

et
n 1

1

 
 
 Root mean Square Error (RMSE) 

 
 
 To access the forecast ability of different variance models, the statistical loss 
functions are  

MSE1 = 2
/11 )ˆ(

1
1

Tt

hT

Tt
th +

+

=
+ −

+ ∑ σσ  

MSE2   =    2
/1

2
1

2 )ˆ(
1

1
Tt

hT

Tt
t

h
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+
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+ −
+ ∑ σσ  
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2
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2 ˆ
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++

+
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−
+ ∑ σσ

 
 
MAE2= ( )Ttt

hT

Tth /11 ˆ
1

1
++

+

=

−
+ ∑ σσ

 
 
 Where h is the number of steps ahead, in this paper h is equal to 1(one step ahead), 
5(five step ahead) and 10 (ten step ahead).T is the sample size; 2σ  the actual variance 

and 2σ̂ is the forecasted variance. We assumed the daily closing price, turnovers and 
their ratio’s over one -step-ahead forecast (for k>1) by Qasim, T. et al.(2007) for mean 
model  ARMA(1,1) is 

jt
k

k

j
it

k
i

k

i
kt YY −

=
−

=
+ ∑∑ −+= εθφµ

11

                                        (5) 

 And assumed daily closing price, turnovers and their ratio’s volatility over k-days 

to obtain the volatility at k-step-ahead (for k>1)   forecast 
2

|
ˆ

TkT +σ
is the aggregated sum 

of the forecast at time T. i.e. 

  
∑
=

++ =
k

j
TjTTkT

1

2
|

2
|

ˆˆ σσ
                                                           (6) 

Under the GARCH (p, q) process, the one-step-ahead volatility forecast may be given as 

2

1

n

t
t

e
RMSE

n
==
∑
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                                             (7) 
 We assumed one, five and ten step ahead forecast for closing price, turnovers and 
their ratio’s in table 7, 8 and 9 respectively and forecasted graphs of all these indices are 
shown in figure 1, 2 and 3. 
 
Table: 7 (1, 5 and 10 step ahead forecast of closing price for mean and Variance model) 
Table: 8 (1, 5 and 10 step ahead forecast of turnover for mean  and Variance model)  

 
 

 
Series  

           Mean Model forecast 
 

                 Variance Model Forecast 

Actual 1-step  5-step 10-Step Actual 1-step  5-step  10-Step 
ABL 1.3917 0.0865 

 
-0.1115 -0.1116 6.1225 5.96936 28.392 56.4203 

BAF -0.2020 0.1945 -0.19376 -0.1938 11.0075 12.0597 48.0387 93.0124 

FB -0.1312 -0.0838 -0.0838 
 

-0.0838 6.2288 8.13535 79.7625 223.9484 

KB -1.2006 -0.0959 
 

-0.0959 -0.0959 6.4342 4.4206 25.7015 52.9937 
 

MCB 0.9740 0.2103 
 

0.0942 0.0942 1.2251 6.1186 28.6487 56.8114 
 

MB -1.6414 -0.1362 
 

-0.1362 -0.1362 0.4379 7.4298 36.6533 73.1827 
 

NBP -0.3747 0.0338 
 

-0.0320 -0.0321 0.8670 3.0255 13.5167 23.1800 
 

NIB -0.5917 -0.5655 
 

-0.5655 -0.5655 3.0466 8.8121 36.8882 71.9833 
 

SB -1.1926 -0.3470 
 

-0.3470 -0.3470 0.7145 8.0874 39.0464 77.7452 
 

UBL 
 

-1.4225 -0.2649 0.0740 0.0755 0.6172 5.8567 
 

25.2138 65.0165 

 
Series 

           Mean Model forecast 
 

                 Variance Model Forecast 

Actual 1-step  5-step  10-Step Actual 1-step 5-step 10-Step 
ABL 1.5813 1.9059 0.9427 -0.5523 2.3607 1.3518 5.7827 10.791 
BAF 0.5084 0.8430 0.2105 -0.0560 0.9755 0.9635 

 
3.6185 5.7626 

FB -0.0492 -0.1442 0.0914 0.0074 0.3463 1.0823 
 

4.0787 7.4411 

KB -1.4625 -0.6038 
 

-0.3431 0.2354 0.2089 1.0654 
 

4.8678 0.7240 

MCB 0.3931 0.4122 
 

0.1609 -0.0858 0.0777 0.6979 
 

2.5586 4.0173 

MB 4.9598 4.5489 
 

2.9927 -1.6002 5.0462 3.2070 
 

14.5019 25.7751 

NBP -0.4670 -0.7397 
 

-0.2738 0.0815 0.5552 0.8054 
 

2.6182 3.6700 

NIB -0.3629 -0.4567 
 

-0.1297 0.0270 0.2169 0.8533 
 

3.4909 5.7789 

SB -1.2903 -0.9445 
 

-0.2608 0.1294 0.1956 0.6379 2.5137 4.2892 
 

UBL 
 

1.4242 1.6050 
 

0.5443 -0.2212 1.7357 1.0406 3.8680 5.9335 
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Table 9 (1, 5 and 10 step ahead forecast of ratio for mean and variance model) 
 

Series 
           Mean Model forecast 

 
                 Variance Model Forecast 

Actual 1-step 5-step 10-Step Actual 1-step 5-step 10-Step 
ABL -1.5674 -1.9492 

 
-0.9448 0.5465 2.4567 1.2454 

 
5.6332 10.2760 

BAF 0.7306 -0.1342 
 

-0.0948 0.0308 0.1793 1.1184 
 

4.0499 6.2408 

FB 0.0466 -0.0199 
 

-0.0034 0.0087 0.0025 1.0039 
 

4.0522 7.0488 

KB 1.4596 -2.8193 
 

-2.3915 1.7689 3.2596 1.5809 
 

7.3237 13.3958 

MCB -0.3833 -0.3956 
 

-0.1494 0.0793 0.0745 0.6975 
 

2.5506 3.9867 

MB 1.6455 1.2338 
 

0.5037 -0.2571 0.9228 1.2187 
 

5.6280 10.2762 

NBP 0.4650 0.7410 
 

0.2835 -0.0905 0.5570 0.8019 
 

2.5915 3.6111 

NIB 0.3451 0.4664 
 

0.1351 -0.0314 0.2405 0.8541 
 

3.4751 5.7276 

SB 1.2783 0.7616 
 

0.1610 -0.0841 0.0631 0.7968 
 

2.9996 4.8895 

UBL 
 

-0.6616 -0.8415 
 

-0.3133 0.1344 0.5172 0.8557 
 

3.2139 5.0173 

 
IV. Distributions on Stock Market Data 
 For stock market data I. Antoniou (2004) developed the statistical distribution 
which follows the log normal distribution. In this study we analyze the statistical 
distributions on the daily closing price, turnovers and a statistical relation the ratio 
(closing prices and corresponding turnovers) in table 10, 11, and 12 respectively of the 
bank sector of Karachi Stock Exchange. The distributions which are best fitted on the 
data are described below; statistical software Easy Fit,  that we have used in our research 
work estimate parameters by method of moments consider the above stated problem and 
give exact identified moment’s estimates of parameter. Easy Fit helps to deal with 
uncertainty and make informed decisions by analyzing probability data and selecting the 
best fitting distribution. 
 
The null and the alternative hypotheses are:  
• H0: the data follow the specified distribution;  
• HA: the data do not follow the specified distribution.  
 
 The hypothesis regarding the distributional form is rejected at the chosen 
significance level if the test statistic of Kolmogorov-Smirnov Test is greater than the 
critical value obtained from a table. The fixed values of α (0.05) are generally used to 
evaluate the null hypothesis (H0) at various significance levels. The P-value, in contrast 
to fixed α values, is calculated based on the test statistic, and denotes the threshold value 
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of the significance level in the sense that the null hypothesis (H0) will be accepted for all 
values of α less than the P-value. 
 
Table 10 Distributions Fitting on Closing Price 
Banks 1 2 3 4 5 

 
ABL 

Gen. Pareto  
k=0.9267 �=103.35         
�=30.04 
(0.01538) 

Uniform 
a=28.499       b=138.88 
(0.01004) 

Johnson SB 
�=0.0833 �=0.7884 
�=130.4   �=21.114 
(0.00262) 

Error 
k=6.932 �=31.8  �=83.689 
(0.00206) 

Beta 
�1=1.7337  �2=2.037 
a=20.105    b=158.21 
(2.5557E-4) 

 
BAF 

Power Function 
�=0.612   a=8.7        
b=87.25 
(0.0000) 

Uniform 
a=0.614  b=72.973 
 
(0.0000) 

Error 
k=11.761    �=20.888  
�=36.793 
(0.0000) 

Johnson SB 
�=0.071  �=0.698 
�=79.4  �=-1.432 
(0.0000) 

Beta 
�1=0.7518  �2=1.4288 
a=8.7          b=87.858 
(0.0000) 

 
FB 

Johnson SB 
�=-0.041   �=0.2828 
�=67.88    �=9.49 
(3.1696E-13) 

Uniform 
a=-0.941  b=89.793 
 
(0.0000) 

Error 
k=100.0     �=26.193   
�=44.427 
(0.0000) 

Gen.Pareto  
k=-1.013 �=88.8 
�=0.31462 
(0.0000) 

Power Function 
�=0.7653        a=8.4        
 b=91.5 
(0.0000) 

 
KB 

Johnson SB 
�=-0.321  �=0.4219 
�=17.63   �=2.8697 
(1.2574E-7) 

Gen. Pareto  
k=-1.61  �=30.831    
�=1.7202 
(6.3423E-8) 

Dagum 
k=0.061 �=28.3 
 �=21.078 
(5.3807E-13) 

Pert 
m=15.7 a=-5.95       
 b=24.19 
(7.5460E-17) 

Power Function  
�=1.0287       a=2.6593        
b=24.0 
(4.6024E-17) 

 
MCB 

Log-Logistic   
�=5.602      �=241.83 
(0.01184) 

Gumbel Max 
�=60.981       �=218.8 
(0.0075) 

Gen.Extreme Value 
k=-0.0685   �=66.94  
�=219.63 
(0.0045) 

Inv.Gaussian 
�=2678.8      �=254.0 
(0.00402) 

Log-Logistic (3P) 
�=6.3808      �=276.67   
 �=-33.168 
(0.00366) 

 
MB 

 Gen.Pareto* 
k=-0.5289  �=19.932     
 �=10.613 
(0.08684) 

Triangular* 
m=11.0       a=10.5  
b=49.705 
(0.07709) 

Johnson SB * 
�=0.594  �=0.797 
�=39.72 �=9.3115 
(0.05166) 

 Kumaraswamy 
�1=1.06  �2=2.17 
a=10.539 b=50.1 
(0.04615) 

Beta 
�1=1.066     �2=2.155 
a=10.54       b=50.111 
(0.04293) 

 
NBP 

Johnson SB 
�=-0.086   �=0.207 
�=206.6    �=62.12 
(4.0445E-14) 

Triangular 
m=64.25  a=45.263       
b=366.59 
(0.0000) 

Error 
k=100.0     �=85.613      
�=172.14 
(0.0000) 

Gen.Pareto  
k=-1.14 �=317.8 �=23.46 
(0.0000) 

Power Function  
�=0.79056      a=46.56         
b=331.0 
(0.0000) 

 
NIB 

Johnson SB 
�=-0.0987  �=0.5970            
�=32.964  �=-0.4561 
(2.1841E-16) 

Uniform 
a=0.55003    b=33.324 
(1.0842E-19) 

Error  
k=100.0       �=9.461 
�=16.937 
(1.0842E-19) 

Gen.Pareto  
k=-1.13 �=35.43  
�=0.33873 
(1.0842E-19) 

Dagum 
k=0.0991      �=12.62    
�=29.559 
(0.0000) 

 
SB 

Johnson SB 
�=0.0676  �=0.4061 
�=53.68    �=5.501 
(1.0939E-7) 

Power Function  
�=0.6568     a=6.6          
b=68.55 
(7.9922E-16) 

Uniform 
a=-0.6797    b=62.997 
(6.9741E-16) 

Error 
k=100.0    �=18.3   
 �=31.15 
(6.7361E-16) 

Beta 
�1=0.68     �2=1.0367 
a=6.6         b=68.55 
(4.6051E-16) 

 
UBL 

Johnson SB 
�=0.047   �=0.364 
�=159.9  �=37.5 
(9.9831E-7) 

Power Function  
�=0.79    a=28.55        
b=224.25 
(5.0036E-13) 

Beta 
�1=0.838   �2=1.143 
a=28.55     b=224.2 
(2.2032E-15) 

Uniform 
a=16.09      b=213.77 
(1.1384E-17) 

Error 
k=100.0        �=57.065         
�=114.93 
(1.1005E-17) 

 

 This table shows the distribution of the ratio of the closing price, * shows the 
hypothesis is accepted at 5% of level of significance and p-value are given in the 
Parentheses. 
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Table 11 Distributions Fitting on Turnover 
Banks 1 2 3 4 5 

 
ABL 

Johnson SB* 
�=1.274   �=0.6632 
�=1096.0   
 �=-0.8607 
(0.89786) 

Log-Pearson 3* 
�=8.588    �=0.42424   
�=8.4494 
(0.60548) 

Gen. Gamma (4P)* 
k=1.0417 �=0.88299 
�=253.4     �=1.0 
(0.39516) 

Gamma (3P)* 
�=0.92494 
 �=236.09  �=1.0 
(0.36269) 

Weibull (3P)* 
�=0.9569  �=214.14  
 �=1.0 
(0.33299) 

 
BAF 

Gen. Pareto* 
k=-1.2551 �=1209.9 
 �=-40.253 
(0.95374) 

Johnson SB* 
�=-0.227  �=0.7044 
�=1101    �=-118.9 
(0.90396) 

Error* 
k=7.8761   �=286.1   
�=496.24 
(0.54592) 

Uniform * 
a=0.6991       b=991.78 
(0.54436) 

Gen. Extreme Value* 
k=-0.3945    �=306.19  
 �=408.99 
(0.43255) 

 
FB 

Gen. pareto * 
k=-0.3397     �=454.19   
�=9.8795 
(0.88477) 

Johnson SB * 
�=0.732   �=0.671 
�=1068.4      �=13.01 
(0.69956) 

Burr * 
k=904.38      �=1.2682      
�=80245.0 
(0.35693) 

Pert * 
m=93.02   
 a=-0.936           b=1684.3 
(0.3406) 

Burr(4P) * 
k=22.195    �=1.2798 
�=4204.8    �=-2.0576 
(0.33529) 

 
KB 

Log-Normal * 
�=1.5226     �=3.5158 
 
(0.42007) 

Gen. Gamma  * 
 k=0.2504      �=7.1888  
�=0.01676 
(0.36443) 

Pareto 2  * 
�=1.509      �=60.529 
 
(0.33021) 

Burr * 
k=1.699     �=0.9718     
�=74.181 
(0.1558) 

Log-Logistic  * 
�=1.0636          �=30.803 
 
(0.11944) 

 
MCB 

Johnson SB* 
�=-0.332  �=0.4808 
�=1023.2  �=-57.44 
(0.69819) 

Gen. Pareto * 
k=-1.55   �=1643.7            
�=-87.169 
(0.55667) 

Dagum (4P)  * 
k=0.014 �=189.81 
�=1576.7 �=-578.94 
(0.27128) 

Gen. Extreme Value   
k=-0.514�=351.1                  
�=479.99 
(0.13802) 

Pert 
m=892.6    a=-1117.8 
b=1000.3 
(0.08588) 

 
MB 

Log-Pearson 3* 
�=11.095     �=-0.4009    
�=8.8889 
(0.67884) 

Gen. Gamma (4P)* 
k=0.817    �=1.082 
�=135.12    �=1.0 
(0.40662) 

Johnson SB * 
�=1.55     �=0.6467 
�=1100.6    �=2.722 
(0.29525) 

Pearson 6 (4P) * 
�1=0.88 �2=6.28 
�=1005.2  �=1.0 
(0.28809) 

Pearson 6* 
�1=0.942      �2=7.613  
�=1186. 
(0.24239) 

 
NBP 

Johnson SB* 
�=0.364      �=0.3289 
�=931.3     �=3.7156 
 (0.32654) 

Dagum* 
k=0.003   �=139.56  
�=1012.7 
(0.28686) 

Beta * 
�1=0.366 �2=0.7444 
a=1.1       b=981.28 
(0.23851) 

Kumaraswamy * 
�1=0.48  �2=0.95 
a=1.1      b=1043 
(0.20321) 

Log-Pearson 3* 
�=2.4964  �=-2028  
 �=7.9591 
(0.1348) 

 
NIB 

Gen. Gamma (4P) * 
k=1.494    �=0.3379 
�=678.4    �=1.0 
(0.20047) 

Gamma (3P) * 
�=0.6024     �=436.03 
�=1.0 
(0.14549) 

Kumaraswamy * 
�1=0.492 �2=1.5174 
a=1.0       b=1166.5 
(0.12031) 

Pearson 6 * 
�1=0.66 �2=8.98E+7 
�=3.5347E+10 
(0.08893) 

Weibul  
�=0.7503   
 �=219.12 
 
(0.04721) 

 
SB 

Johnson SB* 
�=1.4255       �=0.6381 
�=1138.7      �=3.2467 
(0.52902) 

Weibul * 
�=0.8938    �=185.53 
 
(0.43283) 

Gen. Gamma  *  
k=0.6052     �=2.0571    
�=47.965 
(0.18157) 

Gamma * 
�=0.855      �=228.59 
 
(0.15297) 

Kumaraswamy * 
�1=0.8080        �2=6.175 
a=1.085E-14    b=2081.7 
(0.13079) 

 
UBL 

Johnson SB* 
�=0.3962     �=0.696 
�=1070.2  �=-4.2814   
(0.32548) 

Log-Pearson 3* 
�=1.311 �=-0.8712 
 �=6.8597 
(0.20887) 

Gen. Pareto* 
k=-0.6116   �=659.9 
 �=12.866 
(0.18146) 

Triangular* 
m=89.5  a=-18.5 
 b=1131.9 
(0.06495) 

Pert 
m=224.68  a=-9.1406 
 b=1590.3 
(0.04974) 

 
 This table shows the distribution of turnover, * shows the hypothesis is accepted at 
5% of level of significance and p-value are given in the Parentheses. 
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Table 12 Distributions Fitting On Distribution Fitting on Ratio of Closing Price and 
Turnover 

Banks 1 2 3 4 5 

 
ABL 

Dagum * 
k=2.783  �=0.9495 
�=1.2071E-4 
(0.93509) 

Pearson 6* 
�1=2.444  �2=0.947   
�=1.3866E-4 
(0.88175) 

Frechet (3P) * 
�=0.893 �=3.142E-4 �=-
2.9372E-5 
(0.74442) 

Gen. Pareto* 
k=0.9113 �=4.7047E-4   
�=2.6173E-5 
(0.6718) 

Burr* 
k=0.5573  �=1.5539   
�=2.5526E-4 
(0.58523) 

 
BAF 

Gen. Pareto* 
k=-1.255  �=1209  
 �=-40.253 
(0.95374) 

Johnson SB* 
�=-0.2274  �=0.704 
�=1101.8  �=-118.9 
(0.90396) 

Error* 
k=7.8761  �=286.1   
�=496.24 
(0.54592) 

Uniform* 
a=0.699   
b=991.8 
(0.54436) 

Gen. Extreme Value* 
k=0.395  �=306.19  
 �=408.99 
(0.52196) 

 
FB 

Dagum* 
k=1.720 �=1.0736 
 �=2.7372E-5 
 
(0.90391) 

Log-Logistic (3P) * 
�=0.424 �=1.22E-4 
�=2.176E-6 
 
(0.88359) 

Burr* 
k=0.5113  �=1.6508�=2.6
802E-5 
 
(0.35027) 

Burr (4P) * 
k=0.67 �=1.3413 
�=3.1876E-5   �=2.0306E-6 
(0.34206) 

Pearson 6* 
�1=2.974  �2=0.91467  
 �=1.1706E-5 
 
(0.24432) 

 
KB 

Burr* 
k=0.6863        
�=1.2112 
�=2.4602E-4  
(0.92559) 

Frechet (3P) * 
�=0.8131  �=2.5906E-
4  �=-3.3339E-5 
(0.82284) 

Pearson 6* 
�1=1.2999   �2=0.8861 
�=2.334E-4 
(0.70894) 

Dagum* 
k=1.4258  
 �=0.93312 
  �=2.3905E-4 
(0.67747) 

Log-Logistic (3P) * 
�=1.0235  �=4.0410E-4   
�=1.3264E-6 
(0.34598) 

 
MCB 

Log-Logistic(3P)* 
�=1.317  �=7.1065E-5   
�=4.0295E-6  
(0.09628) 

Dagum (4P) 
k=2.9847  �=1.1562 
�=2.37E-5 �=-1.37E-6 
(0.02452) 

Burr 
k=0.4597 
 �=2.055 
�=3.9757E-5 
(0.01338) 

Burr (4P) 
k=0.5836 �=1.66 
�=4.243E-5  �=3.909E6 
(0.00856) 

Dagum 
k=3.5079  �=1.0919  �=1 
.8173E-5 
(0.00772) 

 
MB 

Pearson 6 (4P) * 
�1=1.62 �2=1.059 
�=1.2561E-4  
�=3.5769E-6 
(0.88145) 

Burr (4P) * 
k=0.7162  �=1.3479 
�=1.5036E-4   �=3.2300E-
6 
(0.71982) 

Log-Logistic (3P) * 
�=1.1718 
 �=2.2374E-4 
  �=3.8971E-6 
(0.66675) 

Pearson 6* 
�1=2.056 �2=1.018 
 �=8.9187E-5 
 
(0.6537) 

Dagum* 
k=2.0703  �=1.0035 
�=8.6410E-5 
 
(0.64159) 

 
NBP 

Log-Logistic (3P) 
�=1.2909  �=1.9478E-
5 �=3.1603E-6 
 
(0.00762) 

Dagum 
k=32.229  �=1.1307  
 �=7.8022E-7 
 
(0.00146) 

Pearson 6 
�1=15.765  �2=1.0753  
 �=1.0765E-6 
 
(1.4338E-4) 

Burr 
k=0.222  �=3.69 
�=9.4672E-6 
 
(1.0166E-4) 

Dagum (4P) 
k=5.1673  �=0.9947 
�=2.782E-6 �=2.7142E-6 
(9.8278E-5) 

 
NIB 

Frechet (3P) 
�=0.4259 �=6.0568E-
6   �=5.9516E-8 
(1.6495E-8) 

Dagum 
k=6.8687  �=0.471 
 �=1.3094E-7 
(2.1523E-9) 

Frechet 
�=0.44981  �=6.5383E-6 
(8.4392E-10) 

Log-Pearson 3 
�=16.514  �=0.68329  �=-
21.937 
(1.0628E-10) 

Pareto 2 
�=0.369  �=2.4216E-6 
 
(8.0123E-11) 

 
SB 

Pearson 6* 
�1=3.824  �2=1.1049  
 �=4.3252E-5 
(0.91803) 

Dagum* 
k=3.2844  �=1.072 
  �=4.9001E-5 
(0.91621) 

Gen. Extreme Valu* 
k=0.8840  �=1.4380E-4  
 �=1.3016E-4 
(0.85142) 

Burr* 
k=0.486 �=1.93 
 �=1.0240E-4 
(0.6049) 

Frechet* 
�=0.884  �=1.1849E-4 
 
(0.19442) 

 
UBL 

Log-Logistic (3P) 
�=0.79161 
 �=1.2563E-4   
�=3.1105E-6 
(0.00215) 

Dagum 
k=21.7 �=0.59839   
�=3.8731E-7 
(3.7228E-5) 

Inv. Gaussian (3P) 
�=5.530E-5   �=29.83    
�=-2.7227E-6 
(3.7933E-6) 

Burr 
k=0.271  �=1.72 �=2.8318E
-5 
(6.6336E-7) 

Burr (4P) 
k=0.3354  �=1.4151 
�=3.0778E-5  �=2.6396E6 
(5.0280E-7) 

 

 This table shows the distribution of the ratio of the closing price and turnover, * 
shows the hypothesis is accepted at 5% of level of significance and p-value are given in 
the Parentheses. 
 
V.  Conclusions 
 In this study we are concerning with two main goals; First goal of this study is to 
compare the performance of several ARMA-GARCH-type models in estimating and 
forecasting the volatility in bank sector of Karachi Stock Exchange (KSE-100) index. 
Such a comparison is carried out by comparing one-day, five-day, and ten-day ahead 
volatility forecasts. The best fitted time series models for closing price are AR (1) ARCH 
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(1) and Constant mean model with ARCH (1), turnover and their ratio (closing price and 
turnover) are ARMA (1, 1) GARCH (1, 1). From the forecasting results it is concluded 
that MCB is the best bank for closing price, turnover and their ratio (closing price and 
turnover). With the help of forecast graphs of closing price, turnover and their ratio it is 
also concluded that the MCB is the best bank among the banking sector of Karachi Stock 
Exchange (KSE-100) for a new investor to invest. 
 
 And second goal of this study is to develop statistical distribution on stock market 
date. In our study for closing price the best fitted distribution is Gen.Pareto distribution, 
for turnover the best fitted distribution is Johnson SB distribution and for their ratio 
(closing price/turnover) the best fitted distribution is Log-logistic distribution. 
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Figure 1 Forecasted Graphs of closing price  
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Figure 2 Forecasted Graphs of Turnovers  
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Figure 3 Forecasted Graphs of ratio (closing price and Turnover)  
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