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Abstract: The Value at Risk (VaR) is a technique that is used in risk management to measure the amount of risk associated with an
investor’s or a company’s portfolio within a specified time frame. This research concludes that the VaR is an extremely important,
but fragile risk measure. It is also important for decision-making process for proper implementation and precision of estimates. It
has proven to be an effective and intuitive risk measure with convenient properties when calculated and used appropriately to the
market conditions and risk management needs. Here in this paper, we will try to understand how the techniques are working
actually by making certain experiments on data. The data is taken from www.yahoofinance.com of Mc¢ Donald’s from 1st January
2000 to 31st December 2015 on monthly basis. The data is first tested for Normality with chi-square test and the different
characteristics are validated by different graphs. The necessary parameters are estimated by taking the help of Minitab and Excel.
The main aim is to calculate the VaR by specifying the confidence intervals, time period, the mean and the standard deviation and

the behavior of the VaR using the Anderson-Darling statistic...
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I. INTRODUCTION

Risk is a chance that an actual return on any investment will
be lower than the expected return. It can also define as the
degree of uncertainty about the future return. There are lots
of methods to control the future risk such as: probability of
default [16], credit default risk, loss given default, VaR etc.
The VaR has become the standard measure in order to
measure the risk. Value at risk (VaR) is a part of the
evolution of the risk management and it is an accepted
methodology for quantifying market risk. VaR is also
known as new science of risk management. “It is the
maximum loss that a person can occur with (say 97.5%)
level of confidence over a holding period of n days”. For
example, if VaR is Rs 100 at 97.5% confidence level, this
means that duration a period there is only 2.5% chance that
a person can lose in the next period greater than Rs 100
[71[5]. There are many models which are used to find VaR
such as historical Simulations, linear model, quadratic
model, but our focus is restricted to a statistical model. VaR
measures market risk. VaR can be estimated through
parametrically or non-parametrically [3, 1]. Non-parametric
model to discuss and estimating the VaR [9].The number of
portfolio strategies for predicting VaR [8]. In 2012 Mc
Kinsey report that 85% banks are using historical simulation
[10]. The Monte Carlo methods are used approximately
15%. The main aim of risk management is to keep away a
portfolio that may suffer grater losses in investment. The
VaR is a basic model for modeling the market risk, the
Basel Committee (Banking Supervision) recommended.
VaR does not satisfy the sub-additively axiom and it is not a
coherent risk measure [12]. It means that the VaR is
inconsistent with the financial principle that diversification
decreases the risk. The coherent risk model is a conditional

value at risk that constitutes the average loss lower the VaR
[4]. Rockafellar and Uryasev explained the conditional
value at risk for a continuous distribution and defined it for
a general distribution [13, 14]. Topaloglou et al. applied
multistage Stochastic programming with the conditional
VaR to an international portfolio [11]. Stochastic
programming is a measure for modeling optimization
problems involving unreliability. Deterministic optimization
problems are typically formulated by using known
parameters [2]. Thomas and pearson explained the concept
of VaR and compute it with the delta normal method,
historical simulation, and Monte-Carlo Simulation [15].

The main aim of this paper is to study Chi square test and
VaR. The data have taken from Mc Donald’s (close price)
on monthly basis used in this paper from
www.finance.yahoo.com. Calculated the return of the Mc
Donald’s and different characteristics of data have been
showing by plotting various graphs of data vs. time like
closing price, returns with the help of Excel. In order to
check whether the return of Mc Donald’s follows a normal
distribution i.e., X follows N (u, 6"2) by using Chi-square
test.

The VaR model assume that the price (return) of a firm
follows normal distribution with mean (u) and standard
deviation (o) but in this paper it is shown that how the
return follows normal distribution with mean (p) and
standard deviation (o). “VaR assesses the potential losses on
a portfolio over a given future time period with a given
degree of confidence”. For example, if a person adopt a
97.5% confidence limit, the VaR is an amount of loss that
will be exceeded only one time in a hundred over a given
time period and he would need to find “t” such that
P(X<t)=p.

Note that VaR is a “loss amount”. Therefore:
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e a negative t (a positive VaR) indicates a
loss
e a positive t (a negative VaR) indicates a
profit
VaR is a measure of the worst expected loss that a firm
may suffer over a period of time that has been specified
level of confidence. It is measured in a number of ways,
using a statistical model or by computer simulation but our
model is based on statistical measure. Every investor thinks
that how much | can lose on investment? This is a question
that almost every investor who is investing in risky assets at
some point in time. VaR provides an answer of above
question within reasonable boundaries. Finally, the behavior
of VaR is shown by using Anderson-Darling statistic.

1.1. Objectives of the study

e To know how to use chi-square test for
normality.

e To know the procedure for calculating the
VaR using statistical method.

e To know how the VaR follows a certain
distribution with the help of Anderson-
Darling statistic.

11. DATA ANALYSIS

Over view
The data have taken from the historical data of prices of Mc
Donald’s corporation equity-NYSE of 15 years starting
from 1st January 2000 to 31st December 2015.The expected
value and standard deviation have been estimated from this
historical data. All the calculations are done in Minitab and
Excel and different graphs of stock price to analyze its
behavior.

Behavior of stock price

Fig. 1 shows some characteristics of stock price
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Fig. 1: close price vs. Time

Visualizing the Fig. 1 the following observations have been
made about stock price

e  Stock prices never reach the zero value
Stock prices are continuous everywhere
Stock prices are never negative
Stock prices show randomness
stock prices increase in long run
Stock price follows some distribution

Fig. 2 is plot of return

Returnis calculated as:  {S_t-S_(t-1)}/S_(t-1)

Where S_tis price at time t and S_(t-1) is price on previous
stock price
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Fig. 2: Returnsvs. Time
From the Fig. 2 where x-axis represent days and y-axis
represent return, it is shown that the return is showing ups
and downs but the return is also increasing with number of
days. It is a random walk. By using the Chi-square test we
are going to prove how the return follows normal
distribution.

1. CHI SQUARE TEST FOR NORMALITY

In this paper, the ¥2 test is using for normality. In order to
check whether the return of close price is following a
normal distribution with mean (1) and standard deviation
(o), here we have data of Mc Donald’s on monthly basis
from 1st January 2000 to 31st December 2015.
Total number of data is 192(n=192). For test the data
specific steps are required that are:
Determine specific distribution to be fitted to the
data, in this paper the distribution is normal.
2. Hypothesis or estimate the values of each
parameters of a selected probability
3. distribution (such as mean and standard deviation)
4. Finally, use y2test statistic
The %2 (Chi square) test statistic is
Xaok-1 = Zit1(foo fe)?/fe
Where, f, = Observed frequency, f. = expected frequency, k
= number of parameters estimated from the data and n =
number of classes remaining after combination classes. We
have a sample of Mc Donald’s and need to find down that X
(return) follows normal distribution. By using the sample of
Mc Donald’s on monthly basis from 1 January to 31st
December 2015, we will show how it works.
The null and alternative hypotheses are as follows:
Hq: The return follows a normal distribution.
H,: The return does not follow a normal distribution
We are going to divide the normal distribution into 8 equal
parts and each having equal probability 1/8 as shown in
Fig.3.
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Fig. 3: Normal distribution
So, how we find Z, the upper tail is equal to 1/8=0.125 and
the area from central line Z,toZ; = 0.5 —0.125 = 0.375
as shown in Fig. 3. See the normal distribution table and
find the value of Z’s. In the normal table we can easily find
the value of Z; = 1.15. Repeat this process for each one of
Z’s thatis Z,,Zs ... ... Z,.Given in the Fig. 3 above.
There are two parameters, the mean p and the standard
deviation o in the case of the normal distribution, If we
don’t know the mean and standard deviation of the data then
we will use the sample data (return) to calculate the sample
mean () and standard deviation (o).
Mean (1) = 0.007739 and Standard deviation (o) =
0.058374

X—p

Now we know that: Z= —......... (D)

(e}

From Eq (1) the valueof X: X=p+z*o0...... (2)
Now, each one of Z's we would like to find the
corresponding X's in our distribution. The upper
side of Fig. 3 is a standard normal distribution and lower
Fig. 3 is distribution of the given data (return).
From Eq (2) we can easily find X's.
So, forZ; = 1.15
X;=0.007739 + 1.15 % 0.058374 = 0.074868772
(Mean (p) = 0.007739 and Standard deviation (o) =
0.058374)
ForZ, = 0.0675

X, = 0.007739 4+ 0.675 * 0.058374 = 0.047141178
So, we will do the same for all X'S and find the values
of X3,X, .......X; given in the above Fig. 3.
The idea of this test is to find that the data (return) is
following normal distribution. Sort the data and calculate

how many are fall in the 8 intervals i.e. the observed
frequency.

Now we will calculate expected frequency

We know that

1
Ho=p1=p, ....ps=5=0125
H, = Aleast one of the probabilities is not equal to
1=0125

8
Now remember that for goodness of fit the expected value is

E, =n#*p; =192 %0.125 = 24
E, =n#*p, =192 x0.125 = 24
All the expected frequencies are same because of our null
hypothesis.
We are going to do chi square test
The %2 (Chi square) test statistic is:
szl—k—l i1 ((fo — 1:e)z/fe
Table 1: Chi square test

INTERVALS f, | f, (fu—fe)2 [fu—fe)z/fe
<4.039301137 PR 20416667
0059391157 to -0.031663363 SR 00416666
-0.031663563 t0 -0.010940835 TERE 0.0375
-0.010940835 10 0.007739 PRE 10416666
0.007739 10 0026418449 B (U [16 0.666666
0.026418449 10 0.047141178 R 50416667
0.047141178 10 0074868772 ¥olu o 0

> 0.074368772 R 0.0416667
TOTAL 192 [192 89124003

Note: The minimum value of expected frequency should be
greater or equal to 5.

2 Y (fo-fe)?
S0, Xcalculated — ]T = 8.9124993
2 —
Xealculated — 8.9124993

Now we have to find rejection region
To find the critical value, we need degree of freedom and
confidence interval.
The degree of freedomisn—k—1
Where n is total number of intervals (classes) and k is the
number of parameters we estimated. Here we estimated
mean (u) and standard deviation (o).
That means k = 2
We know that there are 8 class intervals as shown in table 1
i.e. n=8.
So degree of freedom is

8—2—-1=5
Suppose confidence interval is 95%.
With o = 0.05 and degree of freedom is 5.
We can see the chi square distribution table and find the
value of it.

2 —
Lops = 110705
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= 8.9124993

2
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Rejection region

L
critical value=
11.0705

Fig. 4: Rejection level

We can see that X does not fall in the rejection region as
shown in Fig. 4.

We fail to reject H, that means we have insufficient
evidence to reject the null hypothesis.

Therefore the data (return) follows the normal distribution.

IV. VALUE AT RISK (VaR)

Value a risk (VaR) has been developed by JP Morgan and
made it available publically in 1994. VaR is defined as “the
maximum potential loss expected on a portfolio over a given
period of time, using a statistical method to calculate
confidence level”. It is used widely in portfolios managers,
financial institute, and regulators to forecast potential loss
[6]. VaR has main four uses that are: financial reporting,
financial control, computing regulatory capital and risk
management. Sometimes it is uses in non-financial industry
also. It is applied to the portfolio, using methods and
statistical methods to measure what is the probability that the
value of a certain portfolio will decay below a given value.
E.g. one of my friends asked me a question what’s the
maximum amount of money I can lose in MC Donald’s in
one month.
First, collect past year’s closing price of MC Donald’s after
that find the maximum gain percentage or loss percentage
changes in a day by company t day’s price with t-1 day price
(return).The maximum gain% and loss% we can calculate
with the help of excel

. Maximum loss = 25.6734%

. Maximum gain=18.25726%

So if he is really unlucky the maximum loss he can get is
0.256734 and that happened only once in (15 yrs) that is

probability of that happening is 19%2 = 0.005208
e.g. VaRy; 50, = Rs 100

It means that there is 97.5% of chance that in a normal
market Conditions Company will not suffer on the
investment loses greater than Rs 100.
Or there is 5% of chance that in a normal market conditions
company will lose on the investment more than Rs 100.
Here in this paper our data is following normal distribution
So, we start by finding "t", where
P(X < t) = p, where X~N(y, 6?)
u is expected return
o is standard deviation of return
Standardizing gives:
t_

P(z<=t)=p,
Where, p = (1 — o) and a is confidence interval
The expected return and standard deviation of return of the
MC Donald’s-NYSE is:

p=0.007739 ,c = 0.058374
Now we will calculate the VaR over one month with a
97.5% confidence limit for a share price of the MC
Donald’s. We know that the return of the share price follows
Normal distribution with mean (u) and standard deviation
(o).
So, we start by finding "t", where

P(X <t) =0.025

Where X~N(0.007739,0.058342)
Standardizing gives:

t—0.007739
P (Z < 7) = 0.025

0.05834
<t - 0.007739) _ 25
0.05834 /
Note: @(—1.96) = 0.025 is given in normal distribution
table.
So,
(t - 0.7739) — 9(-1.96)
5.834 / '
Now
t—0.007739 196
0.05834

t=—1.96 *x 0.05834 + 0.007739 = —0.1066074
t=-10.66074%

Since t is a percentage investment return per month, the
97.5% VaR over one month on a 37.375 (close price at
1/3/2000 shown in table 2) portfolio is  37.375 =«
10.66074% = 3.98445 this means that, we are 97.5%
certain that we will not lose more than 3.98445 over the next
month. The same method is used to calculate the values of
all 192 months as shown in table 2.
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Table 2: Value at risk (VaR)

mdy Cloze Raturn YaRT 20 | mdy Cloze Raturn TaR{F7 %)
midy Chose Raturn JaRFT 28 | mdy Chose Ratorn JaR(7 5%

132000 | 37373 1on44n1ns | 122008 | s3es | -ooeods | sTizonmos - — —T —
132000 | 37378 108445058 | 122008 | 3355 | 000048 | STIZ00470

300 | LTI 01508 FEBATEARS | MI00E | 411 | Q009ESI | 3TESIIEIIN - I _ _ .
2000 | LTI -O0L50F | 3S4TERS | MUI00E | M1 | QuOOSERT | ZTERID6SLI

00

Q17716 | 398MS1SS | 33m008 | 8877 | S06TE | Sodneesss
: : : : 302000 | 37375 | a0TTIER | BSEMSISE | 3Bo0 | T | 0usosTE | nsddsesss

HEOM0 | GRDEL) DRIEET) ROITIAIE ) S12003 ) IRIT ) DDSEIE | A3I18I00 30000 | 350825 | 000%3es | 405TR4IS | 41ao0s | sess | oosssls | easiesnns

. N12000 | 338115 | -000911 | 3RITETTI] | NL200E | 3831 | -Q0M36 | &

2000 | 33511 | -003911 | 3S1TETTI] [ NL200E | 1931 | 00436 | 63

3950068

PlIM0 | IEA| DDSNLE | BSLISEIN | BIOOGE | IEID | QNS | LESEAENIE §12000 | 319373 | -Q0B0CS | 3SIISSI24 | BO2008 | 33D | 00026 | 599413

TAI000 | JL6ETH | -008TY | 33TREIINGS | TLOOOE | 3879 | QUDE3Z0L | 6374056353 szaon | 1psste | opmten | oz

S12199 | TLIOOE | 5579 | QuDA330] | A3T4056533

P12000 | 08| -QOCETL) B3ENIIE ) R1I0E (2 Q035950 | 6096550 212000 | 298908 | -oosemn | nisssenls | sacos | &2 | coseess | seoessss

PLI00 | I QOISSED| BRI | SQO0OF | ALT | Q04 | ITTETEEET 912000 | 300875  oooseaz | 3sase | soz0oe | 617 | -0 | SSTIETEEST

la2zeea | 31 e I e I e 1022000 | 31 0026015 | 33MEIM | 1002008 | 5793 | -0061 | 617ITe6EE2

112000 | 3187 QOI5226 | 339810088 | 1132008 | 3873 004155 | 626313475 Wm0 | 31ETs | on2Eres | Raesiloss | 11aa00s | oss7s | oondiss | sosaissTs

12000 | 34 QOB66ET | 36146316 112008 | 219 | QUOIS3IEE | 6609914099 1100 | 4 0055EET | 18148515 121008 | 8219 | oosEss3 | Ss299l40ee

L2001 ok 013676 | 301IEEITIS | L200R 3502 | -0.06T05 | G1S336134% 122001 1935 013sTs | oiamEsrTie | vraooe | osEor | -o0sTos | sEsisii4E

0l | M4 Q0174 | 31M4ITTH6 | 2TO008 | 31T | -Q09GM5 | 357023663 0L | 194 0001Tod | 34zeTss | 2oao0e | oszos | -ooesds | ssTozasss

. bl 1633 008654 | 1EMMI6I6 | ITIO08 | MIT | Q40T | IEITHEIEIR 312001 | 638 -009684 | LI341636 | ITI008 | MIT | Q44402 | SEITHEIRIE

422001

13 QUOGSTELD | 18317033 #2008 | 353X 000346 | JAE110R433 422001 175 QUOESTED | 18317033 #1008 | 3319 | -000346 | Z6R11O0S433

101 s Q101031 | 3IIROTINE | L0098 | 3899 | QIO6R6I | 62EETTOTIE N0l | Q101081 | IIZEQTINE | SO0 | 3899 | Q106262

61201 | 1706 000634 | 1LEMTR614 ( 612009 | 3749 | -002%3 | 6118839632 612001 | 1706 -010634 | LIM4TAGN4 | G008 | 3749 | -000%3 | A125838639

T2 | 04 Q076366 | 310633933 | T009 | 3506 | -004117 | 3569803331 TR0l | 34 Q07AS66 | 110633953 | TIO09 | 5306 | -00MIIT | 5.880G0333]

212001 W0 0030542 | 320042033 | 232000 | 5634 | Q021431 | 5995800359 212001 s Q030047 | 3120142083 | BE2009 | 564 | QUOZN431 | 5995600359

o401 714 S00eEd | 2893347 | 9ol =107 | o0i4Tes | s0s4084315 942001 In4 0064 | L 3| YLIe | ITAT | Q0N4TIE | A08408430%

1wy | 2607 00eds | rTTersdsr | oaooe | osEsl | ooosssd | so4EreeEml 102001 | 1647 003843 | LTTOIMST | 102005 | SE61 | Q026934 | 6148159311

1wy | 2654 ooesas | ras1a428 | ool | SRS ao7e1sT | 67491505 1UU001 | 1684 Q029536 | LE6134262 | 1022009 | 6325 QOTIIET | E.T4INE05

1232000 | 2647 | -0013TR | DENSTTT | 1202009 | &4+ | 000281 | ssmsmsness 130001 | T84T | -Q0IETE | LENETTT | IDIT009 | 6144 | -OOIZEL | EATETEISME

122002 | 2708 | 0o26EI | 29975003 | 142000 | 6243 | 000016 | Sens4ee9E2 122002 | 1M1 | QOD6EDS | LESTHSDD | 1A2000 | 6143 | Q0016 | 6631439551

rizoor | 261 | -oosens | r7msane | 2ucolo | s | oozrmes | sspssanT g | 11| -00EeT ) ITEMIEM | JIO0I0 | ERAT | OUOITHT | EEDERINITY

U000 | BETI | QUOH4R4E | 112843535

lamn | 2075 | o0mE20E | ressismEs | 302000 | 67D | oddeds | Tlizs4ssas o030 | 1T [ DEEILE ) 1eMRLIE

siomz | 25¢ | ooz | sozvesels | 40200 | o9 | oossoos | Tazsls HLO0 | IR4 | DOTHE | LOITENNE | 412000 ) TOIR ) DN | TALMLEM

suome | msse | oosma | sisiszses | sz | ssst | amer | mimsmms Sl ] 1884 | DI LIBIILSS | I3I0I0 ) SAET | 00T ) TIZETIR

300 75 4% O0daTT | L03es el 5 57 T e | merrraares
6300 | 245 | -LpdETT | Ba3I9E0s | 612010 | 6587 | -DOMsS | Tiries PROME | A | T IR SiI0 ) ®AT | omee ) TemmE

1o | m4Ts s | resstans | oo 7 | aoss
TIM: | M7 -013008 | 163833305 ( T0M0 | T | 00336 7433 lam | W Pl | L 12 | 87| hos

R .- R - R - — e mmmem g S0 | BT -4 IIE199181 | S2I0010 | TIO0E | QUMTTES
Rl | 1576 004 153199151 | 222010 306 | QUHTTIE EETIMA1

- - e I - I Q300 | 1766 -0I1%673 | LEEISEGEE | 12010 | T4S1 | Q00SE4T | TSM33NTEET
QU300 17.66 -01%673 | LEEI6EGEE | L2010 431 | Q01934 4331738

1oz | 1811 Q02481 | 193066002 | 1012010 | TITT | QUM3TED | SI9083ITITE
1020z | 1510 QOIEL | 193066011 | 100 | TITT | QUM3TII | SI90R5TITE

11002 | 183 Q021533 | 19TIIS6R 112010 | 783 QUOOEELS | 534733974
1012002 | 153 QOZIIEY | 19TIIER 1112000 | 733 QUO0BELY | B34733974

111002 | 1608 -013081 | L71424629 | 1202010 | TETE | -00196T | SIRIIB4IST

1608 03081 | LTI4I4659 | L1010 | TETE | -001R6T | S.1E31E413T

L2003 1424 011443 | LI1S0RREE 31011 TIET | -QUMOI6 | T.SIETEEMI

122003 1424 000443 | 151308938 3l TI6T | 04026 | TRIITHER4I

i

All Rights Reserved © 2017 IJERMCE 46



#%IFERP

connecting engineers... developing research

ISSN (Online) 2456 -1304

International Journal of Science, Engineering and Management (IJSEM)
Vol 2, Issue 11, November 2017

432006 | MIT QODGLIT | ZEE341TED ( 402004 | 10033 | QOB41T3 | DOUBOTEITER
M | 3307 -O0d0s | 3E3616TH | X104 | 10043 | 0000483 | 103131EENE
1206 | 336 QOII9H | 355200843 ( 22014 | 10074 | -00068 | 10.TIRE29I6
TRI006 | 3539 QOSIIT4 | ATTIE3ITE | TIOM4 | 456 | -006135 | 1008079553
o R Q04411 | REITI035T | 20204 | 9371 | -OMM0EER | 99043635
41206 | 902 Q0E96M | 417045138 922004 | 431 | Q01163 | 10.007T44TE
1022006 | 4182 QATISTS | 446808199 | 112004 | 9373 | -00113% | 9992311922
112008 | 4187 Q001193 | 447431268 ( 1032004 | 9631 | Q03186 | 103206611%
117006 | 4433 QOSEI3] | 471590616 | 102004 | 937 00311 | 993011308

132007 | 4433 QO04E] | 471803798 ( L2015 | 9244 | 0013 | 2EMTIENG

T | 43488 001488 | 48576TTI [ 222015 | 989 Q089853 | 10.434THT

T | 4508 QOBIIIE | 4802663216 ( 322015 | 9744 | -001476 | 1038781517
422007 | 4518 QOTIERE | 504700317 ( 402015 | 96355 | -000213 | 1029104479
T | 033 QUO4TOLT | 533900326  JLI0LF | 9593 | -000MI | 10226MTH

2004 | HMT]| -D0M480 | 471708086 | S1T013 | BT | -QO0ERS | 1003516332

1204 | 44T3IT1| Q01DOTS | 478931088 | TIDOLE | 2986 | QUOSOEE4 | 10UM4IE1I0T

127004 | 452171 0010954 | 451155151 | SRT01F | 9ROT | -00d434T | 1012953433

2004 | 457171 | Q0DOERS | 4.5T3TSIE3 | H0I01 | BESE | Q0SAM | 1OQ4CTOZ

#2004 | 462071 | 0010719 | 482608315 | 1OLI0LS | 1IZS | Q139247 | 11 SGGAEOAS

332004 | 456973 | 0010805 | 497817388 | 1122015 | 11416 | QOITOLE | 1LIT0300II

1232007 | 3591 026153 | 623014193 | 12015 | 11804 | Q034863 | 113430513

The table 2 simply shows the value of VaR at 97.5%
confidence interval

V. BEHAVIOUR OF VALUE AT RISK (VaR) OF AMC
DONALD’S

Fig. 5 shows probability plot of VaR at 95% Confidence
interval (CI)

Probability Plot of VaR(97.5%)
Normal - 95% CI
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Fig. 5: Probability plot of VaR at 95% CI

Interpreting the results

A distribution with a mean 8.776 of and a standard deviation
of 1.871 appears to fit your sample data fairly well:

e The plotted points form a reasonably straight line.

e The plotted points follow the fitted distribution line
fairly closely.

e The p-value for the Anderson-Darling test is below
0.005

5.1 Fitted distribution line

Use to determine how well sample data follows a specific
distribution. Minitab generates a fitted distribution line using
parameter estimates derived from a sample or user inputted
historical values. These distribution lines are generally
overlaid with the actual data so you can directly compare the
empirical data to the hypothesized distribution. Fitted
distribution lines can appear in Histograms, Probability
Plots, and Empirical CDF plots.

Now we will investigate the strength of our VaR of Mc
Donald’s. As an initial step, you would like to determine if
our response data follow a normal distribution. To do this,
we generated the following histogram Fig. 6 with the fitted
normal distribution.

Histogram of VaR(97.5%)
Normal

Mean 8776
StDev 1871
N %

& 8

Frequency
B

N

-

as 6.0 7.5 9.0 0.5 20
VaR(97.5%)

Fig. 6: VaR vs. Frequency

°

A visual inspection reveals that the fitted normal distribution
is not a perfect fit. There are more data than expected to the
left of the tail and in the right tail. In order to test for
normality we can use the Anderson Darling statistic on
Probability Plots to quantitatively test how well the data
follow a particular distribution.

5.2 Anderson-Darling statistic

The Anderson-Darling statistic measures how well the data
follow a particular distribution. For a specified data set and
distribution, the better the distribution fits the data, the

All Rights Reserved © 2017 IJERMCE 47



#%IFERP

connecting engineers... developing research

ISSN (Online) 2456 -1304

International Journal of Science, Engineering and Management (IJSEM)
Vol 2, Issue 11, November 2017

smaller this statistic will be. For above data, we can use the
Anderson-Darling statistic to determine whether data meets
the assumption of normality for a t-test.

The hypotheses for the Anderson-Darling test are:
Ho: The data follow a normal distribution
Hs: The data do not follow a normal distribution

Use the corresponding p-value (when available) to test if the
data come from the chosen distribution. If the p-value is less
than a chosen alpha (usually 0.05), then reject the null
hypothesis that the data come from that distribution. Minitab
does not always display a p-value for the Anderson-Darling
test because it does not mathematically exist for certain cases
but our p-value for the Anderson-Darling test is below 0.005
and our alpha value 0.05. it conclude that we don’t have
sufficient evidence to reject the null hypothesis HO.
Therefore the values of VaR(97.5%) follows a normal
distribution. We can also use the Anderson-Darling statistic
to compare the fit of several distributions to determine which
one is the best. However, in order to conclude one
distribution is the best, its Anderson-Darling statistic must
be substantially lower than the others. When the statistics are
close together you should use additional criteria, such as
probability plots, to choose between them.

VI. CONCLUSION

VaR is a necessary tool for financial institutes in the last
number of years. While the notion of VaR is simple- we are
a% certain that we will not lose more than V amount in the
next period. There are so many models to measure the VaR
but in this paper, we focused only a statistical model. The
return of the MC Donald’s follows a normal distribution
with mean (0.007739) and standard deviation (0.05834)
which we showed with the help of chi square test. The
portfolio was a hedge fund then modeling the return using a
normal distribution may not be appropriate.

One approach to calculating VaR is a statistical method.
The probability distribution of return follows a normal
distribution and there is a standard formula for VaR is:
P(z<=)=p
VaR shows a random behavior, but has certain
characteristics and tends to follow some pattern. Most
probably it follows a normal distribution. On the 1st date
(1/3/2000) we are 97.5% certain that we will not lose more
than 3.98445 over the next month as shown in table 2 and
that information every investor wants to know. It means that

we can easily use the statistical method to calculate the VaR
and it reduces the future loss. As per Anderson-Darling
statistic test, the VaR follows a normal distribution. The
Excel and Minitab are used to draw the different Figures and
gave a fairly comparative answer.
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