CHAPTER I

STATISTICAL AND ECONOMICAL THEQORY

3.1 Mann-Whitney Test

How the central Iocatlon of two population distributions could be compared
When random sampl vﬁ] ed rsvr\)/ars) aval?able Intﬂls chanter, It 1S } Intri guced
Sggﬁtlan%ﬁge same pr eN independent random sam ples are taken from the two

Table 3] shows the numbers of hours per week students claim f[o spend studém%
OIntr uction %nncfe accountmg1 cfour?es e (aa ar Independien
andom samples of ten finance students ana twelve accountlng ents.

The distributionof z =~ -] (1)
Or
\Mhen the nuII hggothes‘ls that the distribution ofthe Ired differences is centered
no IS true cision rule for testi ohe st the alternative that

the center ofa?us glstrlbutlon 1S |ess than onmwse rS]Ynl |cant %al el concerning,

3.2 Tests Concerning Means

To consicer the problem of testing the hypothesis that the mean  of a population,
with known variance cf, equals aspecified value fjo against the two-sided alternative
that the mean is not equal to o thatis test 2];

HO:// = fuo
Hi:ll = I, 2
An appropriate statistic that based on decision criterion is the random variable X.

The sampling distribution of X is ap anJ)roxmately normally distributed with mean //
= andvariance ¢2 / n, where // and ¢ are the mean and variance of the population
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from which IS selected random samples of size . By using a significance level of d, it
is possible to find two critical values, Xi and X2 5 such that the interval Xi < X < X2

defines the acceptance region and the two tails of the distribution, X < Xiand X > X 2,
constitute the critical region.

he critical . region can be given in terms of z value by means of the
transformation Tz]'

z = X-JU
el V (3)

Hence, for the a level of significance, the critical values of the random variable z,
correspondlng to x] and 2, are shown in Figure 1 to be,

= =X

V- (4)
zolh —X2- d
el V (5)

From the population is selected by a random sample of size  and compute the
sample mean x. Ifx falls in the acceptance region, xi < x < x21then

7z = ~K- Jilo
a’/V ©

Is fell in the region - Zo< 2 < Zorand it can conclude that [d = /do; otherwise
the result reject Hoand accept the alternative hypothesis that fd = [do. The critical
region is usually state in terms of z rather than .

The two-tailed test procedure just described is equivalent to fi ndin? a(1-a) 100%
confidence interval for [d, and accepting Hoif /do lies in the interval. IT{do lies outsice
the interval, it rejects Hoin favor of thé alternative hypothesis Hi. Consequently when

one makes inferences about the mean j from a population with known variance ¢ f
whenever it be by the construction of a conficence interval or through the testing of

the statistical hypothesis, the same value, z = ¢x - fd) / (crt V), Isemployed 2.
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In general, if one uses an ﬁopropnate z Or t value to construct a confidence

interval for a population mean /[ = jugor /My - 2 = 00 against an appropnate

alternative. . The assumption js madk, reI tive to the use of a given statistic the
tests ESCI‘IbE(f aﬁere P ThIS means that a?l samples. are sefectets eaﬁﬁ)ex ?rom

approximately normal populations or are of size > 30, in which we can refer to the
(%Rtrz:\i L|m|y Theorem%oﬁustl fy using a normgl test stafistic.

It can be listed the vaIu%s of the statistics used to test s emfled othe3|s I-H
?ncernjneg means and Hcelve the corresponding critical region or one tvvo fail
ternative hypotnesis

Table 3.1 Number of hours per week spent studying for introductory finance and

aooounting Courses.

Finance (Rank) Accounting (Rank)
10 (10) 13 (17.9)
6 2) 17 (22)
g (43) 14 (19)
0 (10) » (155)
b (159) 0 (10)

(73) U
. () ; ()
11 U 15 (21)
! () 16 (1)
5 (13) 11 (4.5)
11 8 (7)
9 )

.

Rank sum 935 Rank sum 1595

Theser ks are shownl PeT le 31 Now fthe null hgpothefls Were true |t
would expect eavera finance st% ents 15, 9,35, while that f ?<r
accountm st nts 15 1329 As l%l%e nte othesis, It want to know | ely a
|screpanyo IS magmtude Wou enu e3|s WEre tre.
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It note that 3|t 1S N0t Necess ryto calculate oth K suns* for |f| knowoe it
can deduce the other. In the exam e, for Instance, t must sum % et e sum of the

g;]tggoe{s 1thr?<ugJ 22 that is t0 253, Thus any test ofour Vpotnesis can be based on just

In general, suppgse that 1observat| ns are available from first population an
from the s%corp} cP E& enote the sum OP fhe ran%so the 0 servatlg ? from the ﬂl’S’[
population. The Mann-Whitney test statistic Is then define as

=12+ [ 1+1) -Ri
~~~)

, testmgmthe null hyﬁotheas that the centraJ Iocatlon% of the two po ﬁulatlon
|str|but|ons the same, %asumet apart from any possible differences | ce]
ocation, the two o E) gulatlon stributions are ioentical It can be shown, then, that If
the null hypothesis 1S true, the random variable  has mean

E(U)=Hi= 12
2

. (®)
and variance

VarU) = ae= 12( !+ 2+ 1)
D ©)

Trthermore uncer the null t%pothesm the distripution of  approaches %he
norma i rapi n¥ 8 the: numbder sam I[:]> %servatlons mcreases Hence,
modlerately large'sample size, the distribution of the random variab

Z = [ - Hu

ey (10

is well approximated by the standard normal.  This allows tests to be carried out
ina stralghﬁ%praard 8 desc%bed following;
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3.3 Multiple Regression

one variahle Y, an several say K other var|

f\mount 0 t?] seve |ce statl ns mi ht re ate
cation of esatlo aswe ast enu g XI represent the num rof
umpszﬁ ch of the assttlons Inasam eand tX ragr esent daily traffic count
ast each 0 tese stat en It can use eselé 2 variables toge e to explain or

redlict the variations int eamount of gas pumped at each station

It obtains from the|th as station the et of numbers%x |x|2 I there are
\}a%)ns |nte ag OeN |jiasasampeo Size that con softhe sets of values

Ma% usmess economlcsg)ro lems are i ter)e<s/ted the reIatlonsh etﬁe

Y Xl X2
Yu Xu, Xn
y2 x4dJ X2

Yn, Xn|, Xr2

The 0 dbtﬁgtvg]n% chapter s to study the relationship between the variables Xi, X2..,

One way to stu the relationship_between two or more X variable an Y s

muIt| le re €530 time a regression equation Uses r more X var| les In
EXp r ﬁy ctin Yl fiation |r?the(£ qtlilen Y variadle, ﬁtelge% (?SSIOH eﬂuatmn

n redl

15 Ca (P g Lﬁ e regression equatio causet ere are Htuﬂlg ependent or X

vari e regression use g Ime, and, eloen ent variah

re accu[]ate USin fmoret an one aés clated variable, In tne gas ia t|0n exam
e number 0f pumps operated by the statiop Y/and the'tra ccount

sin
sPatl QZ it should be abIe 0 predict more accurately wnat volume of gasoll
statlon will purrp

In this Ier resent.the multiple regression modﬁl and the procequres used to
YtelOP (antf eva uae multiple regre %IOH %iuatlons These procedure, however, are
ratner teaious to Implement In practical pro

ems
3.3.1 Curvilinear regression

The sample regression equations have consideration and represented straight lines
or planes, |nIo aergto vvorlgg In linear. At times, Ttowever theory, experlergce ora
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sYcaatrt]e tﬂgﬂ@ghp erh] /9 \9&% curHrnear relationship between the dependent variable

One way to study the rel tron be en the dependent variable Y .and the
|ndePendent arrab gyvbhen tﬁ nsh etween tﬁ%ehNi) 1S curvilinear is to use
a polynomial re re sron oﬂ nomra rePabessr have one or more
Indegencent var ernd ndent var rarse t0 various g) \Wer |n
anotner POwers. However |t will restrrcted foa rP nomra regression mocel witn
?ne Independent variable, Furthermore the |n arrable il be rajsed to the
Irst ower In one term of the re ression mo to t e Secon Rower In another
ﬁrm o the regressron model. ds Part]cu ar nomral regression model that has

mdgﬁdndetvarr le x] raised 1o the secon Ego rrsaquadra ic regression

model S regression equatron Can € EXPIesse

Equation for Quadratic Regression Mol
Yj=A+BiXu, + 2X\[+¢g (11)

To estimate the quadratic regression model’s parameters, A, Bi and 2 simply let
(61,

(12)

s}e the ordinary least sc&rares methoii of multiple |inear regression to find the
the estimators'a, 1, andl 62 In the following eduation:

values f(tj)r
Y=a+hix, +b2x2 (13)

Data anaht; 15 allows to establish new variables from variables that already exist.
That IS 2 can be established by the computer in this case by 2= x i2.
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