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Univariate statistics used to test hypothesis

{ Hypothesis }

{ Null hypothesis } {Alternative hypothesi%




e.g., effect of training on sales achievement
Training will NOT be associated with higher sales achievements




e.g., effect of training on sales achievement
Training will be associated with higher sales achievements




Difference exists Is it real difference

Actual sample collection &
calculating mean




e Critical probability in choosing
between the null hypothesis and
alternative hypothesis.

e Chance of being wrong In rejecting
null hypothesis.

e 0.05 level means 5% chance of being
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* Type of question to be answered

e Number of variables

e Scale of measurement




|s population known?

Yes

Is sample size > 307

Z-distribution
No

t-distribution




e Student t test

o Gossett working in Guiness brewery

e To avoid competitors







1000 sales executive

Sample of 20

Some of them received training

Sales achievement




Sales rep Sales achievement

Mohammed 2000
Ali 800
Khalid 3000 Total number of readings = 20
Hassan 2500
Qassim 1200
Jamal 4000
Mousa 3500
Nader 1600
Salman 5000
5500
?arng 1100  Total sales achieved = 65,400
Fadel 1700
W aleed 2200
Yousri 2600
Hisham 4800
Essa 2100
Ziad 3800
Shokri 5600
Adnan 9500
Ahmed 2900

Average of sales = 3,270




Sales rep

" Sales achievement Sales-Average

Mohammed

Ali
Khalid
Hassan
Qassim
Jamal
Mousa
Nader
Salman
Omar
Jaber
Fadel
Waleed
Youstri
Hisham
Essa
Ziad
Shokri
Adnan
Ahmed

3000
2500
1200
4000
3500
1600
5000
5500
1100
1700
2200
2600
4800
2100
3800
5600
9500
2900

20003 57 = 1270
0

-2470
-270
-770

-2070

730
230
-1670
1730
2230

-2170

-1570

-1070
-670
1530

-1170

530
2330
6230

-370




a\

Sales rep~ ~ Sales achievemen Sales-Awerage Diff square

Mohammed 2000 1 1612900

Ali 800 2470 6100900

Khalid 3000 270 72900 SD = 2066
Hassan 2500 -770 592900

Qassim 1200 -2070 4284900 —
Jamal 4000 730 532900

Mousa 3500 230 52900

Nader 1600 -1670 2788900

Salman 5000 1730 2992900 V = 4,270,631
Omar 5500 2230 4972900

Jaber 1100 2170 4708900 e -
Fadel 1700 -1570 2464900

Waleed 2200 -1070 1144900

Yousri 2600 670 448900 L
Hisham 4800 1530 2340900 Dividing/by
Essa 2100 11170 1368900 Number of
Ziad 3800 530 280900 Readings -1
Shokri 5600 2330 5428900

Adnan 9500 6230 38812900 81,142,000

Ahmed 2900 -370 136900




Coefficient of variation

Coefficient of variation

SD

Average

2066
3270

x 100

x 100

63%




* Relative variability

* Related variabllity
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4270631
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e Chance of variation

o Several samples, will have several
averages

e Measures the normal differences




* Independentt test e Pairedt test
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e Pairedt test

When we draw two samples
from two different subjects

When we draw two samples
from one subject
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61=1-0C = 1-U=Jp




61=1-0C = 1-U=Jp



61=1-0C = 1-U=Jp
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Sales rep
Mohammed
Ali
Khalid
Hassan
Qassim
Jamal
Mousa
Nader
Salman
Omar
Jaber
Fadel
W aleed
Y ousri
Hisham
Essa
Ziad
Shokri
Adnan
Ahmed

Sales achiewver
2000
800
3000
2500
1200
4000
3500
1600
5000
5500
1100
1700
2200
2600
4800
2100
3800
5600
9500
2900

Training Received
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Salesrep  Sales ach
Mohammed
Ali
Khalid
Hassan
Qassim
Jamal
Mousa
Nader
Salman
Omar
Jaber
Fadel
Waleed
Yousri
Hisham
Essa
Ziad
Shokri
Adnan
Ahmed

Training

\

Total sales = 29,100
Average = 2,910

n=10

Total sales = 36,300

Average = 3,630

n=10



Sales rep
Mohammed
Al
Khalid
Hassan
Qassim
Jamal
Mousa
Nader
Salman
Omar
Jaber
Fadel
Waleed
Yousri
Hisham
Essa
Ziad
Shokri
Adnan
Ahmed

800
3000
2500
1200
4000
3500
1600
5000

1700
2200
2600
4800
2100
3800
5600
9500
2900

-Average Diff sequire

828100 Y
4452100 Y
8100 Y
168100 Y
2924100 Y
1188100 Y
348100 Y
1716100 Y
4368100 Y
6708100 Y
6400900 N
3724900 N
2044900 N
1060900 N
1368900 N
2340900 N
28900 N
3880900 N
34456900 N
532900 N

Training

\

Total square difference
22,709,000

Variance = 2,523,222

= 1,588

Total square difference
55,841,000

Variance = 6,204,555

= 2,490



t_ |)(1-X2|

12910 3630
g2 g2 t =
1452 1633 2519
+
\n n 10 10

t=0.77



8T=2-0¢ = (T-u)+(T-u) =Jp



8T=2-0¢ = (T-u)+(T-u) =Jp
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= =

Probabillity of taking wrong decision

= =

Confidence in taking the decision






To assess the effect magnitude

Cl=X+SEM



61=1-0C = 1-U=Jp




+|| ,

e As alternative test for 2 or more
proportions

e Test of association

e As goodness of fit



YES

MBA 40
holder

Non MBA 20
holder

Stock trader

NO

90

80



Stock trader

YES NO
MBA 40 90
holder
Non MBA 20 80 100
holder
170 230




f

~ (row _total)” (column__ total)

© Grand total
Stock trader
YES NO
MBA 130
holder
Non MBA 100
holder
60 170 230




Stock trader

YES NO
MBA 40 90 130
holder (34) (96)
Non MBA 20 80 100
holder (26) (74)
60 170 230



Stock trader

YES NO
MBA 40 90 130
holder (34) (96)
Non MBA 20 80 100
holder (26) 74
60 T\ 2 230
X 2 — (1F o feo)

f

e



Stock trader
YES NO

)

older

Non MBA
holder

_ (40- 344990 96) (20
34 06 26 74




Stock trader

YES NO
MBA 40 90 130
holder (34) (96)
Non MBA 20 80 100
holder (26) (74)
60 170 230

X2 :1.06+O.375+1.38+O.49:’



df=(R-1)(C-1)=(2-1)(2-1)=1

Calculated x2 < table x2 There is no statistical difference






The relation
Between Oll price
and Saudi stock

market







= 6875




Oil Price Stock Index

X-X°

3

35
38
41
48
40
47
52
58
65
76
/1

5600
6000
6700
6300
6900
7200
6800
/300
7900
8200
8600

20.08333333
-15.08333333
-12.08333333
-9.083333333
-2.083333333
-10.08333333
-3.083333333

1.916666667

7.916666667

14.91666667

25.91666667

20.91666667

_



Oil Price Stock Index X-X°

(G-X")2

30
35
38
41
438
40
47
52
58
65
76
/1

4500
5600
6000
6700
6800
6900
7200
6800
7300
7900
8200
8600

-12.083333
-9.0833333
-2.0833333
-10.083333
-3.0833333
1.91666667
7.91666667
14.9166667
25.9166667
20.9166667

146.006944
82.5069444
4.34027778
101.6/3611
9.50694444
3.67/361111
62.67/36111
222.506944
67/1.67/3611

2373

437.506944 I



Oil Price Stock Index X-X* (X-XN2  YI-YA (Yi-YN)2

35 5600 -15. -

38 6000 -12.083 146.007"  -875 765625
41 6700 -9.0833 82.5069"  -175 30625
48 6800 -2.0833 4.34028" 75 5625
40 6900 -10.083 101.674" 25 625
47 7200 -3.0833 9.50694" 325 105625
52 6800 1.9167 3.67361" 75 5625
58 7300 7.9167 62.6736" 425 180625
65 7900 14.917 222.- 1050625
76 8200 25.917 671. 1755625

/1 8600 20.917 437.507" 1725 2975625

g




& -

Qil Price Stock Index Xi-}*  (X-X9)2  Xi-YA  (Yi-YN2  (OG-XO)(Yi-YA)

30 4500 -20.08 375 5640625 47697.91667
35 5600 -15.083 227.507" -1275 1625625 19231.25
38 6000 -12.083 146.007" -875 765625 10572.91667
41 6700 -9.0833 82.5069" -175 30625 1589.583333
48 6800 -2.0833 4.34028" -5 5625 156.25
40 6900 -10.083 101.674" 25 625 -252.083333
47 7200 -3.0833 9.50694" 325 105625 -1002.08333
52 6800 1.9167 3.67361" -75 5625 -143.75
58 7300 7.9167 62.6736° 425 180625 3364.583333
65 7900 14.917 2225077 1025 1050625 15289.58333
76 8200 25.917 671.674" 1325 1755625 34339.58333
71 8600 20.917 437.507" 1725 2975625 36081.25













— )
+ Perfect correlation

No correlation e

Perfect negative correlation



/ Close to 1
=0.91
T The sign is positive

The two variables are strongly positively correlated

There is strong positive correlation between oil price
and Saudi stock market









/0




r=0.91

What is the value or % of effect of one variable over the other?






r’=0.83

83% of Increase In
Saudi stock market is explained
by increase in oll price






Dependent variable is predicted
by independent variable




Oil Price Stock
30

35 5600
38 6000
)( 41 6700 \/
48 6800
40 6900
47 7200
52 6800
58 /7300
65 7900
76 8200

71 8600




Oil Price  Stock Inde X'2 Y2 XY

30 < X2 > 900 20250000 135000

5600 1225 31360000 196000
38 6000 < % >36000OOO 228000
41 6700 1681 44890000 274700
48 ALNN )’()SYﬂA AR?% 326400
4 00 1600 47610000 276000
zf \%s}o 2209 51840000 338400
52 6800 2704 46240000 353600
58 7300 3364 53290000 423400

7900 4225 62410000 513500

JU L JL ] I

601 82500 32473 581330000 4298800



_NC XY)-( XY

n( X)-( X)



~ 12(4298800) (601)(8250

b
12(32473) 601

=70.3



a=Ya- Xa
a=6,8/5—-70.3*50

a =6,875 - 3515

a = 3360






Y=a+bX

Y =3360+ /70 X
Y =3360 + 70 * 84

Y = 9240


















n:nA+nB+nC

nN=6+6+6=18

:>)?=59







P
SST= p(x-7¥

1 =1
SST=n( X- X+ (% X 4 X X

SST =318



SSE=. (>ij'_)i)2+_ ()QJ.- _>§)2+ ...... +. (%g- g<)2

(50-60)2 + (40-60)2 + (70-60)2 + (65-60)2 + (55-60)2 + (80-60)2 +

(30-63)2 + (80-63)2 + (90-63)2 + (60-63)2 + (50-63)2 + (70-63)2 +

(90-53)2 + (70-53)2 + (40-53)2 + (50-53)2 + (30-53)2 + (40-53)2 =

5920



SSTO =S5ST + SSE

SSTO= 318+5920= 6238



MST >0



MST = 318 =159
3-1




SSE
MSE=——

n-p



5020 5920

MSE = = =348
18- 3 17




" MSE



MST 159

E = —
MSE 348

=0.46




=2

= 3-1

df, =p—-1

4 %

GT=¢€8T=d-u=9p



18-3 =15




=2

= 3-1

df, =p—-1

GT=¢8T=d-u=°









