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Hypothesis

Null hypothesis Alternative hypothesis

Univariate statistics used to test hypothesis
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Effect of independent variable
over dependent variable

e.g., effect of training on sales achievement

Training will NOT be associated with higher sales achievements
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Effect of independent variable
over dependent variable

e.g., effect of training on sales achievement

Training will be associated with higher sales achievements
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Hypothesis

Expected mean if hypothesis is true

Actual sample collection &
calculating mean

Difference exists Is it real difference
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• Critical probability in choosing 
between the null hypothesis and 
alternative hypothesis.

• Chance of being wrong in rejecting 
null hypothesis.

• 0.05 level means 5% chance of being 
wrong or 95% confident about the 
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H0 is true H0 is false

Accept H0

Reject H0 Type I

Type II
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H0 is true H0 is false

Accept H0

Reject H0 Type I
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H0 is true H0 is false

Accept H0

Reject H0 Type I

Type II

Decision of spending money

No decision
No spending
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H0 is true H0 is false

Accept H0

Reject H0 Type I

Type II

Sending innocent person to jail

Set free guilty
person
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H0 is true H0 is false

Accept H0

Reject H0 Type I

Type II

Using the drug

Not using
The drug
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H0 is true H0 is false

Accept H0

Reject H0 Type I

Type II

5% (� error)

20% (� error)
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• Type of question to be answered

• Number of variables

• Scale of measurement
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Is population � known?

Is sample size > 30?

Z-distribution

Yes

No

t-distribution

Yes

No
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• Student t test

• Gossett working in Guiness brewery

• To avoid competitors
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• 1000 sales executive

• Sample of 20

• Some of them received training

• Sales achievement



Sales rep Sales achievement
Mohammed 2000
Ali 800
Khalid 3000
Hassan 2500
Qassim 1200
Jamal 4000
Mousa 3500
Nader 1600
Salman 5000
Omar 5500
Jaber 1100
Fadel 1700
Waleed 2200
Yousri 2600
Hisham 4800
Essa 2100
Ziad 3800
Shokri 5600
Adnan 9500
Ahmed 2900

Total number of readings = 20

Total sales achieved = 65,400

Average of sales = 3,270



Sales rep Sales achievement Sales-Average
Mohammed 2000 -1270
Ali 800 -2470
Khalid 3000 -270
Hassan 2500 -770
Qassim 1200 -2070
Jamal 4000 730
Mousa 3500 230
Nader 1600 -1670
Salman 5000 1730
Omar 5500 2230
Jaber 1100 -2170
Fadel 1700 -1570
Waleed 2200 -1070
Yousri 2600 -670
Hisham 4800 1530
Essa 2100 -1170
Ziad 3800 530
Shokri 5600 2330
Adnan 9500 6230
Ahmed 2900 -370

-3,270 =



Sales rep Sales achievementSales-Average Diff square
Mohammed 2000 -1270 1612900
Ali 800 -2470 6100900
Khalid 3000 -270 72900
Hassan 2500 -770 592900
Qassim 1200 -2070 4284900
Jamal 4000 730 532900
Mousa 3500 230 52900
Nader 1600 -1670 2788900
Salman 5000 1730 2992900
Omar 5500 2230 4972900
Jaber 1100 -2170 4708900
Fadel 1700 -1570 2464900
Waleed 2200 -1070 1144900
Yousri 2600 -670 448900
Hisham 4800 1530 2340900
Essa 2100 -1170 1368900
Ziad 3800 530 280900
Shokri 5600 2330 5428900
Adnan 9500 6230 38812900
Ahmed 2900 -370 136900

81,142,000

Dividing by
Number of

Readings -1

V = 4,270,631

SD = 2066

^2 
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Coefficient of variation = _______SD

Average
× 100

Coefficient of variation = _______2066

3270
× 100 = 63%
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• Relative variability

• Related variability
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n

2s 20
4270631

213531

=462

=variance
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• Chance of variation

• Several samples, will have several 
averages

• Measures the normal differences
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• Independent t test • Paired t test
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• Independent t test • Paired t test
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When we draw two samples
from one subject

When we draw two samples
from two different subjects
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df
=

 n
-1

 =
 2

0-
1=

19

Calculated t > table t Yes we have 
statistical significance

t = 7



df
=

 n
-1

 =
 2

0-
1=

19

Calculated t > table t Yes we have 
statistical significance

t = 7

Null hypothesis is rejected



df
=

 n
-1

 =
 2

0-
1=

19

Calculated t > table t Yes we have 
statistical significance

t = 7t < 2.093

Accepting the null hypothesis
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Statistical
significance

Low business
value

No statistical
significance

High business
value
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Sales rep Sales achievementDiff sequireTraining Received
Mohammed 2000 Y
Ali 800 Y
Khalid 3000 Y
Hassan 2500 Y
Qassim 1200 Y
Jamal 4000 Y
Mousa 3500 Y
Nader 1600 Y
Salman 5000 Y
Omar 5500 Y
Jaber 1100 N
Fadel 1700 N
Waleed 2200 N
Yousri 2600 N
Hisham 4800 N
Essa 2100 N
Ziad 3800 N
Shokri 5600 N
Adnan 9500 N
Ahmed 2900 N



Sales rep Sales achievementTraining Received
Mohammed 2000 Y
Ali 800 Y
Khalid 3000 Y
Hassan 2500 Y
Qassim 1200 Y
Jamal 4000 Y
Mousa 3500 Y
Nader 1600 Y
Salman 5000 Y
Omar 5500 Y
Jaber 1100 N
Fadel 1700 N
Waleed 2200 N
Yousri 2600 N
Hisham 4800 N
Essa 2100 N
Ziad 3800 N
Shokri 5600 N
Adnan 9500 N
Ahmed 2900 N

Total sales = 29,100

Total sales = 36,300

Average = 2,910

Average = 3,630

n = 10

n = 10



Sales rep Sales achievementSales-Average Diff sequire Training Received
Mohammed 2000 -910 828100 Y
Ali 800 -2110 4452100 Y
Khalid 3000 90 8100 Y
Hassan 2500 -410 168100 Y
Qassim 1200 -1710 2924100 Y
Jamal 4000 1090 1188100 Y
Mousa 3500 590 348100 Y
Nader 1600 -1310 1716100 Y
Salman 5000 2090 4368100 Y
Omar 5500 2590 6708100 Y
Jaber 1100 -2530 6400900 N
Fadel 1700 -1930 3724900 N
Waleed 2200 -1430 2044900 N
Yousri 2600 -1030 1060900 N
Hisham 4800 1170 1368900 N
Essa 2100 -1530 2340900 N
Ziad 3800 170 28900 N
Shokri 5600 1970 3880900 N
Adnan 9500 5870 34456900 N
Ahmed 2900 -730 532900 N

Variance = 2,523,222

Total square difference
22,709,000

Total square difference
55,841,000

Variance = 6,204,555

� = 1,588

� = 2,490

- 2910

- 3630
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t = 0.77



df
=
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n-

1)
+

(n
-1

) 
=

 2
0-

2=
18

Calculated t < table t Yes we have 
statistical NOT significance

t = 0.77



df
=

 (
n-

1)
+

(n
-1

) 
=

 2
0-

2=
18

Calculated t < table t Yes we have 
statistical NOT significance

t = 0.77

Null hypothesis is accepted
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Probability of taking wrong decision

Confidence in taking the decision
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The lower value
The better

Does not mean
Higher effect
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To assess the effect magnitude

CI = X ± SEM



df
=

 n
-1

 =
 2

0-
1=

19

Calculated t > table t Yes we have 
statistical significance

t = 7

Null hypothesis is rejected

Value is unknown

___

CI X SEM= ±
3270 462CI = ±

CI = (2908 - 3732)
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• As alternative test for 2 or more 
proportions

• Test of association

• As goodness of fit
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YES NO

MBA 
holder

Non MBA
holder

40

Stock trader

8020

90
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YES NO

MBA 
holder

Non MBA
holder

(34)
40

Stock trader

8020

90 130

100

23017060

(96)

(26) (74)
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YES NO

MBA 
holder

Non MBA
holder

(34)
40

Stock trader

8020

90 130

100

23017060

(96)

(26) (74)

2 2 2 2
2 (40 34) (90 96) (20 26) (80 74)

34 96 26 74
x

- - - -
= + + +



YES NO

MBA 
holder

Non MBA
holder

(34)
40

Stock trader

8020

90 130

100

23017060

(96)

(26) (74)

X2 =1.06+0.375+1.38+0.49=3.3
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=
1

Table x2 value

Calculated x2 < table x2 There is no statistical difference

Null hypothesis is accepted

X2=3.3
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Oil Price Stock Index
30 4500
35 5600
38 6000
41 6700
48 6800
40 6900
47 7200
52 6800
58 7300
65 7900
76 8200
71 8600

The relation 
Between Oil price
and Saudi stock 

market



Oil Price Stock Index
30 4500
35 5600
38 6000
41 6700
48 6800
40 6900
47 7200
52 6800
58 7300
65 7900
76 8200
71 8600

In
de

pe
nd

en
t v

ar
ia

bl
e D

ependent variable
X Y



Oil Price Stock Index
30 4500
35 5600
38 6000
41 6700
48 6800
40 6900
47 7200
52 6800
58 7300
65 7900
76 8200
71 8600

X Y
__

50X =
_ _

6 8 7 5Y =



Oil Price Stock Index Xi-X̂
30 4500 -20.08333333
35 5600 -15.08333333
38 6000 -12.08333333
41 6700 -9.083333333
48 6800 -2.083333333
40 6900 -10.08333333
47 7200 -3.083333333
52 6800 1.916666667
58 7300 7.916666667
65 7900 14.91666667
76 8200 25.91666667
71 8600 20.91666667

Xi – 50.083



Oil Price Stock Index Xi-X̂ (Xi-X̂ )2
30 4500 -20.083333 403.340278
35 5600 -15.083333 227.506944
38 6000 -12.083333 146.006944
41 6700 -9.0833333 82.5069444
48 6800 -2.0833333 4.34027778
40 6900 -10.083333 101.673611
47 7200 -3.0833333 9.50694444
52 6800 1.91666667 3.67361111
58 7300 7.91666667 62.6736111
65 7900 14.9166667 222.506944
76 8200 25.9166667 671.673611
71 8600 20.9166667 437.506944

2373



Oil Price Stock Index Xi-X̂ (Xi-X̂ )2 Yi-Y^ (Yi-Y )̂2
30 4500 -20.083 403.34 -2375 5640625
35 5600 -15.083 227.507 -1275 1625625
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 14.917 222.507 1025 1050625
76 8200 25.917 671.674 1325 1755625
71 8600 20.917 437.507 1725 2975625

Yi – 6875 >>>>>> square

14,142,500



Oil Price Stock Index Xi-X̂ (Xi-X̂ )2 Yi-Y^ (Yi-Y )̂2 (Xi-X̂ )(Yi-Y )̂
30 4500 -20.083 403.34 -2375 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 -75 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 14.917 222.507 1025 1050625 15289.58333
76 8200 25.917 671.674 1325 1755625 34339.58333
71 8600 20.917 437.507 1725 2975625 36081.25

166,925
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X X Y Y
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X X Y Y

- -
=

- -

�
� �

166,925

2373 14,142,500
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r= 0.91
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-1 +10 P
erfect correlation

N
o correlation

Perfect negative correlation
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r= 0.91

The two variables are strongly positively correlated

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

Close to 1

The sign is positive
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Statistical correlation

Does not mean causation



!"	����



/	0�������	�������

Everything correlates with every thing

U
nd

er
st

an
di

ng
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re

la
tio

n Logical explanation
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r= 0.91

What is the value or % of effect of one variable over the other?
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r= 0.91

r2

r2= 0.83
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r2= 0.83

83% of increase in 
Saudi stock market is explained 

by increase in oil price
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Regression

Correlation

Dependent variable is predicted
by independent variable



Oil Price Stock Index
30 4500
35 5600
38 6000
41 6700
48 6800
40 6900
47 7200
52 6800
58 7300
65 7900
76 8200
71 8600

Independent variable Dependent variable

X Y



Oil Price Stock IndexX̂ 2 Y 2̂ X*Y
30 4500 900 20250000 135000
35 5600 1225 31360000 196000
38 6000 1444 36000000 228000
41 6700 1681 44890000 274700
48 6800 2304 46240000 326400
40 6900 1600 47610000 276000
47 7200 2209 51840000 338400
52 6800 2704 46240000 353600
58 7300 3364 53290000 423400
65 7900 4225 62410000 513500
76 8200 5776 67240000 623200
71 8600 5041 73960000 610600

601 82500 32473 581330000 4298800

X2

Y2

X * Y
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( ) ( )( )

( ) ( )

n XY X Y

n X X
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2

12(4298800) (601)(82500)
12(32473) 601

b
-

=
-

� =70.3



a =Ya - � Xa

a =6,875 – 70.3 * 50

a =6,875 - 3515

a = 3360
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Y = a + b X

Y = 3360 + 70 X

Y = 3360 + 70 * 84

Y =  9240
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A B C
50 30 90 
40 80 70 
70 90 40 
65 60 50 
55 50 30 
80 70 40 



A B C
50 30 90
40 80 70
70 90 40
65 60 50
55 50 30
80 70 40
60 63.33333 53.33333

14.49138 21.60247 22.50926

Mean

SD



A B C
50 30 90
40 80 70
70 90 40
65 60 50
55 50 30
80 70 40
60 63.33333 53.33333

14.49138 21.60247 22.50926
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i i
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SST n x x
=

= -�



n = n
A

+ n
B

+ n
C

n= 6 + 6 + 6 = 18

A B C
50 30 90
40 80 70
70 90 40
65 60 50
55 50 30
80 70 40
60 63.33333 53.33333

14.49138 21.60247 22.50926

59x =



A B C
50 30 90
40 80 70
70 90 40
65 60 50
55 50 30
80 70 40
60 63.33333 53.33333

14.49138 21.60247 22.50926

BX
AX CX



2

1

( )
p

i i
i

SST n x x
=

= -�

2 2 2( ) ( ) ( )A A B B C CSST n X X n X X n X X= - + - + -

SST = 318
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1 2
2 2 2

1 1 2 2
1 1 1

( ) ( ) ....... ( )
pnn n

j j pj p
j j j

SSE x x x x x x
= = =

= - + - + + -� � �

(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
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SSTO = SST + SSE

SSTO= 318+5920= 6238
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SST

MST
P

=
-



318
159

3 1
MST = =

-
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SSE
MSE

n p
=

-



5920 5920
348

18 3 17
MSE= = =

-
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MST
F

MSE
=



159
0.46

348
MST

F
MSE

= = =
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df1 = p – 1 = 3-1 = 2

df
2

=
 n

 -
p

=
 1

8-
3 

=
 1

5



df1
=

 p
–

1 =
 3-1 =

 2

df2 = n - p = 18-3 = 15



df1 = p – 1 = 3-1 = 2

df
2

=
 n

 -
p

=
 1

8-
3 

=
 1

5

Calculated F value
is 0.46

Calculated F < table F NO statistical
significance
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Variability between groups

Variability within groups
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