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The Statistical Test of a Hypothesis:

It is a set of statistical tests that researchers use to make a decision About whether a
Null hypothesis is acceptable or not, this is done using a test function Appropriate
stats. There is a wide range of statistical tests The choice of hypothesis test depends on
Data structure, data distribution, and variable, e.g. (a new treatment might be
successful, or a relationship) between the number of sunspots and the amount of
precipitation.

There are two types of hypotheses used in hypothesis testing:

1- The null hypothesis (also called the null hypothesis):

is the hypothesis To be tested is denoted by the symbol ( HO) including the objective
of the test, And accepting it means not rejecting the results of the sample, it is in the
form of an equation or an equation:

* The arithmetic mean of the sample = the arithmetic mean of the population that
IS, there is no difference between the mean and the sample.

For example / if the null hypothesis to be tested is the average income of the
individual in One of the regions is $200 per month. The imposition is written in
symbols as follows:

HO: p=200

2- Alternative Hypothesis : It is the hypothesis that is accepted in the case of reject
the null hypothesis .

(Ho) It is symbolized by the symbol (H1) Take the shape is not equal :

alternative hypothesis (Ha) (The arithmetic mean of the sample is # the arithmetic
mean of the population)

H1: p> 200 Right side test
H1: p <200 left side test

H1: p #200 Not equal to the test of both sides.
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*There is more than one type of test such as (T-tests, Z-tests, and ANOVA tests)
These tests assume that the data have a normal distribution and are called tests
parametric.

Z-test :

A statistical test used to compare two populations (the sample and the population).
When the mean is The arithmetic is known and the standard deviation coefficient is
also known.

_ x-w
Z= (6/Vn)

Where: X = The arithmetic mean of the sample.
u =the arithmetic mean of the population.
o = standard deviation .

Note: When the number of samples is more than 30, we use a test z .

For _example: A school principal finds that the students’ I1Q level is higher than the
students of the rest of the school's 40 students (as a sample) arithmetic mean of 112
students proved that their 1Q is higher than the rest Schools arithmetic mean of the
population is 100 and standard deviation is 15 and error rate =0.05.

Solue:

1- we extract values of z Calculated from the equation below:

D)
(6/Vn)

_ (112 -100)
"~ (15/V/40)

The value of Zcalculated
2-Calculate the value of Z in the statistical table:

*error rate=0.05, we find the accuracy rate =0.95

* We divide the percentage of accuracy or the value of accuracy by 2

(0.95/2= 0.4750 ).
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* find the value of z Tabular by finding the location of the value (0.475).

*We add the value from the table ( row + column) appears, which equals 1.96, which
represents the tabular value of Z as shown in the statistical table

*We compare the calculated z value with the tabular z, If the calculated value is
greater, we reject the null hypothesis and choose the alternative hypothesis. If the
values are equal, we accept the null hypothesis (the null hypothesis).

I o000 o001] 002] 003] 004] o005 o006 007 0.08] o0.09

0.0 | 0.0000 0.0040 0.0080 0.0120 0.0160 0.0190 0.0239 0.0279 0.0319 0.0359
0.1| 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.2 | 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
0.3| 01179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
04| 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.5| 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 02157 0.2190 0.2224
0.6 | 0.2257 0.2291 02324 0.2357 0.2389 02422 0.2454 0.2486 0.2517 0.2549
0.7 02580 0.2611 0.2642 02673 0.2704 0.2734 02764 02794 0.2823 0.2852
0.8| 0.2881 0.2910 0.2939 0.2969 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
0.9 | 03159 0.3186 0.3212 03238 0.3264 0.3289 03315 03340 0.3365 0.3389
1.0 | 03413 0.3438 0.3461 0.3485 0.3508 0.3513 0.3554 0.3577 0.3529 0.3621
1.1 | 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
1.2 | 03849 03869 0.3888 0.3907 0.3925 0.3944 0.3962 03980 0.3997 0.4015
1.3 | 0.4032 04049 0.4066 04082 04099 04115 04131 04147 0.4162 04177
14| 04192 04207 0.4222 04236 04251 04265 0.4279 04292 04306 0.4319
1.5| 0.4332 04345 04357 04370 04382 04394 04406 04418 0.4429 0.4441
1.6 | 0.4452 04463 0.4474 0.4484 04495 04505 04515 04525 0.4535 0.4545
1.7 | 0.4554 04564 0.4573 04582 04591 04599 04608 04616 0.4625 04633
1.8 | 0.4641 04649 0.4656 04664 04671 0.4678 0.4686 04693 04699 0.4706
1.9 | 04713 04719 0.4726 04732 04738 0.4744 0.4756 0.4761 0.4767
20| 04772 04778 04783 0.4788 04793 0.4798 04803 04808 04812 04817
21| 04821 04826 04830 0.4834 04838 04842 04846 04850 0.4854 0.4857
2.2| 0.4861 0.4864 04868 04871 0.4875 04878 04881 04884 0.4887 0.4890
2.3 | 04893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
24| 04918 0.4920 04922 04925 0.4927 04929 04931 04932 0.4934 0.4936
25| 04938 0.4940 0.4941 04943 0.4945 04946 04948 04949 0.4951 0.4952
2.6 | 04953 0.4955 0.4956 0.4957 0.4959 0.4960 04961 04962 0.4963 0.4964
2.7| 04965 0.4966 0.4967 04968 0.4969 0.4970 04971 04972 0.4973 0.4974
28| 04974 04975 04976 0.4977 0.4977 0.4978 0.4979 04979 0.4980 0.4981
2.9 | 04981 0.4982 04982 04983 0.4984 04984 04985 04985 0.4986 0.4986
3.0 | 0.4987 04987 04987 0.4988 04988 0.4989 0.4989 04989 0.4990 0.4990
3.1 | 0.4990 0.4991 04991 04991 0.4992 04992 04992 04992 0.4993 0.4993
3.2| 0.4993 04993 04994 0.4994 0.4994 0.4994 0.4994 04995 0.4995 0.4995
3.3| 04995 04995 04995 0.4996 04996 04996 04996 04996 0.4996 0.4997
34| 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
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T-test:

It is a statistical test that enables us to compare the arithmetic mean of the sample and
the population.

x — Uo

s /\n

Where: X = The arithmetic mean of the sample.
uo =the arithmetic mean of the population.
s = standard deviation .

Note: When the number of samples is less than 30, we use a test t .

For _example: A sales company sells $100 transactions. They wanted to increase
sales, so share 25 people in development courses, which increased the percentage of
sales 130 $ What is the reason for the increase and standard deviation is 15 and error
rate =5% .

Solue:

1-we extract values of t Calculated from the equation below:

A — Mo

£T Ts/vm

=(130-100)-(15/SQRT(15)) = The value of t calculated
2-Calculate the value of t in the statistical table:

* From the table we determine the value vertical Which represents the error percentage
given, 5%(0.05).

* From the table we determine the value horizontal Which represents degree of
freedom which is equal to (n-1) If the number of samples In the example 25 The
degree of freedom is 24.
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* find the value of t Tabular by finding the location of the value (1.711).

*- We compare the value of each (t) tabular and (t) calculated If the calculation is
greater than Tabular, We reject the null hypothesis and accept the alternative

hypothesis.
one-tail 0.1 0.05 0.025 0.01 0.005 0.001 0.0005
two-tails 0.2 0.1 0.05 0.02 0.01 0.002 0.001
DF
1 3.078 6.314 12.706 31.821 63.656| 318.289( 636.573
2 1.886 2.92 4.303 6.965 9.925 22.328 31.6
3 1.638 2.353 3.182 4.541 5.841 10.214 12.924
4 1.533 2.132 2.776 3.747 4.604 7.173 8.61
5 1.476 2.015 2.571 3.365 4.032 5.894 6.869
6 1.44 1.943 2.447 3.143 3.707 5.208 5.959
7 1.415 1.895 2.365 2.993 3.499 4.785 5.403
3 1.397 1.86 2.306 2.896 3.355 4.501 5.041
9 1.383 1.833 2.262 2.821 3.25 4,297 4,781
10 1.372 1.812 2.228 2.764 3.169 4.144 4.587
11 1.363 1.796 2.201 2.7138 3.106 4.025 4.437
12 1.356 1.782 2.179 2.681 3.055 3.93 4.318
13 1.35 1.771 2.16 2.65 3.012 3.852 4,221
14 1.345 1.761 2.145 2.624 2.977 3.787 4.14
15 1.341 1.753 2.131 2.602 2.947 3.733 4.073
16 1.337 1.746 2.12 2.583 2.921 3.686 4.015
17 1.333 1.74 2.11 2.567 2.898 3.646 3.965
18 1.33 1.734 2.101 2.552 2.878 3.61 3.922
19 1.328 1.729 2.093 2.539 2.861 3.579 3.883
20 1.325 1.725 2.086 2.528 2.845 3.552 3.85
21 1.323 1.721 2.08 2.518 2.831 3.527 3.819
22 1.321 1.717 2.074 2.508 2.819 3.505 3.792
23 1.319 1.714 2.069 2.5 2.807 3.485 3.768
% 24 1.318 1.711 2.064 2.492 2.797 3.467 3.745
25 1.316 1.708 2.06 2.485 2.787 3.45 3.725
26 1.315 1.706 2.056 2.479 2.779 3.435 3.707
27 1.314 1.703 2.052 2.473 2.771 3.421 3.689
28 1.313 1.701 2.048 2.467 2.763 3.408 3.674
29 1.311 1.699 2.045 2.462 2.756 3.396 3.66
30 1.31 1.697 2.042 2.457 2.75 3.385 3.646
60 1.296 1.671 2 2.39 2.66 3.232 3.46
120 1.289 1.658 1.98 2.358 2.617 3.16 3.373
1000 1.282 1.646 1.962 2.33 2.581 3.098 3.3
Inf 1.282 1.645 1.96 2.326 2.576 3.091 3.291
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H.W\\

Q1\ If the average increase in the wages of workers in one of the institutions in 2015
was 36 thousand dinars, and in 2017, a sample was taken from 64 individuals working
In this institution, it was found that the arithmetic mean of the increase in their wages
Is 40 thousand dinars and the standard deviation 8 thousand .. Does this indicate that
The average increase in wages for employees of the establishment in 2017 differed
from the average increase in wages in 2015, at a significant level of 0.05.

Q2\The director of a statistical studies company believes that the average monthly
expenditure on food in the homes of an area is equal to 290 thousand dinars. If a
random sample of 10 houses is taken, it turns out that its arithmetic mean is 296
thousand and its standard deviation is 5 thousand dinars. Is it possible to rely on this
sample to confirm what he assumed .. Use the 95% accuracy level.



