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Concepts of statistics

- Pearson’s correlation coefficient:

n2xy - Xx x2Xy
J nZx2-(Zx)?2 ¥ nXy2-(Xy)

r =

- Spearman’s rank correlation Coefficient:

62 D2

=] - Vil
' n(n2 -1)

Regression line equation:
N

y =a+bx

where b is the regression coefficient of y on x.

_ nXxy- XxxXy o 2Zy-bXx

n 2x2—( Xx)2 n

- The regression line equation of y on x is used for predicting the value of y

if the value of x is Known also in identifying the error which can be identified by the relation

Error = | table value — the value satisfying the equation |

probability:
- If A and B two events, then:
P(AUB)=B(A)+P(B)-P(ANB)
P(A-B)=P(A)-P(ANB)
P(B')=1-P(B)

- If A and B are two mutually exclusive events, then:
ANB = ¢, PANB)=0

- Conditional probability:
If S the sample space of a random experiment, A and B are two events of this space, then the

probability of occurring the event A in condition of occurring the event B

P(A N B)
P(B)

P(AIB) = where P (B) > 0
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- The two independent events:
It is said that the two events A and B are independent events if and only if

P(A N B) = P(A) x P(B)

Random variables:

- The probability distribution of a discrete random variable

Xy Xl X2 X3 ...... Xn
f(x,) f(x,) f(x,) f(x3) | e f(x,)
1-f(x,) =0 foreachr =1, 2, 3, ... , n

2-f(xq) + f(x,) +H(x3) + ...... +f(xy) =1

n
- Expectation (Mean) (L) = z | X X f(x,)
r=

n
- Variance : 02 =r=21 x2, x f(x,) — 12

- Standard deviation: O = Positive Square root of the variance

- Coefficient of variation = —Z_ x 100 %

U

- Probability density function of the continuous random variable:

1- £ (X) = 0 for each x belongs to the domain of the function.

2- The area of the region located under the curve of the function f and above the x axis equals 1.

Normal distribution:

1- The area of the region under the normal

curve and above the x axis equals 1. 7]

2- From symmetry, we find that the straight line x = & divides the area under the curve and
above the x - axis into two regions, the area of each region = 0.5

- To convert a normal distribution into the standard normal distribution we use the relation:

z-Xx#~
o

and we can find the area from the standard normal distribution table Page 29.
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If X is a continuous random variable,
its density function is

K y 0 < x< 4,
f(x) =
zero , otherwise
then the valueof K= ..................

1 1
@ 33 ® 15

M3 Nate Bl 13ae ~m O 130
:uadld\.ab-ﬁ\ié\if
£202 ae (o
=() >
LAldle e o ae

S =i

5O *0
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é If A and B are two events of the sample

space S of a random experiment and
P(A)=%+.P(ANB)==%,
thenP(B|A)=............

O 15l elsb e e o POIST 13
05 ¢ Al sde &y 2

— t9 2%
=N eE=()J
Cerneris =P o)Job
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If the mean U of a random variable is equal
to 25, its coefficient of variation equals 56%,
then its variance equals ..........

P PO TR0y 7 A PRy (R Y]
MY Jslae OS¢ Yo 5'53\—“‘:’\"’
........... 63%@@0?201 63\“{

@) ve (D
w1 () w®
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If Z is a standard normal random variable, | { lasCads Blgie 150~ 08 13
then: P(12<Z<314)=.....c...... | ... (P> e > Y) Sk

@) 0.4992 () 0.3849 @ e ()
(© 0.1143 @ 0.8841 WO RERINIS)
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If the regression line equation . 2 oY s sl cslST 13
¥ =0.2 x + 3, the value table of y 02 a3 LS Y e, Y =2
when x =5 1s 4, £ 20 =l ade dJgusl
then the error in the value of y = ............ | = - o e b Uasl e ol
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In an experiment of tossing a regular die Bl g0 0t 53 o elB) 4y 25 (B
once, then the probability of appearing an odd | oL Wle ¢ g5,3 sas | 5l Jlez| Gl
number, knowing that the number appear on | ¢ s J31 & shal a1 S allall sl

the upper face is smaller than 4 equals .......... | S5l

1 1

S
4 2 v
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If X 1s a discrete random variable whose Wlaize Blyfie 15odte ~m OWS 13
range = {—1, 0, k} and its probability an g D { &) = ol
distribution function is given by the JE () 5 B s Y|

relation: f(x) = =X J7r 2 , then the value of k
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o If Z is a standard normal random variable, | (0 jlas Cacds Bl gie | Guize ~o2 0813
thenP(Z2=2097 )= ceveeeee. | _ (VS ~2) )i

@) 0.344 ® 0.166 SO ® ree (D)
(© 0.844 @ 0.422 L () e
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When calculating the Spearman’s rank Ol peed 3N L5 Jolme Ol e
correlation coefficient (r) between the two ¢ o it (o)
variables x and . 1 m v 2T X,

If ¥D*=35,n=6,

.......... =‘/‘C)S§

@ -0.5 (®) zero J.w@ ~,o—®
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If A and B are two events of a sample space | G ae o\ e e o P oS I3)

S of a random experiment and P(B) = 0.4, Sy (A gie & o
P(A_B):O.S, ©,0= (uiP)J"7i=<u)J
then PAA/B )= e | = (ol p)doss
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If X 1s a discrete random variable whose
probability distribution is as follows:

X

1

2

4

Gde e B3 gdie 13main ~m LS 13

fx,)

0.2

a

0.4

0.1

Then the value of a =
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é If Z is a standard normal random variable, G G B3l g 150 ~o2 OIS 13

thCl’lIP(—ZSZS2)= ....................... =(VZ‘\J"ZV—)dI()¥9
@ 2P(0<Z<2) (rz~r23r O
® P(0<Z<2) (SRR ®)

© P(Z2=2) (r>~2) O
@ P(Z2=22) x<~))
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In a statistical study to calculate the correlation | Ls,¥i folas sloo¥ L8bas dul s

coefficient between the two variables x and y, O Bl 12 ¢ o o eiie

if Yx=6,Yy=3,Yx°=14, e ="w R ¥ =X 1= X
Y y?=5,YXy=8andn =3, r=ch=pemXeo="02k
then the Pearson’s linear correlation Ot 05— (a3 LY Jalae O
coefficient between x and y equals ............ 7777 Sl 2 < o

® -1 () zero e (D WO
2 @1 YOREEYC
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A bag contains 12 yellow balls and 8 red SUS Al o 5,5V Jo (6 gm0 oS
balls, if two balls have been consecutively e By 0.5 a8 sl

drawn randomly without replacing,

then the probability that the first ball is 5000555 01 Sl B8 I 05
yellow and the second is red equals ... ... | .. Sl ey 45BN 5 6l 200 SV
33 24 ye fid
95 95 q0 40

14 1
©u @ & ORI
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If X 1s a discrete random varible, its O akaize Bl e 1 Suite ~w OIS 130
expectation iU = 2, % x2f(x)=6.25,then | 1,ve= (o) > X er=pd ol
its standard deviation o of the random Slsdall yadl 0 g ladl Gl o
variable X = «voeeeeeeee | =

@ 15 M 2.25 A ® Q)
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@ If X is a normal random variable whose o gio Gals Bl g 1Gie i 07 13)
mean U , standard deviation o, 0B g Gl 2150l U
thenP (u—oc < X< u+20)=..cc..co. | (O Y+U>r>0-HU)J

@) 0.8624 ® 0.8185 e @ e (D)
© 0.4331 @ 0.3422 v D) e
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From the data in the following table:

: Y sandl Sl e

x | Excellent pass Good weak Very good
o S J e L i RESRWS

y weak Very good Good Excellent pass

o . N e e J ke

The Spearman’s ranks correlation

coefficient between x , y equals ..........

() zero

@) -1

@1

02 ¢ o O Ol I B3 Jalas
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If A, B are two independent events 2Lab e s pdde oo P O 13)
of a sample space S of a random CAS)ghe & pmad O e

experiment, and P (A) =03 ,P(B)=0.8, |. A= (<) J.-r=(")J 05,
thenP(A-B)=.cccccceeee. | = (o-p)Jdok

@ 0.04 ® 0.05 I ® e (D
© 0.06 @ 0.07 Lv(® 10
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@ If X is a discrete random variable whose

probability distribution as follows,

e dte Bl sdie 13~ OLS 13|
i SN 52l b se SNl an 5 53

X K 2 3 5
] 1 2 3
foe) |3 10 5 10

and the mean u equals 3.1,

then the value of k =

@) -1

0 g ¥ g A
T e e
730 sl (M) sl S5 5

.............. PR

@)
10

O
&
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@ If X 1is a normal random variable

whose mean U =4 and its standard

deviationo =5, then: P (X = 14)=.........
(@) 0.0228 (b 0.4772
(©) 0.9544 @ 0.9772

gt Lands U1 giie | Juite ~m OIS 130
¢ 0=G§)W\A§b}dbci =ILL

.......... (Ve S ) Jul

Ly (9 NINO,
IO -, 2088 ()
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The strongest correlation coefficient of the
following is ........ .

@) 0.79 ®) 0.6
@ Zero @ 0.85

s e 6539 LU | slas
2 G

~,1@ ~,va®
X0 IS
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é If A and B are two events of a sample space | _ 1. o\ TSR KC SR (|

S of a random experiment, Where A C B ¢ Aslste & 2l
and P(B)=0.5, wo=(L)Jdee D E
.......... = (L., U )Jup
then P(AUB)=................
| 1 \ \
4 9 T@ T@

© 5 @ JO) S,
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If X is a continuous random variable,

its density function is:

A5 ¢ Mate B gie 1 e 7 130

:dedJka\’\iéL’g
x—1 b
——, 1 =x<5 o)
f(x):{ i ezvzy o e
zero , otherwise L le s ¢ e
thenp(3<SX<5) =i | =(0= o 27)J0k
1 3 ¥ \
= ®-% T 0
5 3
© 5 Ok +® xS,
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@ If r is the correlation coefficient between

the two variable x , y and the relation
between them represents a direct

correlation, then r € .........

@[-1,1] ®10,1]

o BLSY fslas o8~ O 13
g M 085 o ¢ (v s il
............. ) mchG)}LLLJ)\M
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If all the points in a scatter diagram lie on a
straight line whose slope is positive,
then the correlation between the two

variables equals .........

@—1 @zero

DY IS B e 238713
oo O g s s Lo Jo oB5
................ k_gjhuwj.:a&d\w‘bUJY\

A @ O
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Table of areas under the standard normal distribution curve

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 | 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 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 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.4 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 0.2157 0.2160 0.2224

0.6 0.2259 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3815 0.3830

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

207/ 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974

2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

289) 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990

3.1 0.4990 0.4991 0.4991 0.4991 0.4992 0.4992 0.4992 0.4992 0.4993 0.4993

3.2 0.4993 0.4993 0.4994 0.4994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995

3.3 0.4995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997

3.4 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998

3.5 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998
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