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1
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1
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X Log x
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2. flogx . Y flogx
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0-10 8
10-20 12
20-30 20
30-40 4
Marks | No of student | X | Logx Flogx
0-10 8 5 10.699 5.5920
10-20 12 15| 1.1761 14.1132
20-30 20 25 | 1.3979 27.9580
30-40 |4 35 | 1.5441 6.1763
2fi=44 53.8395
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S S S48 el saY (S ssl ¥ 5 i Jdasl s o o Jhe

Number of 01 2 3 4
goals
Frequency 9 8 15 9 3

Kap) o450 o 455 55 S5 oS oY Aati ke i 50aLka 23 5122 34y adla ¢ = 44 o3 4SS 48
B2 G (SR 52 X

S YAl 855 8 S (e eiiie 3 ol e shue (5o 5 U5t 5 3m cr3 ) 534 s
2I4AR 5 gha Sl S

a6k ) (e

@A) al o0 5 IS (Faie

il S 5ald ) (s 9 (grouped data ) s —aia 4y
> Y 4 A e 4y Jsa B 3V 2 ATke (S (BN) sald) g g 52k a4y

Me = L{W}m
1

2 Gl IS 3 (Fle) (AL

e o S0 8 (S AN

S B S OIS (A AR S Pl y fy
S Gk 3 e s fy
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2|—
7=
=0
5rﬂ||.|515|||6|£jr|.|t}|5||r|?r|m1
(61.4375)
—_—
« L=605 2 7 g 4
« N=21
e fo=2+7=9
. f1=8
« h=5 Me=L+(N/2_fojxh
fl
21
Me=60.5+<28 >><5=:60.5+0.9375
=61.4375

L__gi\y}\ngﬁcy‘)ﬁééljﬂoﬁ‘t;\gg})uoﬁo‘g\4...:1‘?1\}‘2}3&)3\5\& SOJ‘;JﬁHJA&ddl
55 1 o e 5355 ALY 5 e shae

Height 120- 130- 140- 150- 160- Total
ota
(incm) 130 140 150 160 170
Number
2 8 12 20 8 50
of boys

Jsax 1Y (o)l sl sSlana sle 5 I Lo gl ad o 50 58 (S) 5 yee g Sl dile o W 20 da

9980 3
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Class No. of boys Cumulative frequency
Intervals (i) (c)

120-130 2 2

130-140 8 2+8=10

140-150 12 10+12=22

150-160 20 22 +20=142

160-170 8 42 + 8 =50

Median class 150-160

fi =20, fo =22

, Me:L+(N/2f_f°thN=50, L=150, h=10

1

Me =150+ (%] x10=150+1.5=151.5

(Mode) 25« 2.9
S S B glo sl el 5 oo edakali dia a8 ) ) 3 394
11,11,12,12,13,13,13,13,14,15,15,16,16,13:48 55 43 Jta>

A0 51 (59 (Sola o oy S 8 0ald Hla (5 AS W2 B o SO 8 s 4SS (60 1335e 5

@A 25420, 25,2,7,16,19:d 59 43 JGed

2,2,2,1,7,1,6,6,6,19,19,19
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5933909 ol )l 1 g o (534S ) (g0 (s ) oy Ko B Gl galae) J g o ASA (gl 2 ga QB )

JJJ?GJ\ \.J‘\SJSQ:J&AJ. Lf)jj"'lj"jslﬁj\ 03 ga
11,11,12,12,12,13,13,13,14,14,14,14,5 5 3 pl& ) 12 J g9 43 :Ja 2

o gl g g i S8 L g (2 s bau g (Sl gl g ) gaad 09 s 390 S Alla g2 4y
SR G250 2 2 R o) 55 5 (eS8 5l s ) e S0 8 L 52 14 5113 (s )

53 0350 093 A8 ) () 59

Mod= {13, 14}
Mod=6 = 26 2 38, 56,7,1,6,8,5,6,6>: Ji«
€S 1o s sl ) (53 Jlia

A={5,5,5,5}

B= {10, 20, 30, 40}
C= {19, 20, 19, 25}
Mode (A) =5
& 43 5 55 < i Mode (B)

Mode (C) =19

S I dga gald ) gaiVa ;481 2
A= {21, 22, 29, 35, 21, 21}

B={2,5,1,1/2,1,1/2,2,0,5, 1/2} C={100, 95, 100, 95, 85, 90}
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.ngadﬁggaj‘z“\_ﬂmjjgyylﬁ)\q

Mode (A) =21

Mode (B) = %2

Mode (c) = {100, 95}

co> S 5 S e dan AS (o500 90 Cu G (o S Jad

C={80,85,90,95,95100,100}

95+100 195
2 2

=975

Mode(c) =

ngggjﬁwe&‘)\‘ts#\J\.S‘\.i.iJ%&)ﬁd@o)\g:dﬂ@w&)JLf}oJ}AcJJq.\y)..345

é\Jwy‘dmﬁMd}AJ}ﬂddjmm&}AJ‘y

Mode = L, + A,
A+ A,

wﬂﬁmgq}mAl GO (S 9a (o (60 2 o Y Cliia 4xad b S i LAy

Lo Adlad SAan (38

o Adliad (o 9) (g0 BA (oo s Y CBiiad 3 e A,

.Ls.luéa‘)cg;.l\ag_ﬂmddydc

S i g S ab 4 Jsas (4-10) 4S: b
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L, =1445 A, =12-9=A,=12-5=7c=9

Mod :144.5+i9
3+7

Mod =144.5+ % =1445+2.7=147.2

A HS 43R Jga g8 gl o jld ol Slaw dga g8 glA) 9 HIS AR 2 pu by 250348

A
Mod =1, -——2%—c¢
A +A,
Mod =153.5— _r .9=153.5—Z.9
3+7 9
63

Mod =153.5— 0 153.50.6.3

Mod =147.2
-2 duilBa 3 ga gl Adlia chuj\dé‘;iﬂaig

Al 55 gl 4 Gk o Gal Pade b a ) siladay Qs el 5 4S — ]

G5 ia S 43K Tyl Saualy

v

Mo < Me < Mean

ool aaYlae i)




(c) ketabton.com: The Digital Library

50

Qg n np sl i)l S sy (- Symmetric ) bl st g a8 jla g aS 2

A, (52 Babaie iy g Alaa g o LS &) g (00

v

x=Mo=Me

S (2 4 bl 58 5543 Gk G (Skewed <l el ) (s S Bl S iladan 5al8 )1y (5 e 4S - 3

LS5 i sS e g 4l a

:‘\5\_.14‘6_1.4‘)3.3%‘5\‘:_1\_1.46&‘5\&

‘_gdngL.Mb)md.IdﬁJ)Aj\‘L\\:m6@}\}4&)%\4&@my&):\;45—1

mean = median = mode

.Lﬁjﬁcqﬁh\Mﬁ}y}gd&‘ﬁdﬁtﬁjﬁﬁ&@l}igﬁé_z

Mode =maen — 3(mean-median)

= 3median- 2 mean

LMean- mode = 3(mean- median)
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Mode = 3median- 2mean

S adal j oy Sl Jagla A5 Hlaea (g )Slan 3 ga 43R gl glaa gtV - JUe

Class 13-17 18-22 23-27 28-32 33-37 38-42

Fi 1 1 2 3 2 1

Range(cawyg) Wid) » 2.9

A% pud A e pae gl o) A S o b gaig ) 0 63 hite sdla o ((SS) ) gn )0
AR s A i Jaaldi Al mie i (5 el (G sl s sl (S em Ay salae) o bl (o D le
(SS9 J 99 s 4k A saan 43 (> 52 O le

R = Xmax — Xmin
g 040 A3 Xy 3 0 pm3 0 05l X gy ¢(Sommas) LSS 3 R (S 4y o0 4

VS Qs 34 s @ J S5 Ll A Ay Sday o silads 3 5 e sl B s AS
(auj)gss\)g_qua)gs«s&(d.zuﬁ)‘éj\j@uc‘;u)sﬁ_uwc_;‘ul}\‘;;é;;(wj)g:s\)“ﬂ
e Jusa il 2 g ol (g 5 4]

Al g2 le 2.35,7,11,29,35 S gl g1 4y G g by A A
35—2=33
s S (2 alald (53 J g9 saY 4 2150 558 il SLE 10 2 1]k
30, 20, 23, 44, 60, 75, 90, 40, 50, 51
Xmax = 90 Range = Xmax — Xmin
Xmin = 20 Range =90 —-20=70

Xmax_Xmin R

= CR =

Xmax + Xmin Xmax + Xmin

C.R =
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2,4,8,10,16,20,6

Xmax + Xmin 20 + 2 22 1

D053 S ssl o o) Aie yiaa TG (SIS i S 3G g b (M) (S a8l sl Ciniiai 4y
Lo O be 438 gl &l ias

Aas Jpan lai S S 1385 43 L)y ale A0 558 142 510 59 43 Jliad
(60 Sadl 3,99 Lim 53 & sle 435 69.99 — 66.0 = 3.99

&Jﬁé\jbd@@%dé‘jw‘jﬁji\Mbﬁ‘\:\(dju..\;\) dijﬁw.l(t“_\w}) &\P“)ﬁd
2L (S SS ol 4 J gl sigiad can g pral ) abae) AS g5 Al 4 (S gald gl a4y g0 J

tanlaae Jlald o SUL galaia ye 4

3 m 5 sS hiCpaddl iy gladay S EA g4y alaed lald o S U galdie e 4y
(oS on) (S s Ay el 3 g3 g Anlae Lald

X; 43 64 78 96 100 | 150 | 230 | 240 | 261

fi 100 | 105 91 82 61 31 70 88 67

Range = Xyax — Xmin
R =261—-43 =218

Xmax — Xmin 261 —43 218

C.R= - -
Xax + Xmin 261 +43 304

=0.7171

aulae Lali o S UG galaia 4y

?@Jsmm%)@&m\édj\Almﬁ&ug@J}ya;d&
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Marks No of students
10-20 8
20-30 10
30-40 12
40 - 50 8
50 - 60 4

Xmax - Xmln _ 60 B 10 —_ 2 = 0_714‘

C.R= - -
X, on + Xmin  60+10 70

;‘5;\5’\@.4: (Lnn ) [N

pdailul o paam sty 1
.Lﬁ)j‘b‘)}‘}‘h‘u)}jdx j}.ﬁj&u&dﬁé\d 2

GS0s S A 2wy g pee el b gl dn o goalda 150 o (S gV g 4y s SEdass b
oS s sl o (215 S (s isisly s alael a 500 (S QS le 4y (B8 (a3 3 A 2 asd
Db S Ee i 5 ei 5 Q830 S5 S ea )3 caliald (3l G s s 2 Q) sh 2 638 Fie ST duals

Ailia ) )

15 3L S (Camn g) LA 5y 3
.‘éé‘udl-uﬁu\ AQSMJSJ.‘:\SJJS L..;JJ\JJEJ(WJ) Qﬁi’#

A L) ea galael 3 s eapdig ) (s Cul ) ) g mal 5l alae) b g3 A3 ARy (Camg) WAy ]
LY S s Q4SS

Y g (2 Bl il gl gldl e 5 saliie s 2 J g SR ay 2

(S o dlia Tk S 550l sdle 4y palaet s ) 4y a ) (Camns) LR 3 3

(S Y s agasd
3 5 6 7 10 12 15 18
3 8 8 8 9 9 9 18
Range; = 18 —3 =15
Range, =18 —3 =15
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23 Sl suosa e s g lala al o ) (2 AR () WA 5 18 — 3 = 152
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SN digae Bl Sy g0 5 AS (S pyl 590 sy pd

5 6 7 10 12 15

8 8 8 9 9 9
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29 —8=1 S a4 1 15 -5 =10 S s esl 4 (Gmg) W

(dispersion) (Jyusd) (S8 2 2.10
(Variance) o<ty
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s
X, 12234568 9 910 10 10 11| 94
x%|/1 4 4 916 25 36 64 81 81 100 100 100| 758
121
X2 94)2
2= 15 15 —1127
15 15 '
15 X 94
2_ 1=1“*1 e
> T 6.27
43y sl 408 52

2 _ X(xi—mw)? _ (1-6.27)%+18.23+-+22.37
N 15

=11.26 o0%2=11.26

o

cdddj.;ggdi‘ﬁé\.g_gg)\.kijﬁ\\" J4AX SO S HIS A A@BJ\Sgﬁdéig\ﬂjmg 2d\5~°ﬁj3

S o ol

001 001 001 0.02 0.02 0.03 0.05

0.0/ 0.0 007 008 010 0.15 0.20

N=80 , n=14
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s TR T 0.003 s? = 0.003

S ool s ey d eV Az Mhsing ST 26 aS il an 2

| Xi fi
1 0 5
2 1 7
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4 3 4
5 4 2
6 5 1

30

L X | fi | X2 | Xifi | fiXP
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11 4 22 44
12 36
2 16 8 32

oo 0o WD
g b~ W N - O
S
(o]

1 25 5 25

30 54 144

W MOEAD 144_<54)2

2 _ 30 2 _
o° = 30 30 1.56 o 1.56

upa bl g 2
i 53 Sl 5S Jagdo u JSE CV 43 (o e pail )l g 0
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X
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5o e shS 10000 ee Jangh ol Jo0 A 3 s sl i i g G Al g3 090 5 5390 2 A S5 501 JUa
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X=X =Xbd s o)l slalic) €

.LﬁjSoJlé\(&é)@\ddﬁ)&@j)\&h(k#)g@)sgng

L8l adl ey galae) 2.3 6,8,11 1

MD

(2)

Do Ui Jan gl s 5 el 315 el
X 2+3+6+8+11
= =6
n 6

X =

2—6l+I3-6l+16—6]+[11—-6]+[8—6]

MD
5
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g (5Y 58 iyl e s ecs)) il 438 Jaus gl il 41101 43 2.8 3 el (5 58 S 5 inn
(st 5 S Uik ad 43 (e
Y|X — Med|
B n
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.Lfdcﬁjm

AD

(3)

16540 (5 $h (b Caiia Uy a8 45 gllia

g 3485yl ol 5 S Aslaa 438 Sl ol il i) e oyl g jad e 3l 2 g b
5 8 Alae oy puia il il
32, 36, 37, 39, 36, 41, 48, 36
555 1 o ailsa o) suli B Jge gasma 4y s e S S5 s el yeeids
32, 36, 36, 37, 39, 41, 45, 46, 48

9+1
Med = —— = 5t term

Med = 39 Marks
in_32+36+36+37+39+41+45+46+48

X = n 9
360
=35 = 40
Xi xi —Xx |xi — x| |xi — Med|
32 -8 8 7
36 -4 4 3
36 -4 4 3
37 -3 3 2
39 -1 1 0
41 1 1 2
45 5 5 6
46 6 6 7
48 8 8 9
Z = 360 0 40 39
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Yxi 10+20+30+40+50+60+70+80+90+100 550

60
Y|xi — x| 40
MD=T=—=4.4Marks
Y|xi — Med| 39
MD = =— =43 Marks
n 9
CMD—MD—4'4—011
T x40
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10, 20, 30, 40, 50, 60, 70, 80, 90, 100

X =
n

MD =

=55

10 10

Blxi— x| _45+35+25+15+5+5+15+25+35+45

n

10

:d\)&i\&uj"su‘d&ydﬁgd:uaﬁgz_lz
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X fi xi fi.xi |xi — x| filxi — x|
1-3 10 2 20 6 50
4-6 20 5 100 3 60
7-9 30 8 240 0 0

10-12 20 11 220 3 60
13- 15 10 14 140 6 60
zfi=90 ----- Zfi.xi=720 ..... Zf“xi—ﬂ
= 240
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_ Xfixi 720
X = = = 8
n 90
_ Xfilxi—x| 240
n 90

4ad¢}$disjjédjd;cﬁﬁ‘ﬁ@:cj\ﬁ\}§}3]_OOJﬁﬁ;&gﬂ*dcjg@ﬁgdsgﬁA:d&

X fi xi fi.xi |_9le| filxi — x|
40 50.9 1 45 45 36.6 36.6
50 59.9 5 55 275 26.6 133.0
60— 50.9 11 65 715 16.6 182.6
70-79.9 26 75 1950 6.6 171.6
80 89.9 33 85 2805 3.4 112.2
90— 99.9 16 95 1520 13.4 214.4

100 — 109.9 7 105 735 24.4 163.8
110 - 119.9 1 115 115 334 334
Zfi =100 | - Zfi.xi =8160 | - Zﬁlxl —*
= 1047.6
Y fixi 8160
X = ! = = 81.6
n 100
Y filxi —%| 1047.6
MD = = = 10.476
n 100

S Ui Al e 4y
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MD = = e (4
f g W
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o =

Zfd’2_<2fd’
>f \%f

2> s il Al o3 Gl 8 KIS0 C ol il Hhiay By S Sgad Sl g
Ssalha LAl sl sa il s 2 sidse s (14) 5 (11)

Sy Salpgagale Al 68K 142 244 a6 (14) 5 (12) 2 S B a4 eds 4 Jiad
305 G 48y sl oxil 4y g gl 54y (il 5

(2) 4 4ales 5l bl siglsa )68 0 (14) 4S5 e 5 (S dsaa (1) 4 4nkes ) Bukai 535l 558 (12) 2
sl il g aS gl Ay (S J 2

Lo O Al Jan (1) Lk Jseu58 (12)
s [BIX? <ZfX>2
Xf  \Xf
_ 653396.89  (9631.50\
T 142 ( 142 )

2

= 4601.3865 — 4600.5698
= 0.8169 = 0.90

o2 ) Jat a5 50 Baadalt 53 g gy 58 (503 (o) pat IS (5 )lime 3 il el 3 ab Jsa 58 (12) 2
j\ (12) J).au_ma_\l_\‘) A jﬁ}uv&d}\ od‘.)J\ 43 g22c @4.3543)395}_\&4_} LS‘)X QJJ)'A‘GJLS
A s S 4 o 9l VS (sbue BAS ) (55 s sl aAlaldas S Vs ) 93 4y 4551 5a 58 (13)
obme 3 (Solae) o8 Ciai 4 Jgay g (14) 2 5 sy oS Abald H9udS 3 2 (SO pn 43a

o34y sk o ise ol Aty 55 ol el il el

S1355 JIS 43 Gt Giladl (g jlme s ale Jlaws I8 55, €142 305 (1)

e gl Al s R by K52
. X rx2

7. IS f X
66.00-66.49 11 66.25 72875 48279.69
66.50-66.99 15 66.75 1001.25 66833.44
67.00-67.49 24 67.25 1614.00 108451.50
67.50-67.99 40 67.75 2710.00 183602.50
68.00-68.49 20 68.25 1365.00 43161.25
68.50-68.99 14 68.75 962.50 66171.88
69.00-69.49 11 69.25 761.75 52751.19
69.50-69.99 7 69.75 488.26 34055.44

A8 gada 142 9631.50 653396.89
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e huy AlS | oS 8
d’ fd fd?

S5 f
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67.00-67.49 24 1 24 24
67.50-67.99 40 0 0 0
68.00-68.49 20 1 20 20
68.50-68.99 14 2 28 56
69.00-69.49 11 3 33 99
69.50-69.99 7 4 28 112

2= s 142 22 470
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Al 63 O e 4 gy puia bl jadl e 4y ale IS0 il 3 gt o ) g3l K1y o da o B

Vv, = 1500 = 0.2L29
1= %5000 ° 7
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Gy il ad) g 22,14
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g_'qu;.a\‘;_Luj_MD

a

anllan (SAa o bl 49 gyl g 3Gl ail Jawg MD 3 sl dang)l e X 0 (S didngopagaS
a4y Y sana b G dy o) s (S (R 4y ad i Gl Glas 3 (1) 258 oy (susd
SsNS A o
Ay (Shae 5a (2 4R (S e 3 2.3,6,8,11 43 dse 4y Jie
X=6
MD = 2.8

Al o Gjle (S galae) s34y cupia il ) g o

v —MD—2'8—004661-4660/
a = e =5 =Y 2 .070
(16) o2 55 Y S 5 b Juls 4 Jsa 58 (3) 3 (o Jsmions 48 hadse ka3 Bl il o s (o3 41
B O PECS PR PPPPT:
=22 (16
a‘? ( )

Adag s (S sfug)s A SiemDS sl ) 4 5500 ¢ S SV gl PglA e 4 4SS 5 SOA 4
SN A alny sigin )l gadla pealy ) (g ogpadla

Qdém\“@u‘)&‘éﬂj c@mdeémjaﬁ@@aJ\:ﬂ@J}aﬁMJdm\}h - Jli

Classes 65-84 85-104 105-124 125-144 145-164 165-184 185-204

fi 9 10 17 10 5 4 5
H3S

classes xi fi fi.xi xi—X%x filxi — x|
65-84 74.5 9 610.5 -48.0 432.0
85-104 94.5 10 945.0 -28.0 280.0
105-124 114.5 17 1946.5 -8.0 136.0
125-144 134.5 10 1345.0 12.0 120.0
145-164 154.5 5 7725 32.0 160.0
165-184 174.5 4 698.0 52.0 208.0
185-204 194.5 5 9725 72.0 360.0
Z fi=60 7350 1696.0
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Y fixi  7350.0

%= = 122.
n 60 >gT
Y filxi — %| 1696.0
MD = - = 28.27
n 60 8.27gr

QuantilesJsl S 2.15

4 Alaglea a0 (J6S i s 4y ¢ g A (5 gbua g 90 4y Claglan Al (2 iy 30 (SAa

g A s sbua sluly o gl g IR
Jbie 3 dlws 2 8IS T sAdglge Jilgs 2
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LGS s sl S
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(sl 5 Al 45 Qp JB) S aasd Ll o i i 4 Ji ) sS sl 5l Cui a3 Qg 5l Qy 4K laen

5550 adai) 9353 5) 90y 98 (523 Ji ) S
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2 Q3 D) ?SJ—4

Q1= ) ad)) nTﬂ 3 Qi) A
2510 oY 4 1S sl 1S pasd ¢ 1S Ga 43K sihaalia 501V sJla 5 pa ol
15,20, 25,25 ,25,30,30, 35,35, 40, 45

n+1 11+1
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Q1=(1_W)Xr+W.xr+1=(1_0)X3+0'X4=X3 Q1=25

20+ _ 201+

b) =% 4 a

Q2 :(1_W)XT‘+W.XT+1=(1_0)X6+0-X7=X6

Q2=X6=Me=30

3M+D) _ o 304D _

C) 4 4

9 r=9"w=0
G=0-wX, +w- Xy, =1-0X5+0-X;0=X9 Q3 =2X9=0Q3=35

e 2 sl o sena 4y (5 920 Jgﬁod\é\o‘)uvqggﬁytﬁﬁﬁﬂu)\é#%ﬂ&Jb&\a
fem 6 Gbe 43R Gwd Al Hu B 3 WG S s a8l o) JAB ) S
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(2 Ghad 4 (53 Jsare D) (2 AR L g )ldie) (s S 4y 5l (Y S 4igu pun 58l jad) sriSAa o
ssaS A
Sadgagale IS Jaug 0558 142 3 dsd dads s (Sha 245 8 asd Js0 4 Jbe
0, = 68.41
0, = 67.21

reS Al g (sn Al )y 9

6841-67.21 120

— = = f— 0,
Y 68.41 +67.21 135.62 0.009 = 0.9%

35 VS Al i Algeshal Su)a sl Gladla Ades (b besd sl gy 2wl aS sl 4y
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10

Doy=cui ) )l a8
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10

Do=uis )l a8
S 8w Ds sID; (S sl slaa (g2 4y 1 e 5 !
82, 53, 54, 62, 60, 63, 46

98 N J e g ma 4y Gl glas 5 ga ]

46, 53, 54, 60, 62, 63, 82

a) 3+ _ c 537D _ 5y
10 10 '

=2 w =0.4

D3 = (1 - W)Xr +w- XF+1 = (1 - 0.4)X2 + 0.4 ) X3
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D; = 0.6(53) + 0.4(54) = 31.8 + 21.6 = 53.4

p) 3D _ ¢ o 57D _ gy
10 10

De =(1—-wW)X, +W-Xppy = (1= 0)X, +w-Xs = X,

D5 = 60
Pi, Py 4 s 6o Qs sam sbue shu 4 Claslea (S 52 4 (Percentiles) dsiiuy . 3
Gl 4aR e d Py e . Poo
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Pi=Cui )l a2 ) 100
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= | J
Po=ui )l a2 ) 100
e = 99(n+1)
= | -
Pgo= < )l 28 100
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a) 30(n+1) _ C = 30(7+1) _ 4 r=2"w =04
100 100
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P30 == (1 - W)XT +w- XT'+1 == (1 - 04)X2 + 04 'X3
=0.6 (53)+0.4(54)=53.4 = P ="53.4

60(n+1) 60(7+1)
100 100

b) 48 r=4"w=08

P60 = (1 _W)XT +W'Xr+1 = (1 _08)X4 + 08X5

P60 - 0.2(60) + 0.8(62) == P60 = 61.6
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1) P(X=x)=F,(4)201)  2) YF(x)=1

(math expectation) (a=l) 4 o2l 23.2

| s Alal x 2 > (expected value ) b (S Alls a4y s dsniel jae JAL x aS

E(X) =Y x P(X =x) Al GuS dass 4 4 E(X) 26 Jsaie

L

E(x) = x1f(x1) + x5 f (x3) oo X f () = 20y X f (X))o *
s OIS ad J g9 2V g sl (kb0 s dlial x suisem f(x;) =p; 4S
X P2 TX3P3 Xy P =X X DiE = E(X) = x1p4

E(x) = Xioq XiDiwreenereereenens

2 dse Y 4 (2 2l (il ) 0 A g4 glad ALY X o (S D) sadah 4y

E=E(X) =221 %D
@ Jdia) p S s nda

E(X*) =Y x* P(X =x) S gg e Cude sy K4S g0 J2es

pj =1/ s On o duial ol s d 8o pm Jlien 3 dsaie Shlaias
A g2 & be (basl) Al (bl G a4y 6

1 1 1 1\ X1t+tXo+X34.. . .x _
E=x (5) 2 () 0 (7)o () = 1

n n
iy i il ) oS S g 4 4 V(X)) 2 il gLy X3 s _ptie Alal gX (s pa 45 1y pai
V(X) = E[(X - E(X)2. e
V(X) = E(X?) - [E(X)F? 4
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o= (X) dk_\JuQQJ\JAJ\LSJI:\M

Ls“és‘)ddw;\}m‘})d*cvc\cc& Jow%ﬁ}@é@mgﬂ@g@éd}hdm‘YJdu

S Sy (hs) (Jaial sliwal 5 5a0 ) (5 S ay (2 el (bl ) 2 63 5 5m

E(x) = X1 xip; = X1p1 + X202 + X3p3 + x404 = 2(0.2) + 3(0.4) + 4(0.3) + 5(0.1) = 3.3 :da

oo Jhdl g (5503 1T 40 (S Ay sa ) (o ped ATy 4y (o e 1Py sy Jlalial 4 52

10al A Al 3 puly 50

G Gbac gl gy Mlaix y odsaie (S Csadr 4

1) E(cx)=cE(x) 2 . E(X+Y)=E(X)+E(Y)

3. E(XY)=E(X)E(Y) (F)E@=a (®)E@X+h)=aE(X)+bh

LE(cx) = Xxcf (x) = c Ly xf(x) = cE(x

by (o€ ana g8 gl 3 (5 5 J0d (5 sl (A ) Al o sana D Sigyria Alal Hred g3 )

6345&})3\&&3 XIJX@ L_?"‘“hMJL;?\:’@M}J%&JMY}\XJ@Zé\J:Q‘#
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E(x+y) = anzm:(xi +y,)P =

j=1i=1
SRR
j=1li=1 j=1li=1
- Z X (z Piij"'z Yi [z PIJJ
i=1 j=1 i=1 j=1

=Z X Py +Z y; Py = E(X) + E(y)

“ E(x+y) =E(X) + E(Y)

Since Y P, =P, and ) P, =Pi.

j=lton i =ltom

CE(X1+ Xo X3+ .. +Xn) = E(X2) + E(X2) + E(X3) . .. .. + E(Xp): s iy jn gl g0

Jso il

2E(x+y) =YX (x+y)f(x,y) =X¥xf(x,y + XXyf (x,y) =EX)TE(Y)

G Juala Al 5ad 3 (553 2 Al (Sauialy ) G ea Jeala 3 gigl gt alial SI b jaad 59310 o8
.DJL..S}LA&AQ)&

E(xy) = ZJ)ZX y; P i
Pj =P P, IS ol 4y (5 8 s g

ZZX PyiPi= 2% P,; Vi P = XRXE) =EM X Rx =EMEY)

3. B(xy)= XXxyf (%, ) = Lalxf () Ly yf (] = Zulxf (E(y) = EX)E(y): &

F(X1. X2. X3 . ... Xn) = E(X1) . E(X2) . E(X3) . . . . .. E(Xn). .o O oy j0 Giglial g0

655 4 Ol SR Y S XS E(X, Y) = E() E(Y )45

M
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iy pad il 5l (5 pS P g V(X)) 2 dbils X2 655 e pAalial sX (s p 45 1y ped
V(X) = E[(X — E(X))?]. S

V(X)=EMX) - [EX)F .
o =V (X) Pl Cobe Gl el g e

V(x)=0c’=E[(x—E(x)*]| = E[(x— 1)’ | =
=2 (x— )’ p(x) = Z(x2 —2xu +ﬂ2)p(x) =

all x all x
=2 X p(X) =24 xp(x) + 7Y p(x) =
all x all x all x

= E[x*]=2u(0) + 1° (D) = E[x* |- 1 = E[x* ]~ [E[x]T’
Standard Deviation : & = +v &
LEERY(x) = 02 = E[x?] — [E[x]])?

(@) V(@) =0 (b) V(aX = b) = a2 V(X)

(c) V(aX +bY) = a’ 6% + b%y + 2ab oxy.
bl s s sl (b (S )y F 4 Jsio

o JX=1 3 5 (S0 Jl x=0 2oy S50 58 (A8 q 5} (elS P (2 S @IS 4 s

I d).; sy Qe 0l 6.:\:14\\5

X 0 1

P Q P
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f=px=D=p, fO=pk=0=qgq=1-p, 0<p<1
, f) ={p, x=1}f(x)={pP*A-p)'™*,x=0,}

E(X) =2 xP(x)=(0)1-p)+@(p)=p
Var(X) =2 (x—p)’P(x) =(0— p)*(1— p)+@- p)*(p)

= p@A-p)(p+1-p)=p@d-p)=pg

Mean and variance of the Binomial c«ibils o ) &l j3 368 e gine 3.3
4 gl o Gl sl el s yad N e Pl 4 m g (J 50 a )58 eas s adistribution
d@d}gdﬁ\ﬁgo‘)&ﬁﬁ@oﬁk J g (62 paadi g jadan K d\..d;\p @<L§‘.).:\dey:gb‘)uB(n’p)

TR
p(k) = (:) prq""

X=X +..+X,
E(X)=EX;+...+X )=EX)+..+E(X)=p+...4+p=np

Var(X)=Var(X,+...+X ) =Var(X,)+...+Var(X,)) =npQ— p) =npq

Mean = ux= > x.b(x;n,p)
x=0

n n! L
=) X. p*q
o Xi(n=x)!
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(n-x)
: n! y

T A enn-x

(n 1)' x-1 (”‘X)
pz(x Din—x1 "

Puty=x-1, . x=1+y
When x = 1 implies y=0
Xx=1implies y=x-1

(n-y-1)

n-1
=np ), "VC,p’q
y=0

=np (a-+p)"
So, u =np is Mean of Binomial distribution.

Variance of the Binomial Distribution b))y &) s Jwsin 23.4

E(X)? = anxz b(x,n, p)
= Zn:[x(x—l)+x] b(x,n, p)
= Zn:x(x—l) b(x,n, p)+zn: x b(x,n, p)

= ZX(X 1)

(n-x)
X! (n X)! P TH

n!

) Z (x=2)! (1—x)!

n —2)1
— n(n—l) p2 Z (n 2) p(x—Z) q(n—x) +np

p*q" ™ +np

= (x=2)!1(n—x)!
y=x-2 LX=2+y
x=2 = y=0

ASx=n imples y=n-2

(n-2)!

y n(n-2-y) n
yt(n-2- y)'IO | P

=n(n-1) p? Z
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n-2

=n(n-Yp* >, “2C,p q" " +np
y=0
=n(n-1) p®(q+p)"* +np
E(X?)=n(n-1)p® +np
o?=E(X?) - [E(X))

=n(n-1) p® +np —(np)?

=n’p® —np>+np —n’p?
=np(l-p)
o’ =npq ¢« o =+./npq.

S Sl Gy )5 ) (bl sl (ol B ) pada o s 5 JA gl S 5 aS s Jle
JBEN

E(x)=,u=np=6(%>=3

Var(x) = 0% =npq =6 (%) (%) = 1.5

standardo = \/02 =+1.5=1.22

S bl s ) el (aaly o (el BB sado e dsa ) s e s (S 5048 1l

da
X=X 0 1 2 Total
P(X =X) 1 2 L ]
4 4 4
2.

Mean: u = E(X) = 0. % +1, % +

N
I
|
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Variance: o2 = V(X) = E(X?) — [E(X)]?
=07 1 +1% 2 + 2% - (17
4 4
=2 +1-1
4
-1
2

LS,QS‘J:“.. &J\J;A\ Q) (‘5..41_)‘) J:\A\).Luj\ 3 L)».\LJJ\}‘\A& djh Y - Jlia

p; 0.1 0.1 0.2 0.4 0.2

E(X) = Z xp;=(1%0.1)+(2%0.1)+(3%x0.2) + (4x0.4) + (5% 0.2) = 3.5

i=1

E(X?)=(12x0.1) + (22 x 0.1) + (32 x 0.2) + (42 X 0.4) + (52 x 0.2) = 13.7

V(x) = 0% = E[x?] — [E[x]]” = 13.7 — (3.5)? = 1.45

Standard deviation o = \/Var(x)=v1.45 = 1.20

&S Juaialy Gl g2 3.5

Jépdwgydéu;jwyé\_\@m@JyJM\J@Jyu}»\ydé@ha;\m
cdc.xjy}lwdg_u\_r_d;‘ubcL;).\SJJJ\S:’JLJJ.AA\

&5 eh o Jbs 4 (Simeon Denis Poisson) Osl s st Osams (1 (ol (5 gl B3 253 10
82 55 Ja gl
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x> f(x,\)= /1—|e*, forx=0,2,3,...0 Jds 2V 4o yial yya Jaady ag 58 Gl 20
x!

($2 e (i uasia g

243 &g Jra st 3 GRS (gl 99

Poisson Approximation to Binomial Distribution Theorem:

Statement Oe: N —> 00 p—>0NP =L 3l ¢ G2 2e Jgmn G la s e AW (o

b(x, n, p)— ’I—Xe”.
X!

Proof: Let us consider b(x, n, p) so that b(x,n,p)="C, p*q"™*

_Nn(n-1)(n-2)...(n-(x-1)) 0" g
X!

and givennp =1 = p:% also q=1-p:1-%

X1 n

_ n(n-1)(n-2)...(n-(x-1)) (iJX [l_ ijn_x
n

-3
_ A n(n-1)(n-2)...(n-(x-1)) n

Xl n*

(
s (%)((nn'l)]((nf)) ((n 2 1»] (1 n
snp=rc, prgre =21 ﬂ(m-a)_{m-<x-1»)Ef?)n .......... o

n n n
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.. from equation (1) b(x, n, p) — ’%eﬂ.

This completes the proof of the Poisson’s Approximation to Binomial distribution
theorem.

2. Show that 3" f (x, 2) =1
x=0

0 o A=A 29X 0 X
For that consider > f(x, 4) = 3 |’1 ety ’1' e’ e’ =1
x=0 x=0 X: Xx=0 X!

3. A >0 is called the parameter of the Poisson Distribution.
-1 10
4.P(X=0)= &4 _gv
0!
Applications of Poisson distribution:

Poisson distribution is applicable when n is very large and p is very small. Hence
some of the applications of Poisson distribution are as follows:

1. Number of faulty blades produced by a reputed firm

2. Number of deaths from a disease such as heart attack or cancer.

3. Number of telephone calls received at a particular telephone exchange.
4. Number of cars passing a crossing per minute.

5. Number of printing mistake in a page of a book.

Mean and Variance of Poisson distribution:

Mean p = E(X)
o0 ) ) efl /1X o0 efﬂ. ZX o0 /ftxfl

=Y XP(X=x)=) xf(x,4) =) x = =ie’ =le*e’
2 % 2 TE ey S e
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Therefore Mean = p =LA

E(X) =% f(x1) =S X(x-D+x1f(x2) =Y xx-Df(xA)+3 xf(x2)

x=0

0 —lﬂx 0 —iﬂ’x 2 71 0 ﬂx 2
D R e T 2o

E(X?) =2A2etet + 0
E(X?) =32 + A

Variance = V(X) = c? = E(X?) — [E(X)]?=A2+ A-A2=A. .. variance = A

Standard Deviation = S.D. = Wariance = V4

Note : In a Poisson distribution mean always equal to the variance.

sl g) o ol gl g sid gada Baluai(Jualle) ATh) 5iSG
A2 (Sl ) (> 5 (Jaale) 458 5350 Jsade 5l 11 S It [a,b] 4 x ¢ S b say
S owxi U9 5 (S sl gaia Juadia gl Juaie 4 el (il j0 (o (25 2L il o J g0 s2Y 49 (o

1
f) =fx)={ b—a

0, x=0

a<x<b
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p(aSXSb)=f;f(x)dx=b—a

fix)

b -a

a b X

E[ X< ] = jﬁ ><F (x)dx

1 dx_[l , 1 T 1b%2—a? b+a

=X
b—a

E(X):_J;Oxf(x)dx:'!:x X

var(X) = E(XZ)—EZ(X):%
o b
2 b b
E(X) = jxpx(x)dx=fbfadx=z(bx— a) cfaLJZr

—00 a

2 3

b_c7L2+ab+b2
a 3

X dx = X
) b-a” T 30-0a
a

a’*+ab+b* (a+b)® (a-—b)?
3 4 12

Var(x) = DX = EX? — (EX)? =

b—a
O'(X)=\/D_=ﬁ
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SsasR Gy 51 el (gunly 53 S sl [0,1] 4 Jlie

a+b_0+1_1
2 2 2

(a—b)? (O0-12% 1

Var(x) =

12 12

1 1 x—u
£ = e (~5 (=

[5 fodx =1
f(x)=0,vxeR

12

))

S Jass BSEX~N(p,0) 2dseda s S5l aisdhsia o i Al

HBEN

s Jlau s

d}\)d)édmy@@hddééj)l@)ﬂdu‘)yJc‘)a.neu‘_“.as“)ﬁf(x)Jd)ﬁlc\‘_gdux J

NN

03 (S5 smal i 1V i (S S f () 2

-1
-2

03 oadae oy Ciaid x=pu2a5 f(x)2 -3

FOC ) = F(=2 + 1) ing o2 5 1Ay g2 f(x) -4

lim f(x) =0 5 lim f(x)=0 -5
X—00 X——00

Ui

4 X > S Ny b o Wil sy J S JSb 4 X~N(30,9) 2 @i deaie (Abal X 3

C B Cwd (S U [24,43]

P(24 < X < 43)

> oA da
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fe 9N o Ve (S ohig a5 dle) s 2l el 4y o

_ 2
P(24 <X <43) = =, exp (—%(" ) )dx

9

P(24 < X < 43)

6)4506737 d‘)m‘ﬁjﬁmjjj&@u\;ad

B Gl (S Jls 8 s b 0.6737 2 Jial 4 Jsata Aabat X2 (12 Lina
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T XSt

Jalas (S
(The Regression Analysis)

$93Y ) (63 (> psS 05 A a5l adanl g 44 (frances Galton ) JS 21885 43 7 awal 3e
3 gh 28 )l A g o) gl g (S A by o Al ga gl g2 el Y oA & i g (g2l g8 0 ghall g
Regress Toward (> d i) 62 daus ) RPPEEEIRER ‘Lﬁ)lujq‘yj\ B Gad 2 il g ‘;5\_'\})3 8 G
Jsesisasidr Jhad salsa A Gl o (Bhe 556 5l (5 3S s ata o Sodhasi4y (the Average)
B e

«ss( Depenent variable) J:ssie 2520 5)( Independelt variable) Jssie Jitue g i g 0a

AR Gl sate i o by Jitie 48 5 8 iy (Simple Regression) ¢Se s 3aa 5 s b odbw 4ty &
Multiple )03k s 3a A Ly (S58 52 345500 (Sl sl sade sliie 20 (S dla ubagss
23k a5 49( Regression

a“g\gg‘)jgj‘))lj\&:\égseﬁdc@;)}\cwjydcgjgﬂmbdéaiamjﬂﬁadjggéjﬁq
S\

cs o) 55 sosis) me (g o 2 L8 (B g a Ly

x
X X

Positive Slope
Zero Slope Negative Slope

Al o e Sy B
Ug)s}s\”a}ﬂ:sﬂ;a‘;ﬁé@&g@'ﬁ}mg\}ﬁs@u)% °
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o Jgata o b adilia 533 (52 (5 g anllae sl (S Galiie gy (S Kl g1 )50 4
dd@ﬁu\;ﬁa\%\jd\a@j}smﬁd@

A6 5 S IS Sisis )l A dsate 0 e o (S asS Ay el gl g siban) o e syl
@S Ju S aisis )l Jeate dyaabiug

o)) 5313 (o> (553 C s B pd o o oy 5 i sria S sate i 5 e 5 dsaie 3 (o2 S Wl
Bl ) e e pu i 54l saia

A I (g5 g go 1 Ai sl g0 il oo (50 adld g Rl S shal 50 s satied (o jaia Jal Hla
Cafle (i Lol )la (5 9280 53 (5 )l adal ) Al (S e Jid g Al satia 0 50 4S (5 )l 4 glhia S e
b L)) G (S e did 43 4l saie 092 4S5 (50 5 (e (o e Bl o 53 g 5 ada ) (A4S 52
LSk (o G bl s s )l 4d

D shami g [ Ay Gy peia ol aS J g9 5240
A<r<+1

@A&A\S@L\.ﬁ)\ﬁf‘: —145)\&43AL\SLMJ\C._\A)3)JJ;:\ADJJJ}L551‘= 14545)303,&]473
d)ﬁdﬁjk\.ﬁ)\é_&)ﬁ}%\ljﬂj‘gbddﬁdjr=04\5}\
4l sl s sy (Sabdy Llsisa) 5500 K55S ea) pad oS de g S

Dsaa asac ) 4 gliaine glBaadal ) Fie Sy ol X smhs Y 4 hh Sse ) s 5l X
LSS s adaiio g (S sliaiia sal8dys jsmo B 5 aid (o ol sl SVl sl

Dyt (S a4y (S YA R Ay oy B 80 (e 0 dsaa 1 Y 5 el

1 3 4 6 7 8 10
4 8 10 14 16 18 22
Y
A
20 T
15 |
0 —+
5 1
| | ! | ] >
T T I T I i X

2 4 6 8 10 ug)\ AaYlae Al
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oy =14k, @Aﬂgjddj\gjjﬁkieﬁﬁmﬁgskﬁj@wQ\ﬁ

Py s S a4y Jsaa 1 aS )

1 2 4 5 7 8
16 14 10 8 4 2
Y
A
20 T
S
10 4=
5 —_—
: | i l' i > X
2 4 6 8 10

r:—l&od&h&g\J@)ﬁYﬂXJédﬁddé\ﬁ

Sl e adal y a LSl aSc Al bd Al a8 8 plaay et A (S g Y g6
&d}&.&ﬁ@h@&d@\) @\J\TJ}\@LMP}AM\J@AG‘QL;\J&Sj\ @.\A‘\.la.ﬂ\)

X 1 2 3 4
Y 3 2 4 5
y
A
4
3
2
1
1 2 3 4' "
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o U (Al sy st (o 3 2 Bl 1o ¢ 5 (a1 A8 (s asiiana Ly (5 5 Aailivun 0 pa 58 R (o 4 S (5 9 as
OV A il 54y (43 i) i Vg3 (s 15 apm g adasl ) (s puliad mie 55 sidsatia 050 3 (5 0 4S (5 S
il o 9 (2580 s sl 5l (552 Jsaie alia A 4l Jsadie Jfiuse 3 (S Clla oy 4 (s
Caflagy e X3 s dsam ) dy )l sem o Y A a o )l (i Glnd 53 slad (532 3 (iny 02
aalsSa alal ) Fie S sileaie 5500 Ca 5 A (S )54 (S S3 S des g S el (IS ay
2312 o pd dage o ) (2SI 3 (S 5l se (oula 4y 535S @Bl 5 A e 0 gy 43 B J 55 S
Wad 26K Y o A sigiad o X 2oda aifan ji o s ) Sasiadalds .l se oo
=53 515505 ga (L) 4 g (6 5 (o Shn ¥ (o 5 S G (o s S S5 sl
oS Jass dp Al g aae o S disy Ul oS iy a8 WEk 5 V) sisied (Y)

e=Y-Y

A e 8o 622 53 s S )s lA Gilelad S Sn Siassin S YARLY Al a4
(A sy Ul g Jhia QR (o5 ol Adsiadio )l 534S 5l (A

Col 4 glaslaa sasd S )50 i R 9 i (S5 sSea) g0 1 b

X Y X? Y? XY 14 e (v -7)°

7 19 49 369 133 184 0.6 0.36
6 15 36 225 90 166 | -1.6 2.56
5 17 25 289 850 148 22 4.84
4 13 16 169 52 13.0 0 0
4 11 16 121 44 130 -2.2 4
3 13 9 169 39 112 1.8 3.24
2 7 4 49 14 94| -24 5.76
1 9 1 81 9 76 14 1.96

=32 X | =104 Y | =156 X? | =1446% Y2 | Y=466Y X - | =104Y Y | =0Y e Z(Y _ ?)2
=22
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@o&@a&oﬁ&)ﬁd&;@h@h@c&ﬁY—? =00 po i X Jﬁo&hﬁ.‘xoﬁdﬁa
%}'AL@J\J&Jéd&dJ‘\ﬁDJlBoﬂdﬁ‘ﬁ)ﬁ%&échJY= 11);X:4eﬁ4ﬂﬁ
s dseosho )l 5laisae

XY

VEX2XY?

r =
:ddl.xnj\‘\.hg\‘)giaij.\:ﬁ);ﬂnojd

shal s 0 Fie i sl sada 5 990 A5 €00 ) S (Sl A A dsade i dsaie s (o ol Al
2 A5 4y s Sl o xS 4y 5 2 IS0 Cmes 535 el i gl Claglaa o) g alSa 4
o dsnde o Al daie g3 0 4hus 5 o) (o8 Jois Y (S 5 55 5252 50 Ly (o0 S
BV (S 5 ) 50 Ul ARh 5l 03 03 g 5 dda jf dage 053 (S A g 4 (25N 3 (20 GAS (S
Y =a+ o sodlrelad afiins o adayl 1o saddal ) i e i gl ala s 930 (o2 santig

s A SLbx

Gagee A5 g (A d e Gulih gla g bidsia () 2Y ) Jsaie Jiue (X) (S Al g0 4y
laea a0 Dy an (Dlebad e 243 5 (A ¢80 Gu pa Jsaie Jiue 2 ) (Intercept) adald
L;;SU};AL&J&&L;H&MAJ@LJ\)S}\ 6@2&5&{&9\)&50‘%@}‘#‘M0}JJ

IEquation for a Straight line

Slope

Dependent v «Y = Cf+gX"independent %

Intercept

Y= S S (X=0)cusr S s VS Andy Y (e ad 5550 3 (X) 2 pise dse a4

O i anfiine (5 9 a3 (b) ¢ AR A3 gl Dlxial 4y Hgaea Y 3 (Sasluay sl Sa(a) wsaSa
Gbﬂa}qwq@aqdﬁajgwjahﬁﬁmaﬁjﬂﬁ.‘“ﬁbg_gﬂd)\yad&m@gq

Al A gady, oy dY g S g aisiada, o oy 2 A5 X ASe 5 Jaifa g
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y.=a+ bx;
y, =a+ bx,

Y2 —y1 = b(x; — xy)

b= Y2-Y1
X2 — X1

co A S S Gl y=qa+bxd y; =a+ bxy S48, 1 o e bd afiiarh 2

Yooy
y=y=bx—x) = y-y ="
2

X (x —xq)

.ngtg}ﬁJSJj@Aﬁaﬁ}\dy@mddmLiﬁﬁumm.J\.J

‘e

11 15 17

LQJJ\JU»Y‘U‘UJUMG:A J‘oJoJ).;)A&,\\JGLié_Lo)SJAGJ\ddddddﬁé‘)}e&)\

}’—1=E(x—2):>y—1=2(X_2):>=y2-y1

X2—X1

(x—x1) =y —»n
y=2X-3
y=a+bx=y=-3+2x

a=-3 N b=2
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The Slope of Straight line

b_YZ_Yl_AY
X, —-X, AX

4 slas Jesa a8 Jsaie Jile (2 1D g pesl cs A 0 5id oY o500 Ll s 53 3 5 ghl S ko
Agnaia g Ay (o 03 12 ARy yha aly (5 IS R A3 e gB Ly A3 s )l Jsae i o s Y a4l ) s S JsS s
Tite 55 559 5150 ) psbre (5 S adal () 5) s 5an) Ay ) sam 0 ) 53 (o (SS9 a0 53 (S saaS
3 5 50 Caagsd 3 ghali 0930 (o e o ) 5l 5l ) (Y 4g el J59 480 3 (i (5 xsan ) 4 S Al
L)) ohad Fie 55 sl satie 3 (S skl g ) J9 043 (g8 Cu S

.s A 2> (Linear Correlation)

Y
Ay
Ax
Slome = AY /AX
Y
0 X egression Co-efficient) cua (S 2

(S 252 5 40 gm0 93 (e

(Regression Co-efficientof X onY) Y 42 X 2 pa S |1
(Regression Co-efficient of Y on X) X4 Y 2y pa e 2

SopS Ja g 3b byX ) bXy cupwa (She o

Oy Oy
—~ A by, =r—=b,,_r
Ox yX Ox Xy=

(Regression Equations) (Aatae 3 2
(6ol Al 4y alaad (liaialy (aedia (g o 220 Ll ) i 5 sil gatied oo 4y Lao 4xa 1Ad il

y =a+ bx

(e P pedian Jda Sy aaS g le ) gon il ab saapedian g8y
A > o2 4 Ve (82 5 5 Jo g el (SIS ) g4y ___2y=a+6xdaagjus@dqm}3
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Yy — Yi)? s sl de sanasilag e 3 Gl a glaalia a & 5 L5 cpad oula bl
M sl st Sabaailae ] 4o )l A g g2 b5 shal

=(a+bx) =Ya+)Ybx=Ya+b)x)y

SRS X QG e )5 el by

Xy = x(a+ bx) = xy = xa + bx?
=Y x+bYx?.... 4y xy
35S s (S Al de 58 4 Qi Pl (abaae ey 20

_Zy-na
b_T

:a2x+%.2x22xy

I3 a Y X4 S slsa e ) 50

a[(Zx)z —anZ] =Zx.zxy—2y.2x2

Ly .Lx*—¥x.yxy
n.yx? — (X x)?

@é\)wyg‘j}ea}éddmquﬁ@u@ad&édkuﬁjﬁddﬁw‘j\

nazzy—bzx

Yy—bYx
gz " Pat

n

a=
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zxy Zx(Zy b x) bz
n.Exy Z zy be)2+nbzx2
n.ny=2x.2y—b[(2x)z—nZXZ]
b[(zx)z—nzx2]=zx.zy—nzxy

;_nixy - (E0 )
EZEIOEE

J=a+bx: el oVadn gou

.k 4sb 43 (normal equation) (2 b e jlis adalaala

S50 el 3 x; AS 599 Jeon AV o)Ll g jai (5900 ol gl 5T Y K sS 003 8 2 dbe
3@35‘:‘3)5<,55L5ﬂdwmojmﬁ; yi B

Xi Vi Xi Xi-Yi Vi
85 2.3 7225 1955 5.29
65 1.2 4225 78.0 1.44
73 15 5329 109.5 2.25
90 1.9 1800 171.0 3.61
82 1.8 6724 147.6 3.24
80 2.0 6400 160.0 4.00
68 1.3 4624 88.4 1.69
88 2.1 7744 184.8 441
Y. x; =631 Xy =141 ¥ x;2=50371 2. x; ¥;=1134.8 ¥ y;2=25.93

X x;)?=(631)% = 398161

ool aaYlae i)




(c) ketabton.com: The Digital Library

99
(X y,)? ==(14.1)% = 198.81
Y, - Yy, =631-14.1=8897.1
D3 OIS paldin 4y 43K i giad (520
Yy.Xx?—¥x.yxy
n.Yx?— (Xx)?

_ 14.1(50371) — (631)(1134.8)
B 8-(50371) — 398161

7102311 —716058.8  —5827.7

a=

=—-12=a=-1.2

402968 — 398161 4807
5 nyxy—Qx)Qy)
ny x?— (¥ x)?
_ 8(1134.8) —631-14.1 90784 —8897.1 1813 _ 0.037
B 4807 B 4807 4807
:‘\jaJQJL_\QdJ\JLAdAJU}j
y=a+bx

= § = —1.2 + 0.037x

$=—-12+0.037-81=—-12+299 = § = 1.79

) sy (e 3l 2o 50 ally (g3 () (5l g8 S B (alae B o
(Regression Co- efficient of X onY ) Y4 X 2 ddalas (Daed )
(Regression Co - efficient of Y onX) X4 Y 2 alabee (Shua ¥

Regression equation of(X) on(Y) .1

— Jx —
(x —X) =r-a(y—y)

(x—x) = bxy(y -¥)
Regression equation of (Y) on (X) .2
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(y—y)=r.j—i<x—f>

(y_y) = byx(x — X)

\

Figression
Line of Y on X

Figression
Lineof YonXY

Hehght of fathers (Inches)
(graph of orlglna dat)

v
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v

Heloht of (x(v.,,ice)is minimum

v

Helots of(x(y,, ice)is minimum

Regression of y on x Y.(y — yc) % isminlmum

Ged ) cu a3 3 ey pia () g g 3ol sald ) 3 Ll g i je 5 Y jAdy ]
TS Aulaa Aalaa

Supply 400 200 700 100 500 300 600
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Demand 50 60 20 70 40 30 10
:da
X Y dx dx? Dy dy? Dxdy
400 50 0 0 10 100 0
200 60 -200 40000 20 400 -4000
700 20 300 90000 -20 400 -6000
100 70 -300 90000 30 900 -9000
500 40 100 10000 0 0 0
300 30 -100 10000 -10 100 1000
600 10 200 40000 -30 900 -6000
2800 280 0| 280,000 0 2800 | -24000
_Tx 2800
x= n 7
_ Y 280
y=2Y_280_ 4
n 7
X —X)? dx? 280000
X=\/Z( ) =\/Z \/ =v40000 = 200
n n 7
Y —Y)2 dy? (2800
oy=\/2( ) =\/2y\/ = V400 = 20
n n 7
dx.d ~24000  —24000
o 2dxdy = —0.857

n.oy.0, 7x200x20 28000
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Regression coefficient of X on Y

b =rX=_0857°— = —857
Xy—rcy— . 20— .

Regression coefficient of Y on X
by = r Y = —0.857 -2 = _0.0857
yx =G T T %00 T

X

Regression Equation of X onY
(X=X) = by (Y-Y) = (X—400) = —8.57(Y — 40)
X —400 = —8.57Y + 342.8

X = —8.57Y + 724.8 (D

Regression Equation of Y on X
(Y=Y) =byy(X—X) = (Y —40) = —0.0857(X — 400)
Y —40 = —0.0857X + 34.28

Y =74.28 —0.0857X  ceoer e v o (ID)

S 25 jee Jaw gl 2 A 2663 0.80 G sl sy 3 Fie i gig e 3 A gl Dl 3 1Adn 2
(5 59435 o1 4 45 gl jail (g jlma il g AIS 22 jac Jaig) Al
S dS o Ml Oed g
Lﬁ)&}ﬂdﬁlgﬁq@@;uﬁéauma‘sgﬁqulsa,b
Sy me €29 LA s SO)pada g Sl we Aud

r=08, x=25,Y=22, §,=4,8,=5

Regression Equation of X onY

_ o _ 4
X-X)=r—=(Y-Y)= (X-25) =08=(Y—22)
oy 5
X —25=0.64Y — 14.08 = X = 0.64 — 14.08 + 25

X = 0.64Y + 10.92 (D
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Regression Equation of Y on X
_ oy _ 5
Y-Y) = r.G—(X—X) =((Y-22)= O.BZ(X— 25)
X

Y-22=1(X—-25)=>y—22=X-25
Y=X-3 RN (1)
Age of husband when wife age is 18

X =0.64Y + 10.92 = 0.64(18) + 10.92

= 11.52 +10.92 = 22.44
Age of wife when husband age is 29
Y=X-3=29-3=26

\qﬁxquj\ygxJLSAJIMQ)\_}AJcqjgﬁdﬁjad}.;gai‘}[geﬁj95)@%45;45’4# 3
LS
r=097, x=66 ,Y=133, oy = 3.32 ,0y = 14.2

Regression Equation of X onY (I)

KT =r. (Y- T) > (X— 66) = 09722 (v — 133)
Oy 14.2

X — 66 = 0.2267(Y — 133) = X — 66 = 0.2267Y — 30.16
X =02267Y +3584 v (D)

Regression Equation of Y on X(II)

Y-Y) = Gy(x X) = (Y 133)—09714'20( 66)
G, ~ 7733

Y — 133 = 4.149X — 273.834 = y = 4.149X — 273.83 + 133
Y = 4.149X — 140.834 T (1)

:Jﬁﬁmﬁeﬁ‘)\gMY&gJ&é‘)‘;&ﬁJémgij}‘gﬁggﬁa;454.3 A

Zn — 25 ,ZXZ =305460,Z Y2 = 925085 ,ZXY — 524860
,ZX — 2645, ZY = 4620
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Sl S Aaulaa

S3X =82S 5 sd 0mai ALY a (sS lag aAliles (Ble d b

2 305460 2645
cx=\/ZTX—(%)2 =j — (5g)? = V122184 — 11193.64

25
=+v1024.76 = 32.01

2 925085 4620
o, = jz—y— &Yy =\/ ~ (5)? = V370034 — 34151.04

n n 25
=V2852.36 =53.41

LXY (Z x) (Z y) 524860 (2645) (4620)
p=_n n)\n)__ 25 25 J\"25
Ox- Oy 30.01 x 53.41

20994.6 —19551.84 144276 084
N 1709.654 "~ 1709.654

Regression Equation of X onY

o O o o ~ 32.01
X=X =r=(Y-7) > (X—105,8) = 0.84 ——— (Y — 184.8)
oy 53.41

X — 105.8 = 0.84Y — 93.08 = X = 0.84Y + 12.08
X =0.84Y + 12.08 e eee e ()
X=0.84(46.90)+12.08
X=235

Regression Equation of Y on X
— 0'y —
Y-Y)=r—=X-X)
GX
X =1058 Y =184.8

Y — 184.8 —08453'41x 105.8
( 8)=0. 32.01( 8)
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Y —-184.8 =1.41(X—105.8) > Y = 35.622 + 1.41X
The value of (Y) when (X=23.5)
Y=35.622+1.41(23.5)=68.90

67.5 inches o_w <l il 5 jbas 2. 5inches 2 Als vl 65,50 200 2 s w48 :a8dy 5
2 5 55 68.2inches o _m sl il 5 jbaa 2 2.6iNChes Ay sl damg) sial j 25933 5l 59
S S abala o addlas b (Dlae 3 (55 0.65INChES < wia () s s 3 7 i (590

Here r=0.65, Xx=675,Y=682, o,=25 ,0y = 2.6

Regression Equation of X onY (I)

— Oy — 2.5
X=X)=r.—(Y-Y)= (X—-67.5) =0.65— (Y —68.2)
Oy 2.6

X — 67.5 = 0.625(Y — 68.5) = X — 67.5 = 0.625Y — 42.625
X = 0.625Y — 42.625 + 67.5
X = 0.625Y 4 24.875 oo e v (D)

Regression Equation of Y on X(II)

Y-Y) = r.&(X —-X)=> (Y—-68.2) = 0.65£(X — 65.5)
o 2.5

X

Y —68.2=0.676(X— 67.5) =y — 68.2 = 0.676X — 45.6
Y = 0.676X — 45.63 + 68.2
Y = 0.676X + 22.57 RN ¢ 1)

(co-efficient of Determination) «u ya apdds 3
150w 5 Al oo sene Al 5 el 50 5 S i (53l pua e B0 o 0 4] SR

(Total variation) <~ e sane

Total variation = Y (Y —Y)?

J: s\ (Explained variation) <l il (s o5 zm 8 (o s e Qg o2 050 43 <ol il o sena
.2 (Unexplained variation ) <l il (5 s qm y33 U o
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(Explained variation) <l sl (5 s g S

Explained variation = Y (Y — Y)?

:(Unexplained variation ) <l il (5 s o p&5 U

o= a4l silay je 3 il 0 Y (o5 Sl 52 Y sisied sl S 52 Cal ) (g el i
.LS.JU_UL.LGAAS

Unexplained variation = Z(Y —7)?

Total variation = Explained variation+ Unexplained variation

Z(Y _v)2 = Z(? )2+ Z(Y _ 92

(N4 sl @obe 438 Gulie s il ) o mie i sidsatia o 50 3y puda (5o 2 o 58 S0 (Saa

Y S o b 4 Jse 58 g1 3 (5 pS s g 8

-y [P0
Z(Y-Y)?

adand g4y Jsnte i n o) 5 S0 B 2 (2 a8 (60 lbie ol Bl jall a Jgata i a I
o Jssans ()2 49 5) 5208 s 40 g e G pda O S s 3 Gy s Gl 2 ) (52 (5 5 g i
(SRS Ja gl

, _ Explained variation Y (¥ -Y)?
"~ Total variation Y (Y — Y)2

.gadjagﬁ‘ﬁgo)@wmd I :'ddl-,\h;,tgﬂa s

2=a.ZY+bZXY——(Z:)2

r

2
2 _Q&Y)
LY =
43X (1.00 — r?) 4 2 @ ke L (co-efficient of Determination)—y s s
(Y —Y)?
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o 9 (S B A Jase (Dl 3 pm i g Al ]
1 2 3 4 5
10 8 12 16 20

Y = 4.8 + 2.8X 4d o2& jle alilas (o S 2 B

S8 Y A8 )l (g 8 St s e s e ]

For/ x=1=Y=48+28x=48+(2.8)(1) =76
For/ x=2=Y =4.8+2.8x=4.8+(2.8)(2) = 10.4
For/ x=3=>Y=4.8+28x=4.8+(2.8)(3) = 13.2
For/ x=4=Y =4.8+2.8x= 4.8+ (2.8)(4) = 16.0
For/ x=5=Y =48+28x =48+ (2.8)(5) = 188

S d 9 Y 4y (S Ay g Aisis )l 5

X Y 14

1 10 7.6
2 8 10.4
3 12 13.2
4 16 16.0
3) 20 18.8

Sl dasgl 663555l aY 3 ada e das oo

~ 10+8+12+16+ 20
Y = z =1

3581 (Y = Y)? Gladl o sena rala o day
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(10 — 13.2)2 = 10.24
(8 — 13.2)? = 27.04
(12 — 13.2)2 = 1.44
(16 — 13.2)2 = 7.84

(20 — 13.2)2 = 46.24
E(Y —¥)2=928

58 V(Y = Y) 2 Gloail (s gy ala je 4aysl8
(7.6 — 13.2)2 = 31.36
(10.4 — 13.2)2 = 7.84
(13.2 —13.2)2 = 0.00
(16.0 — 13.2)%2 = 7.84

(18.8 — 13.2)% = 31.36
Z(? _¥)2 =784

5551 T(Y — V)2 sl (5 58 gy i U rla e dadiy

(10 — 7.6)2 = 5.76
(8 — 10.4)? = 5.76
(12 — 13.2)2 = 1.44
(16 — 16)% = 0.00

(20 — 18.8)2 = 1.44

Z(Y -2 =144

Total variation = Explained variation+ Unexplained variation=
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=92.5=78.4+14.4

LT84 _
T T8 7

Cole 4328 =84.50672 An 5 (52 43 53 45 S gy Al 5 4y Saaid 0 Y sane (g pn il
.J‘QS@‘)A%FO}SM}#J@DJ‘JOJYA\AQ‘&J

r=0919 = r? = (0,919)% = 0.845

Al a2 @le (co-efficient of Non Determination) «u s s b (audlii U
1.00 —r? =1 —0.845 = 0.155Vv 15.5%

5 Y S il aa 43X J e By e 4y Jgesd )9 0 4R Hha dan 5o

X Y Y? XY
1 10 100 10
2 8 64 16
3 12 144 36
4 16 196 64
5 20 400 100
szlS ZY=66 ZY2=964 ZXY=226

2 2
2 a.ZY+bZXY—(ZTY) 4.8(66) + 2.8(226) — (6?
r- = 2 = 2

. _QY) 964 — (60
XY = 5

3168+6328-8712 784 _ , .
= = 3 = .

964 — 871.2 928 " 0

(r?) e cupa Osinen dln g g€ asilaa (1) Qua Ofiusm g o8l sl 5 1dlyh day

(S obala Cuy pun (el a Jg9 g4y o S
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X Y X2 Y2 X.Y
1 10 1 100 10
2 8 4 64 16
3 12 9 144 36
4 16 16 196 64
5 20 25 400 100
ZX=15 ZY=66 2X2=964 ZY2=964 ZXY=226

yx

— (_)2 —

F"Z
Ox =

n

Jﬁ_ey—ﬁtf_f

V192.8 — 174.24 = V18.56

2

96
Ly, _ j__(_)z

B3 %

. n n n)_5 5 5
Ox- Oy \/_X 18.56
452—396 5.6 _ 0919
371z 609

r=0.919 > r? = (0.919)? = 0.845 Vv 84.5%

(Standard Error of the Estimate) Usa s jlixa (e 5
Fie 5 (V) ssis00) sed Sl o) 55305503 2 ¢S Jagto g (Seqp) 42 Uad (5 jlane (padi 2
ddd}gémymdy)ﬁoju&;g)wJu.m;.ldddu\);.i\Lng.u.A

Standard Error of the Estimate

>(Y-9)°

Sest = n—2

L\SJL;JJ653@@1:).»&&4\);.\\gJQMJ&;gJQMuMJ@LQﬂJSMAMd}AJSJ@&P
_dqugjjdm\@j\
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JM\JAJL”SJJJ\JACJcﬁu‘s&déu.}dd‘\ﬁ@sadé}dﬂ\)ﬁécﬁﬁy‘éﬁjﬁﬁ:w
\mghg‘)hmumay?z 5557+813xu)hsdduaumacad‘daﬂ‘)cms‘);}ﬁjw

S

Machine

Age x(years)

Monthly cost Y

T m O O W >

1

oo A~ b o0ODN

62
78
70
90
93
103

GBS g dss ade a4l o el

Age x(years)

Monthly cost Y

Y

Y —

Y

(Y-Y)?

1

(op BN S ~ N CC R NS

62
78
70
90
93
103

For/
For/
For/

For/

syl 58 b o) 5 S Jlaxia ¥ = 55.57 + 8.13x 4lalan (6,8 3 GBae 3 idla jadad g

(Sls (S allS 4y (F) 2 (anh ol (S anlaa o )1 (X) L2 2 (7)

x=1= Y = 55.57 + 8.13x = 55.57 + (8.13)(1) = 63.70
x=2=Y = 55.57 + 8.13x = 55.57 + (8.13)(2) = 71.83
x=3=Y = 55.57 + 8.13x = 55.57 + (8.13)(3) = 79.96

x=4=Y = 55.57 4+ 8.13x = 55.57 + (8.13)(4) = 88.09
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For/ x=6=Y = 55.57 + 8.13x = 55.57 + (8.13)(6) = 104.35
GAGB nud S8 p(Y-9) s S@a)aY o2 e,
62 — 63.70 = —1.70
78 —71.83 = 6.17
70 — 79.96 = —9.96
90 — 88.09 = 1.91
93 — 88.09 = 4.91

103 —104.35 =-1.35

(Y =Y)2 2l o) sl e (Y = 1) B sle) ;a8 0¥ 3 (S a je oan )3 3 tada jeda 58
S5 (S

Age x(years) | Monthly cost Y Y-Y (Y - Y)?
Y
1 62 63.70 —-1.70 2.89
2 78 71.83 6.17 38.0689
3 70 79.96 —9.96 99.2016
4 90 88.09 1.91 3.6481
4 93 88.09 4.91 24.1081
6 103 |  104.35 —1.35 1.8225

)jS\q#djgg;m‘j@u\);_\\‘_ngw;Sawj\ ‘dA)AMJ:Lm

o _ [Z6-9)°_ 1697392
7y n-2 | 6-2

S iV 4 o sh Y Sy aa adand g4y Jga 8 o sn 3 Uad (5 lma (edi o

Short- cut Method for finding Standard Error of the Estimate
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YYZ —aYY—bYXY
Sest = n_?
:da
590 dsn o ads e syl

S S AS andg a5l 558l e Juala 4515 )1 Y 5l X2 tals e dan

S S AS s 4 o aad® ) 558 o e 5150512 Y 3 s e day )2

5525 s> daSa s sl 558 Iy de sane i5allS a8 5l 50 cad 533 Gl rala je 4 1A

X Y XY I

1 62 62 3844
2 78 156 6084
3 70 210 4900
4 90 360 8100
4 93 372 8649
6 103 618 10609

ZY=496 ZX.Yz 1778 ZYZ — 42186

2 0h=8.13 51 a=55.57 432 ¥ = 55.57 + 8.13x (ollae 3 (S 3 ala e dadiy

YY?—aYY—-bYXY
Sest = n— 2

42186 — (55.57)(496) — (8.13)(1778)
est — 6_2 = 6.48
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i shala

|

s ) LA Sl 0 Ll Gkl g Agileanl e 5a8 gm0 52k (1395) (Aol e cJal L2
A

Al g Ay g pd 68 () g gy la SKiicdnilian) (1390) seidana (Jlpagl |3

A 5 4 935 33 e e cilulud Sleas) 3 (1392) A s cgus L4

O e ) g (1384) (S (5364 5 (S 0 e 4ad S5 929 (w9 QS i) 5

Ses 5 L) S 4iluan) (1390) (s .6

A &) LSS JAS e azilan) (1391) Aldlas o samea 7

8. Chaudhry.Sher M.(2010): Introduction to Statistcal Theory Part(l)

ILMI Kitabkhana, Lahor-pakistak

9. Chaudhry.Sher M.(2010): Introduction to Statistcal Theory Part(ll)

ILMI Kitabkhana, Lahor-pakistak
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