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Jo3I Juaidl

duty ekl |

seaa Yl ols dnue
Nature of Statistics
aley elanyl aw il Jia jeaally aall ) Caagd cilS alall b clas) A )
( Statistics ) 4uly) alll cLasy) Ldl o) WS ( The science of counting ) )
aae s lally coall (sad A Al clluay Jleel e AVl Lysl DL 3 Jexios il
A =l 7 Y gl slly alisalls Sl

) Mite Lo mualy cppliall (3 Galiy S ol 38 elas¥) ols oY) L
sl pasd el Caad) 3 5lafs Al S Aisen
Ornsieiel ) (et (of| 4016 83 0uad shiod| s et (S0d9 L1\
Descriptive Statistics Awagl sbasdl -1

Ganaily lilall (e Aims degane Ciiay b Alexind) A8lasy) @bl e Jadys
Gluld 3y0a 4 (Collection of data) Ul ses callud e ddlas¥) 35kl o

anli; (Organizing) leedaiis wss & (Numerical Measurements) 4,
L Aaliaall A ibas V) GanlBall (ans Clus 5 (Presenting ) e e s (Summarizing)

Statistical Inference MYaiwy! g ALY slaal) -2

A Huad Jsas clVa) f clabiog dee ) Ciags ) Aglas) @yl Jadys

( Estimation ) a8l —a



ahss} . C'_al.tl.ul\ f— JJ.;.AAS 3\_)343;1\ ?.\sj\ LA& \.g_m JY sl 2\_1‘).1.333 ruﬂ JlA.I}.i (":"G—’.J
1wt ((Point estimation ) duse dhi ye of Tasse Do 05<5 of Wl 4yl a8l

. (Interval estimation) e sf 558
( Test of Hypotheses) ilua,dll jLad) —b

leie Jsnasll Lgindys lyall syalall Jgf i€ aumgs Al luapdll lod) ey
ety sl Ledsis 1B e

AU g laal) ale Gyl (Say adll Laag

Sl s Gk 8 oadell Gl st e an 3 el lls 58t pluasy) ale
- Aanlie hhis Glabivi) e e Jeasll Chags ledilaiy leanje s lpadlis ey

History of Statistics-sglaa¥l ale gkl ¢ Jaga )l

Al Hlaal) Ay A asay Descriptive Statistics sl e baal) &yl ¢
o Jsanll 8 claa¥) Jlewinl & cuilislly Lebilly ueiVls Gullll jeme i

DS lalie) adiny 3 Statistical Inference NVl 5 sl slasy) L
Aaii€ yhe Guilull @l ¥ oysk Ty 28 Theory of probability Juaay) ks e
Glaglee agilacy Glualyll slale I Gy peliall ang a8 . Lysl & Ll el Liy
s Leibnitz 5 Pascal s cladall c¥Wsa edl ey . aghled ) agmyy (ad dsa
- Jlaay) Al e Bernoulli s Fermat

Normal  subll sl s dsas De Moivre i€l 1833 ale A9

Ul rplall paid) s o V) elasVl 4k ade aaias 53 Distribution
oo ol Uaall sl ol adlalee 51l 3 (1855 — 1777 ) Causs (sl Jiaia;
o el (1827 — 1749 ) Laplace <l o) WS . 4l il 5 ,Sial) clialal)
Al 8 o) Lpaal g culS Gllil) Jle 3 elaadd aduls of ) Als) . Gauss gl

R



(1875 — 1797) Charles Lyell astsnll Jé (0 slaa¥) Ao Gaobi & LS
Joham Gregor Mendel il 5«5 (1882 — 1809) Charles Darwin a1l

- ontlean) b agi s (e a2l (1884 - 1822)

(1874 - 1794) Adolph Quetelet Saldl Al eidl e sl ol g
el g L) e b Jlad (5 eLan) ale diuki

e elaaV) ale Guly seadls (1911 - 1822) Francis Galton allall els &
Aoy & Galton se il 28 Karl Pearson Slsll bl alladl Wl L gdally 2310
Alaall dgylay llil alaxa 2923 44lly Regression lasi¥ly Correlation Llsyy) i,k
ayeil il e 5S duynes Biometrika ila.e Lul (gil s Sampling
t s @l oM syl Jere 8 Lslie Jeny oS5 Student & il W.S.Gosset
. Sypeall Ciluell (t- Distribution)

e sk sill (1962 - 1890) R.A. Fisher allall sed cpyiall ol slade el L
pranal () paagy lai®¥ly gy agdallly de))HIS 508 agle (8 4By ¢Laal
Tchebycheff aa clas¥l ale jaski’ 8 Tsagd (Al (A eladall (as uplaill (il

- aaxes A Wald ¢ J. Neyman « E.S. Pearson « Smirnov « Kolmogorov «

Jo3I Juad! oyl

¢ 4y laxind & Loy elias¥l ale 58 Lo-1
¢ VBN clasyly doagh slanYl 3seaial L -2

¢ aglleel jeil o Loy gppdiall Cpall 8 slaa¥) clde jeil aa (0 -3



JodI Juaidl opsked Jodo
¢ AV lanind (& Lag slaad) ale o La-1

Cllal) pas Gl b oalell Gl Aasid e sy 3 bl Gy ga 5 slas) ol
- Al Gl clabivn) e lgie Joagll Caagr leldady leaje 5 landdis lensis

Vs A5y Laxiad Lagth 45y Laaiod

o 31y Ao oS aian] A Mitass Lle iy | e ANVAL Lygf DL 3 Lo Jaais clS
castall ppead el Candl | Cailyally copall (ypd 8 Alsal) Slluag Jlee
=D g lally Gldslly allsally Gl axe

¢ AV s lan¥ly haglh s lasyly dpaiall b -2
. Descriptive Statistics Awagl) slaa¥) -a

ety Sl (e Aima degene Ciay ghdlaind) Llaay) Bl e Jadys
ciluld 5y5a 3 ( Collection of data ) bl ses cullad e dglasy) 3kl 238
leailis (Organizing) lewliis lenst & (Numerical Measurements) 4.d,
el Aalal) Al Gunliall ey Clus 5 (Presenting ) e e s (Summarizing)

. Statigtical Inference (MNaiwd) gl Aliiud slas¥) -b

G rad) Joa Y sal o clabing Jdee I Cing 3 Ailasy) Bk Jedis

¢ agllacl sl A Lag Crpdal) 0 AN B elaay) slale yedl ad (e -3

« Tchebycheff « R. A. Fisher . el pdl clde  5ed) o )
¢ sayes A, Wald « J. Neyman « E. S. Pearson « Smirnov « Kolmogorov
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ilidf il

dutibi@d | 390 3l wailibnd| Aetesda
The Nature of Statistical Data and Symbols
e e Leie 3aalia ol 32)8e IS5 (Y) ol AL ey Lilh Lo salls Joa by pas e
&l Ushs (y) el Jshall il ey Lild cilaalall sa) 3 Aadbal) Jlphl dulps xie Siad (yj) el
S Gl e Clias B () ed s 1 Observation syiall sl saliall cendis (Y)) et b

- Varigble e (yi) 0b Jsi 13l sl
caen Z IX Al 30y @l Y Sl Al ey Wlyie ) el salh ol s ddal)

P A andi Variables «yaial)

. Qualitative Variables dss g Liay piia -1

c @)l ) Omad) o e Jie Baaal) ABYL Bpile Lok oSa Y A clacall i alslall el a

i (G e SY) Gually (o ¢ Jlad) Jasgie ¢ e ) Agelaal) Alladly (o dsud

. Qualitative Variables 4sas cyia =2

el yslls Jshall dia e Bdde BV 5yl leuld (o Al Glaall ff alshall ol s

. Continuous Variables laia gl §paiuna &fypiia —a

liajd 5l e (520 8 Aaddy A Ay 48 528l sl saaliall 38T 3 ) sa el yuialld

Ol (1305<y < 170.0) : b Jsié aw 170 51305 G zshsis L dnals dulla Jishal o
¢ V) o sxdinall Chriall e (Al dBlSs L 1705 au1305 o ded &) AL o (S )
25 b ol Aad A 2l Tan pa ol Leald 0 4 Y (el ¢ Bball Aagd ¢ Jpemnall A

oalaa el Glily Lied (Measurements) osl Al cliball JS gl dale 5ypean - Ains



. Discrete Variables dlaiia gf 3 i & cilpiia —b

CSydiee e Aakafia f sacliie L 48 s0jad) ol saalaall 3L M juidl ga Jeaiiall il
. Y=2,3,4,5 oL Jsi (2,3,4,5) & dle gl A5l alil e o lumj Sla

ob Jsii 1, 2,3,4,5,6 ansll sela 068 dagill o aas (sl ) i) 585 ey 2ie Sl
. y=1,273456

Glagl e o cblall o W s 1 adidl syl e chsidl e g al dlialsy
el s el & b o Lo daalad V) Gisauall 8 Akl ae o Lo qiias & dali)

. AA.IM

g

- Jeaiiie xia il Lsad (COUNtiNgS) 2l e lggle Jeand Al iyl JS 6 dale 5y5emyy

.Population and Sample 4ially aaiaal)

- owaad) ik o e ) Glaadl a8l cea e 3)e :Population aadaal)

o Al paen Jishl oa Alal) o2 i adind) (6 Lo daals Al J)shly dalaia Ll culS 13 i

- dalal) ol
P OsS O L) aainally
. Finite population 13ss lasise —a

Glangll ae gl ¢ Sie Jeagall daals ol Jlghl 3 Jlad) 5o LS 4ilnjie 22 jeas (San (o

. Infinite population 1gisa & aaisa —b

D8 A e el g5 paine Jie 4l3jke 20 peas Jalisd)  coall (e g3 adina) s
ol dia A LS dae g s



. asinal) (e ey 4l . Sample Aial)

- asina) G Lo Aplay ) Claliall (e de e G Ble t Al

L Ge Ol 38 13 ¢ Jlas 2gas iy I 2ling f Laaa 050 38 JSS paiandd) 4l )

el o3 4ie ] A L) adiaall palsd mit o b Lies Whilioa s Ael) Al adind)

. Statistical Notations Auibaay!) jsad)

Agas (re daalle Tsay LeasSl @llds Capes 3 o8 LS AUl N aleally ¢ Jsapl) Jasinsd Cagusd
Aeny e L o pualall gl 8 a1 Bl gas aedy dpnial) aapally 55l g 3ol ) A el

. Al

Vi Sl Al Aad gty y Sl Senall et lalu LjS3 Ly
It

yi = 20,18,24,22,16 {mmx .iSddis 20, 18,24,22,16 NS (Db 5 e cals )

If the ages of 5 studentsis are follows 20, 18, 24, 22, 16 year we write .
yi =20, 18, 24, 22, 16

S saaladl § el I3 Al oy =200 ol
- At saaliall S il Agl Aedl oy, =18 s
- 5yaY) saaliadl S il (N = 5) 5,8 dedll gl y, = 16 I 13Sa

Pl el o g senal Bale Dy

Lan 51 ol "Summationof " i ..... U g sana ) (SIGMA) (camsy i) Cipn 58 Sa)lld



n
VST Yy ullad,
i=1

Dl Y saladl Jing Y1 saLidl (e TS Y ad pana

n

Zyi=y1+ yo + o + Vn
i=1

Casa dllia (S ) 13 L () V) o gomadl) sam 5S35 G gl Sy 38 Al geadly s,

- oY) e

n

ZYi P P goeae g
i=3

n
Zyi =i+ Yo+ Vg AEELAl daghlly ) 52 Lidl de sane 5]
i=3

n
(VY Sl SIarlid) s e gyand s
i=3
n
(Zyi)2=(y1+y2+ ...... +yi)?
i=3

20X 3ol Y 5 X e o uala gpandd Sag LS
z XiVi = X1V1 + X2¥2 + . + X, Vn

(in)(ZYi) ML Gt aill (e gene i dualal Jang

(ZXi ) (ZYi ) =(Xa+ Xt A X)) (Yt Yot ..t yn)



s Xj=4,2,3,7 @XM\#QD yi:3,9,6,2‘éf>(lsgmy):\£\d\e,ﬁdtu'4)és

. Sk lae S Aag
(A) iyi ®) iyi © )y
i=1 i=2
@ ) yi? ® ) xy, ® Q%) Qv
: =)

(A) 2yl=yl+y2+y3+y4=3+6+9+2=20

3
(B) Zyi=y2+y3=9+6=15

i=2

(©) zyiz = Y12 +y22 + y32 +Y42 — (3)2 +(9)2+(26)2+(2)2 — 130
(D) Z(Yi)z = 1ty +ys +y)? =(B3+9+6+2)% = (20)* =400

(E) Z Xi¥i = X1¥1 1 XYz + X33 + X4ys = ()(3) +(2)(9) + (3)(6) + (7)(2)

= 62

(F) (z X;) (z Vi) = (Xg + X + X3 +%X4) (y1 + Y2 + Y3 +V4)

=(4+2+3+7)(3+9+6+2)=(16) (20) = 320



: panll dlee 8 3aial) delgill e L Lads 13

(D) 38

c=nc <«—— obaboe gl (C) el 1y

-

c=c,+cy+ .. +cy,=nc el

ip-
=

Syl e N

(2) 38
ZCYi = CZYi «—— ol loxe L;i (C) culs 13

ZCYi = CY1+Cy2+ +Cyn :C(y1+y2+...+yn)=czyi u\.é‘).\]\

(3) sx=d

Z(Xi"‘}’i) = in +ZYi D) peran gsane g ST )y ad e
Z(Xiﬂ'i) = (% +y1) + (Xp+ y2) + o + (X +yp) i o

DXt D yi= (et X+ %)+ (1 +y2 +33+yn)




Jie 4dbaany) Hsapll Gz G Bosill Cangs s

XX Xyt Xzt -+ Xy
XVi it yatotyy

Y x=3)= ) x-n() s s
in—S oo Rlias

DS A Y g X Caial) (e S ad ol cuale 1Y)

xi=2,6,3,1 vi=3,9,6,2

2 A Laa JS dad 23

() ) =% B) ) (i~ Hi- 5) © D %y
® Y @3 ® ) i3 G-

X xi—2) @ yl) 2
X Vi (H) Z

) z xiyi_(zxi)nM

(G)



s )

() ) Gi=x)% = 01— x1)? + (2 = )2 + (73 = %) + (74 = xa)?

=(3-=22+(9-6)2+(6-3)2+(2—1)?
=(D*+(3)*+ (3)* + (1)
=1+3+3+1= 20

¢ b L i o5 sl gy 135 Al (s 1 J g sl (S 135 5

Z(Yi'xi)2= Z(Yiz_zxi}’i"‘}’iz): ZYiz_zzxiYi +ZY12

@u\”i\wﬁhﬂ@u&ﬁu\deé‘”

B ) (=31 -5).

=X =319+ —3)F2—5+ %3 —3)[y3—5 + X —3)({ys —5)

=(2-3)3-5)+(6-3)9-5+B-3)(6-5+1-3)(2-5)

= (=DED+B)@®A (0D + (=2)(=3)
=2+124+0+6= 20

C b LS my satll 5l Y iy Al (uit W e sl) Sy L Ui

> 1= 31— 5) = ) (ki3 — 5% — 3y; + 15)

= ZXiYi_SZXi_3ZYi+15)

= 80— 5(12) - 3(20) + 60

=80-60-60 + 60 =20



(9) Z Xi ViZ = X1 ¥1° + X2 Y22 + X3 Y32 + X4 V4

= (2)(3)* + (6)(9)* + (3)(6)* + (1)(2)°
= (2)(3)* + (6)(9)* + (3)(6)* + (1)(2)°*
= (2)(9) + (6)(81) + (3)(36) + (1)(4)

=18+476+108+ 4 =616

@ D> Gi=3 = D yi= ) 3= Dy-n()

=34+946+2-4(3)

= 20—-12=38

(E)Zyi— 3=3+94642—3=20-3=1

X: + 2 X1+2 xX,+2 Xq+ 2 X4+ 2
(F)z i _ X n 2 n 3 n 4
Vi Y1 Y2 y3 Ya

2+2+ 6+ 2 4 3+2 4 1+2
3 9 6 2
4 8. 5 3

“3T9ts T2

=133+ 0.88 + 0.83 +1.5=4.54

Y(x+2)  XXi+(m)(2) 2+6+3+1+(4)(2)
G) = =
Vi Y yi 34+9+6+2

(

246+3+1+8 20 .
B 20 20




OO Ey® _ o222 GitYatystys)?
i - Y1 2 3 4 =

n n
2
= (372 + (9 + (6 + (22 - 312+
=9+81+36+4— @ = 130 — #

= 130—-100= 30

0 Y - ERED

(X1 +Xp+X3+%,) (Y1 Y2 Y3 +ya)
n

= Z (X1y1) + (X2¥2) + (Xay3) + (Xa¥4) —

(2+643+1)(3+9+6+2)
4

=(2)(3)+ ()9 +(3)(6) + (D(2) -

=6+54+18+2 —

12)(20 240
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DAL Al e S B (adalia gl paiua ) aiial) g4 cpe -1

el 8 JuaYL 5l dcju —a

dey 3l AS Anka Caghy e oSl ae =B

- lealal) gaa) 8 30LY (gsiall Jadl) —C

- Gl s A L daals g ol gaal) Adkal) sxe =

o bl Aalal) 330 e L gy Ao liall lylund) 2ae —€

Al el (P Ve diae 5 G ladll A€ cla) aae —f

- any b Aall ol Al e L Caoad JS Alial) 3)all cilags =g

( Write the limits of each of the following) : Al Lea JS agaa iisf -2

X B/ ic: c/ i(yi ~3)° D/ i(Xi—Zyi+10) .
i=1 i=1 i=1

. geaad) Jay Slaxtioss 400 ggaal) e NS s -3
( Write All the limits for the following using the summation sing )



. (Provethat) : ok can —4

Z(axi + by;— cz;) = azxi + bzxi - chi

.lﬁglﬁa\mi‘;‘s csybsa oLl

.knowing that a 4 b 5 c

. (Fromthefollowing values) : 4l adll -5

X1:7 , X2:_2 , X3:4

Y1:5 ' y2:8 , y3:2

ol Lae S A 2a

A/ Z (Zy)

B/ Z (ZXI)(ZYJ |

C/ Z(Xi +yD) i~ yi)

D/ Z(Xi—8).
E/ in—s
F/ Z (yZ‘Z;Xm) |



(vi’ - 10)
G/ Z Y. 2X;

(zyi)z @sluss Y zyiz chemy -6

(Y xICY 3 @hsy Y xyi: o



(o] S i

P A el e S B (adalia g el ) i) g4 cpe —1
(e ) el 8 JLeVL 5)bad) deju —a
((<ise e e ) L Ao )3l A A0Sa sy e il s b
(e e pdaia ) . Clealal) saa) 3 30y gsiadl Jaal) —C
(e e phafia ) . Glsinsae 8 L daals B Cplgial) bl sxe —d
(aise e )+ bl Lalal) A8 e Lasy Ao laad) cylindl 22e —€
(iase ) - Al el DA Agee Apae 8 3L Sl 34aS i) 22c —f

( Write the limits of each of the following) : g:.i.,' laa JS agaa usi —2

A/ Xi = X1 + Xy + X3 +X4 + X5

—_
IIMm
N

c/ Z(yi ~3) = (v, -3) + (5, —3) + (5, —3) + (5, - 3)’

3
D/ Z(xi ~2y +10) = (X~ 2y, + 10 ) + (X~ 2y, + 10) + (Xs= 2y, + 10)

i=1



.l Gy Satiuca A0l agand) ¢ra M quisf -3
( Write All the limits for the following using the summation sing )

10
Al X2 + X% + ... + X102 = 2){12
1=1
20
B/ cx;3 +cx3 + ... + X100 = fo’
=1
8
C/ X1 +y)+ X, +yy) + .o + (Xg +yg) = le
i=1

. (Provethat) : ok cap —4

E(axi + by;— cz;) = aZXi + bZXi - cExi

.&E,atiq\_\s:i@ cybsya bl

ool LS Al o) 20 A MY Jum sk 235 0 Sy sl il ) 20 Aol a5

Zaxi + bei — Zcxi = az X; + bz X — cz X

DALl all) e o

X1:7 ) X2:_2 , X3:4

yl=5 ’ y2=8 y y3=2



. A Laa JS dagd 23

(Xy)?
2 i
WS- &

(y1+y2+y3)°

— .2 2 2 _
yi©+y2°tys3 -
5484+ 2)? 15)?
=+ @+ @ - ST g5 a- U
(15) 225
=254+64 + 4 - 3 :93_T=18

B/ Z (ZXI)(ZYI

(X1t X2+ x3)(y1+y2+y3)

= (x1y1) + (x2y2) + (X3y3) - 0
_ (7%5) + (<248) 4 (4+2)- (7+(—2)+:)(5+8+2)
= (35) + (-16) + (8) - w =27-45=-18

C/ Z(Xi +yi) (X~ i)
= (x1+y1) (X1_ Y1) + (x2+y2) (XZ_YZ) + (x3+y3) (X3_Y3)
=(7+5)(7-5)+(-2+8)(-2-8) +(4+2)(4-2)

=(12)(2)+(6)(=10) +(6)(2)

=24 + (—60) +12=-24



D/ Y (%-8)

(x1-8)+ (x2-8)+ (x3-8)
(7-8)+ (-2-8)+ (4-8)

(-1)+ (-10)+ (-4)=-2

E/ Z Xx;— 8

= X1 +X2 +X3_8

=74+ (-2)+ 4-8=9-2="1

(vi* — 10)
F/ Z 2Xi

_(5)’-10 (8)*-10 (2)*-10
-1z T 2(-2) T

_25-10 N 64-10 N 4-10
14 -4 24

15 54 6

VIR

=1.071 + (-135) + (- 0.75) = 13.179



(vi* - 10)

o/ 2. 2%;

(1" -10) +(y,* - 10) +( y3° - 10)
h ZZX]

_(5°-10)+(8%*-10)+(2%-10)
B 2(7+(2)+4)

_(25-10) + (64-10)+ (4-10)
B 2(9)

_(15) + (54) +(-6)
B 18

63

= — =35

18

(Eyi)z Ry Zyﬂ ey — 6

(va’ +y.2 +y32) = (y1+ y2+ y3)°

(in)(ZYi) ol Y ZXiyi DOl

(X1 71+ Xy2+X3y3) # (X1 + X+ X3)(y1+ y2+ y3)

b cale 13 -7

|
Il

<
Il



XX inz
n 2
n n
Y

(B) g 4 4 Ja

Ok CRx



= Z(YiZ_ZYiS_H‘ ¥i’)

:ZYiZ_Zz yviy+ Z}_’iz
Y X yi
=ZYi2_Zz}Ii* nl-l_n n21
Xyii XV
= .2—2
EYI n + n
Z 2 Zin
= yii—- —— .
n

Y GG =Y Dy = Y NN

n

:Z(Xi}’i_xi}_’_f}’i‘Ff}_’)

=2X1Y1_ in}_’_ zf}’ﬁ'if}_’

:ZXiyi - Xi*& - &*ZYI + n&*&
n n n

n

Z 3 (Xxi)(Xyi) 3 (Zx)(2yi) | (Zx)(Xyi)
= ) XiVi +

n n n

=Y sy ERNEW)
= iYi .

n

Z (xi—- Xy = ZXiYi - (2%)(2y:) (C) g4 L4l Jall

n

=z (X yi = Xyi)



=z Xi Vi _z X Vi
ZXi*
= XiYi_T Vi

= - (Zx)(Zy1)
= iYi .

n

ok cuale 13) —A

ZX1=_4‘ , inzz 10

u-ﬁjiuua\

A/ z (2x-3).
ZZ X; + 23
ZZXi + 23

2—(-4)+43=-8+12=4

B/ ) % (x-1)
Sai- 3

10 — (—4) =14

¢/ Y (x-5)

Z (Xiz_2X15+52)



ZXiZ— ZZXiS +225

10— 2 (-4)(5) + 4(25)

10 — (-40) + 100 = 150

- ( Setmudidle @ miadle T oadl o peeadl )

Al o el £kl
(+) + (+ o R Bt R
() () el O R o Rl o Rl @
() (+) - = ()% -=()-(
(+)* () == (%) += ()= ()
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0,467 =~ 0,466 = T=I\3§3\ Jdsb € = 4l Jsh

ildll dae

. (0,5) aadll Joka (4585 o)) gy 1
b bl agaa 35S (d

dl Jola o Lag -+ 1,5 2 o) asall a1 aal) AU fand 12,6 = uiall dad 08 ) L
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