SEMESTER :V Inst Hour :5

MAJOR BASED ELECTIVE : 1 Credit :5

Code : ISKSMELMIS

PROBABILITY AND STATISTICS

UNIT1:

Theory of Probability : Different definitions of Probability — Sample space — Probability of
an event — Independence of events — Theorems of Probability — Conditional Probability —
Baye’s Theorem.

(Chapter 4 : Sections 4.5 —4.9)

UNIT 2 :

Random variables — Distribution functions — Discrete & Continuous random variables —
Probability mass & density functions — Joint probability distribution functions.

(Chapter 5 : Sections 5.1 —5.5.5)

UNIT3:

Expectation — Variance — Covariance — Moment generating functions — Theorems on Moment
generating functions — Moments — Various measures.

(Chapter 6: Sections 6.1 to 6.10.3 & Chapter 3 : Section 3.9)

UNIT 4:

Correlation & Regression : Properties of Correlation & Regression coefficients — Numerical
Problems for finding the correlation & regression coefficients.

(Chapter 10 : Sections 10.1 to 10.7.4)

UNIT5:

Binomial, Poisson, Normal distributions — Moment generating functions of these
distributions- additive properties of these distributions — Recurrence relations for the
moments about origin and mean for the Binomial, Poisson and Normal distributions —
Properties of normal distributions.

(Chapter 7 :Sections 7.2 to 7.2.7, 7.2.10, 7.3 to 7.3.5, 7.3.8 and Chapter 8 :Sections 8.2, 8.2.2)

Text Book :
[1]. Fundamental of Mathematical Statistics by Gupta. S.C & Kapoor, V.K. Published by
Sultan Chand & Sons, New Delhi — 2000 Edition.

Book For Reference :-
1]. Practical Statistics — Thambidurai . P — Rainbow Publishers — CBE (1991)
2]. Probability and Statistics — A. Singaravelu — A.R. Publications -2002

Question Pattern
Section A : 10 x 2 =20 Marks, 2 Questions from each Unit.
Section B : 5 x 5 =25 Marks, EITHER OR (a or b) Pattern, One question from each unit.
Section C : 3 x 10 = 30 Marks, 3 out of 5, One Question from each Unit.
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Nanfable X' ane
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2. Polsson disbntbubion.
[ IBIﬂOm‘ECLL distnfbutton

ket us constdesn ‘n’ ndependent biails. I4 the |
' Successes (8) and

;as the

e
|tﬂpe. ! |
| 10— FS
! let %2 be npnumben 0] Sutcess and hence we have

N - o) Numben o Fallwies.
|

jallwie (F) ase neconded Suc#ess‘iveig

tnalls ane Mepeated we ﬂet a nesull of 1,

; P(ssFFs.....Fg) = Ps) pLs) PLF)PLF)P(S)-...p(FJP(SJ |
= PPAGP---. P I
° PPP:-:- = P 999 .... g

= , ——
A-Jackons  (n-w) Factons
" P"“. c,l"‘l‘i

But "o successes In ‘N fnalle can occwt fn nCxy ways

v+ TThe probabllfty of "X Successes In 'n' tnafle s
3‘1’&“ ba NnCa - P'l..qn-':l-
ti-e) P('.‘l. Suctcesses) = Nl P2, a'_n-'i
PLR) = Dexs Pd; q“""‘

NDTE '» PL"-..)":' hﬂl. Pi. q‘n"'k

Hene nc¢q pnt gr-% {s the (et term 1 the
expanslon gf G +p"
[0 ta+py" = gn+n gt pl .+ nea g T pry ... (A)




e Y

v m‘1
) ?

which & a blnomial Sentes and hence 1he  dictst bution
s called binomial d'l&.'\.ﬂ?buﬁonj

2. PLO Success) = nCp pogn-o . 9"
PUl Suceess) = ne, p'gn-I

P(2 Suctcessd = ncay p? 9""? and so on.

These tetme ane the Successive tenms Tn The
above expanston [A)
3. Lekt an expetiment consh tutes N fxalls. T4 the

experiment repeated N Hmes, the drnequency Functon
|oj the bfnomfal digtutbutfon s given by
Fear= N PL™%)

= N nCap?g™t : 4 -901,9...n
#+ In the

Prioblems  we Study fn thte SecHon, we
Shall  always wmake the Hollowing assumplion.

| M
! () Thene are oOnlY two possible oOutcomes Jor each

trnofl [ Success on tnatl ]

‘ (i) The Pmobab';"hd of & Success s the Same Jon each
tnall.

(i) Thete ase 'n' tHalls, where n s a constant .

iv) The N tnails ane TndePendenl:.

Mean and \aifance of the PBfnomial Distnibution

e know that jFost dfecnete P'ﬂﬂbab‘lh'hj dTstn? bution
mean fis & given by

oz BOnD [ Eomy=a]

: i
’Euu Pl Lpty 1 pdef ] 1



n
= AL NCy prAgn-%
“=0 P=a

1

—————
1

Oq." e ik [ qh—’p-q. 2 nce_c}"'&p1+... + nP“

1"

=}
nP [qn 4+ n_IC| orn-'z P _+(-h_1)c.10kn-3 P=+ RS Pn"i’]

i\

np Lo+p)™

"

| np LopP+g =1]

Hence
the mean of +he binomfal dfstxibution 1s|™=np

' n
Ma = 5 ":L"P(-z_') =

Now N
2 % NnCa qu.“""
=0

(&)
= 2 (awy . -
| = 1B %-1) N P2 gn-*
| - Zﬂ " n
- A nC n=-a
- % P™q Y 2T aqa

..1);-; Ca P‘l C}n -7

1=0
n
NP4+ T Ata-1) nEn=1D
- = 3 (U Y T A qnN-1
n=h %x(a1) sl ?

t

n
PP+ 5. inrne
| FTEMA N2 cans g gen
|

P IN-108: P Z (8D En., PR rant

i 120

it - NP4 hih-l-)P'l' {q*p.)n-‘z

| 2

| npE£1+4 tn-dp] = np [1-p+ npl ['-'P'*"rﬂ]
| FhP [g4np] [ 1-P=9]
| Vartance (p2) - 1A T

np (4 np) -n?g*>

| nP%
Standand deviation = Jnpg,



Moment genetating  funetfon (m.q.{.) of a bthomtal
dlsbitbulon about onfgtn .

e know that ihe mMmomenk genetating  functon o}

a nandom \ovilable X about OHTaTn Whose Pnubabﬂ?bj

Funcon f(x) 1s qiven by

Ma E) = =8
| b %o & dw [0 - priobabtliby $n ]

: let &4 be a nandom Variable w

| hlch  follows blnomial
distsibution.

| Then TS m.q.4. about onfgin s gtven by

Ma (&) = E[et"-] = Zﬂ _Etl- fen)

L=0D
| - -E +
| = e '1'—‘ r & -
= c ﬂ 1 (I
1z0 x P C“ ‘l_ :Ff-"'-)“-'—ﬁf_1 P'lqn--‘l_"
n
= 5 (ef)y*pa T L
20 I hn. 4 :,3:“ (Pe®>™n o q"-™

| n

o Lk g

"

1]

94"+ n¢ qn-! Lpet ) =+ NCa g™ (pe®) .. .

= (q+pet)

Moment ﬂgnQna.H’nca function ™93] of binomial
disbifbutfon about mean tnp)

W kT 4he m™. 9:4.

ot andom Vartiiable % aboub any
polnt ‘a’ 14

Hexe °-‘ t2 the mean °of e binomial dlsbiibution

Mx (B) Cabout ¥ = np)

TE [ebO=ND] | B [ebe P

t-e)




= o e ————

1y

"

1)

(A}

€ - mq.4. o x about onigin

-bn
i (q+pet)”

(e”*")" (q+pet)”

{ Lo+pe)” [e‘tp)"j

| e Py p ctPet "

| oqe P 4 petp3n

fﬂ, (t-pt+ pit‘* P33 ‘

ST PR )+ plivgbegiet, 3.;3

[',' e_-"' = 1“}'1
i(al'_q.Ph-'l- qP:tl arP&Eg 1[ + :l"r .
—~ T = _____ '}-) (P+P';}t'+ Paf t‘l )j
=35 7

%_P"""} APt + po b+ Pﬂ}l:LP+o,J

- Palatprn s,
e BT .}

n

 peE P‘%‘*-—fP'ﬂlﬂ P) 4. _5
{1-‘- [2l ‘Ppl"' Palg-p)+.. J‘}

t'.!.
[-H\I = Po 4 EI Palg-p) +... }

+nLn )

2
Pﬂr'* 3,- PGLa-PI+-s | +.nu.

[usfnﬂ L4 = 4y + ntn-1) x4 - ]
2!
Now Wz = toedifctent of B sh

2l

Pa
G- @) yoasfance - npa,



_ -
Mg - coe-dfclent 0j_é_! =npg (g-p) and so on

Recuwsinence Relation 4o the moments o} Bfnomfal
dfstnt butfon
ke know that

Ma = E [x- Ec)]”

n
& S (4-n )3’1 n Aah-2L
z P> (2)P*q
| @Tj-;}ene_n{-ful-fnﬁ w-n.b. p,
F d My

—_—

dr 2o (2) DP9 stamas @ (aonpy™ (o)

- N - A~
+ Lanp)igh-1 o pA) o (a-p)* P‘tn-uo,“-'l-'L_uJ

[ 9=0rp)

n
= = n 5 9
= (1) [-no(a- np )"-! p'l.qr“—'l-

+ (2-0p)™ [apr-l gn-n _ (-3 pige-2-1])

-nA 3 Lr) (A-npyn- P

g By

g ="
[-2)['1-np)" n .n-1 s B
AT - 2

————

oy

0

n
T
=

n
-nt T (a-np)*? IPI1)+ Zn (%-np)" pLa) ['l-—_._'"P)
Py

=0 =D

L7 Pao= (9) P*qn-1 ]

n
= SN e
b (%-rp)" Tp(ay 4 L En (2-np)™"* pa)

"
I
o
¥ §
=
-
L
+
3k
=
2
=



This gives the Necwrnence selation jon the
o} BTnomial dfstrifbution

Put n=| tn D, we get

momenk

Ma - Po I:nHo + duy -
B2 ] =nra

[ u[':t?, Hnl:']
rut n=2 0 (), we qet

M3 = pq [_1np.+dm]
P

1

Poy dMa
‘T

Po d [npg]
dp

PA d [np Li-p)])
dp
= npo LPL-1d + 1-p7]

1]

1"

= PE% pen)

= npyla-pl

Show that the” #t™® moment M::u about
bfromTal  dlfsbfbution o degriee 'n’
Pstooft

the onfgtn o4 the
1s gfven .b':i
Mo = (p2 ) n
(PaP) (g+p)
we Shaly

prove this sesult by mathematical nduc Hon
INe know that

(+p)” = 5

1=0

(:) Pq- q'ﬂ—'l

N n 0
P [@+p"] = f;_ﬂ iy _""F_ (P*) "2

d

EPE = Y.



== '£ (:) qn"’-_ 191-—1

P.gé__ (4P = p i l:) L
P 170

™
- n -
2 Lot ) P R
LD

= M
Heswik Ts brue 4o 5o
Assume that +the result Tg

Thus the Now tet us |

tyue Jox 1= k.

tle) : a k no_ ' n
e (p é_r*') (q+p)" = pp = Z. (1) prgna 4k
'D'l'jjenen H’a.Hnﬂ p&ﬂﬁang TSR T

P we qet
0 d \k - -
3p [(Pg-,-;) L‘HP)“] s E_n (;‘)éé'_) (PY) qN-2 K

) -E—a. {:)1 PA=l g ak.
= Eﬂ (:)1¥.+1 - g0
K o) (. z
"% [trd) (areT] - Z (7)1 g goa
o “'k-il

|
|
i
i Thus the sesult fs Enue fon n- K+l (ise ?j the
!:—xesuib s bwe Jon nw=k, ft s also thue Jon 5= k+1.
;Heme by . Tnduc Hon  method,

fategral values of k-

4 n
| ey - o (P-25)7 (qep)"

it 1s bBrue Jor1 ayy posTtive




Bx ol T saon and Voriane o7 & pinorial
dia bt butfon asr 4 aneld, ridplrz!)
g8l Wk T Mian 6f Binondak
oiabi bukion = np and voulance I3 MY.
(ives. hp =4
b AN

np ¥

npc; !

0
— Z 8
® " AR 3

=" ' %:/3

o
Y
put We know Pt9 =) |
mm é 7’:’-—? :.> )D: ' \/'3 %MP:—.S_-:_‘-

H-Q.CU\...-;A/P_.___‘?




F“io"«' [0 COLAA  aae  Thyowwn A?Mu.!ﬁa.n.wulj
Fand e paobab?iing Of cbility atlingdTloadi
g0 npiandh ko e AP ko dosD -

—
X A~
s Aewip 9"

P(‘Ellfﬁlj v -AWCRUM U ) = PR
P getting alfeost 7 haaols)
X % RN

:P("?—'f)
- pcﬂwp(ﬂ + pLad 4 pio)

7 2 ]
’0(’—7('/.1.) (',{J) + 10Cg (%

10,
) ) [0Cyo (%)

L

v (%)

3 oG, (
c{]
J [,0t7+l0u+locq+(° L




(M} TM Pfﬂ!;;ﬁtb'thfd @f -’gwml:?‘f

prx=x) = nle P o
= i x = |
j P |
{n-—m'ﬂ A
~ |.9. 5.,.(ﬂ-af)fn+a'41)fh—'ﬂi
e tn-z)-xl
¥
| = P}
t"P) ’r ‘dft
— A= In-200 nsxd)
MDA
2] [I:*"
- "
N

—  nn- MN-2) <= n -14)) T

& " (1)




hen e '”**waam

....... |

[ 2% e i
- > {22 *

| = 7 o |

‘&mmw% (2yint) 2we getd

: X IA

SUPIRERIZA e - mem g\l - shes
zl

B e rice: dhe . protakilily juncdion ef o
rrﬂrﬁ.om Ve ble' X wiich  +ollocS pofsson 1

| jdwh,‘bmmn Wh give n l:na
I' f P[j.. I}“E"h?sx ' ;[':-GF“-E"‘ PR
g z ) o ]

= & rc{@mﬂ‘?&&' ,_ e




zte™ ?eh(ehu)
‘Mence MxtL —eMet- =
«: Moment Wmﬁ Hun cHon of "'h.o..:
q-(;x,rLcﬂmm vostvobre tx tuns
Mxl‘:j"“ }\{E.L*\)
To dind lean and vosiante o u,_n
Qnmbondm\n\au)ﬂﬁﬂ
we know kthad . dov dideveke P"ouﬂv il
s dibrnbukion - L NGAN A given \DZ! ‘

LR
-
|

M‘I‘ = E(X) {

R S BN EP‘*“rPO‘-‘rJ
X =0

s 'xe’%lh
= X a. e |
A 2 o i 2 |

x =0 - L




Hene o Mntt‘n =e Ee‘r*lj

.U Moyion | of ﬁﬂﬂﬁw\
poundom \awsicdle e
| Metl) = e?lek-1)

T e

Junchion ¢f 1he

TQJ 4 {nd Mecxﬂ m\r:l "\J‘Eﬁnumqm&|

Pﬂ%aﬂ tfihl v ibukton

| wie know thod 4oy diswrete M“L’H\?
UL :l cﬁmhibﬂmﬂ Wiesun wa a’i'-."@"llilg

}?afi

T

;U-' = Elx)
L _ 2 o [ pao-pdd]
£ "5 :
— g & - _:i
] =) AR




\

v R

Ex o 1‘{ WiA & poission yan ot
PU%Za)y = o p(N-4)et Gop(X-6)

pand () }“’IMLAGJ X (i) m;’aﬂu-‘g ¢ &

BE  Plran) - poARR

N

—_—— X:DIF/N.'

x )
Giiven .
PEX-a) - g (% 4) 4 90p(xb)
ﬂ_hh,ld' -7 b
(Pa # Pt
3 y 6
Y :e_'mi(ﬂfwtmej
4/ &/




H-QCLJ\: A=)
Viaionte = ) =)

Stondon o Mwa%= )1 |

Excoa 2 x 40 Ppoision WUO.ID
suth That p(a-1) :3/10 ool F(xna‘) Vs
{U\ﬂ\ P(x=0) and plx=2)

B e b
L] '1
2 S B B




L ¥ . a \ i
F;_t_tjﬂ? g powsm, distn putfon:

e A

Ex:0) Pit .a /Jo}/sdmu Oﬂ,c‘/sh“cﬁwol:xm
o TRe 50/&0&:?7 olatee and Cﬂda’d
Ke i osret cok fAL quEn LA

F_____.__

Doty o }l&{&’"

F”’Q‘Zu.uuj Pl ol ﬂ I's e

:fﬁwaDA,"

}f | Tao st ot
. x :[’L ,t‘m?,u,th.uf-%
0 ) O I |
L l bo bo ° ' b
;’“ £ 5 20 l5
) 4 3
5 ' A o
I N [ZIxcto| o Qoo
Meon % - Eil&":: _I_U__q ::0-5_1
N Moo
Taorstcod a&/sfnéuﬁorv I A g:wuv 63
pr(x) ' '
.e--v-l/_f(

%l 2




Heatr  The st ol ﬁw?muu oL

gf\ra.w b i

- b %
—f(‘lt\) - d00O £ (0'5‘.)

5
P"‘"*‘;"‘J n=206, 1, & A w @ e jd

- U2 0
"-fto)-: f’wo)‘ﬂ- (0‘9#) yi

o]

J(f) = o&OOXQ;o.b ( 0“5—)': 59

¥

2
2= oo o 0o L B E 1
o |

Uf(ls") = o?OOXQ-D'g(o.B')g:\g

2]
’F('t‘l) = o?DDxQTO.E '{0.5;)-? . b
A ) E1s




Conbinuous Vistyibukions .
Normred Dist bukion

A h‘fllr;\dcrr\ ~ odle % s Rauo _
NnNoymeld CL[))h:LLA.HC;ﬂ Ll maan andd N an<a

& :5? 20 CY O(Q,WL'-‘-::JH }um Jien i 'rd“f - I;'IJ
PYeb ab\u;lj Jowo. e Y,
\ e

. ()
th) i s 5 ]
g e

~08 ANLDO, 00 PO ,° o 4[.449,

Tha leked ovrea Lowndled ]’“j o oS
Cuvie Q|

e
\

i ; o
Avea = 5 rﬁ‘\-;x_)o‘\:)(_ = j — O
-~ 38 i

o dz1r
Pt b

C,t i
=0 = = O
X =~0 =2 = —0f
=
YE o ! -=
- :3 e ?* od=
. U“a‘:l_n-
~ e
2.
b W
m:j e~ d=
-0
=
= i e —~Z-
l:;::_ﬁ— J e =




—"'““’mm
2

oo .-
= 2 ____dﬁ = | i J @_u' i = el
JE L 8] 2 5
Aven beaumdodl ) ha normed cuayue g \
)
p (o, << X,) = S A1) dac
3('_\ rn_
T ~ B
i : . aer
~) T © S
2 :
¥ = (x-pm)y

\ | 5 .
- .iln = e

o deL

-

(Lk -
P = = u W -):*—_-:“_1 '21.:5 X_:_L:i"
(opy —
ez = da whom =X, « ™, = Ufl__;\f
O\.
2, -2
'8 Lz‘ L5 s ) - \ 7.
? * ..)9_(‘\' < 0{.2 "(f)(;_v)
Tho § ~22 ey

pol. J e oz is callod  the
P‘C‘Lang/ '\r\tacjml s "The Goliok o) Yore iningmb,
& et valiar o 2 ave qusm v tha Lol
The cumse Qluom by | .2
D= et da s called

Stamdord Nomal eurse and i i beld Sha.pod
amd  Qymmaelrica) about the Lma = =o.

NO® ¢ \- foon  Modian ond Mode o) e
Morrmod)  dustbulion  coindda
9- QD : D * 8D =\0: 1213 1\5

M. eag o) Normal Pisth buion

m— = )

My LE) = § &L el

\ _ (x-w)
:) Qa'ci' e ot M

_o T{iﬂ.l‘r



I

1

1k

)

))




Monuats o7 Noimal distribution
0d of osdr Aorents about Meon,

Jiven by
/A&n-ﬂ - 7[(7( f*—)&n”'l[‘f ol %
- (x—p"
y Nt | }
ofo (P a r » TE
= 3 )
oINt] e




T

pPut R =
> o0& =x—j 3oz = dxn o
’ =r 2N+ *% - Ol
}*Qnﬂ“‘om f(o*z,) - & ¢
__o: &
. T ], (o-z,)&nﬂ_ QT AT

L




A 5 A& . AP
Mign = o .o‘lf(df) 0 ?'ﬁ
e ot
i
2 ol o““'f 8 v_ShadE
= (i
?
= e F Wil
¢
A GE

_CLw»j"A—j N Fon=l WE gL

n-1

Fana = 270 4021y
G:‘
¢ }a(;m :&O_& r(’)+.l/'°1,) _do'&(n-*ZJ
Man-cb T(h')/ol)

(~ rp0-DY(r~)]

1. ¢
0 i .-a*(an-"')}*an -8,




Bx o). % ox aovmadily Ou/s)'ﬁbu;b&fz’ oL
He MLan %xma,anolmf‘bﬂfo .
Pind Owr TRe p')oba,b:/if}/ o The {ofcowmj
) % > Q0, yiy < 20 Vi) D % )

VAN - Y =ld, O =4
U p(x220)s plzsq)

20.5-pPlo 222y 24D

=05 —D.477y
= 0.039¢
Ui 7 find Pl 2 90)

NLLN 'xzalff},z,:‘l—ﬂg
o 7.

P(xf"“’):f’/z-_’-_d)

— )
R0 2ol

= ’_' PCZ’.?__&)‘

=l-0.02a¢
=R

(TD fund p(02x2)y)

o w=0, = 2 H _p-ia S
Fon i
Whow x=)a , 2 = »-p L

g W ol

4'
B P(-32220)

0. 4987 (foom table)




