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PROBABILITY AND STATISTICS

UNIT 1 :
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)

UNIT 3 :
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)

UNIT 5 :
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.

































































































UNIT- 5 
The fmpottant drsoete dfstfbutons ot a nandom 

Nafable x awe 

.Bfnomf al distnfbuton 
2 Polsson disttbution. 

Binomial distnfbuton 
ket us con stde 'n' fndependent ttailts. T the 

Suecess es (s) and Jallwie LF) ane neconded Successively 
as the tnalls ane nepeated we get a nesulE oj the 
typ 

SSFFS. FS

et be numbet o Success and hence we have 
n a numbe 0d failwes.

PsSFFs...FS = Pls) PCs) pLF)PLF) P(s). PCF) P(S) 
PPP P 
PPP P 

A-factons (n-a) factons 

p gn-* 
But Success es tn 'n tnalls can occuIn nca ways 

The paobabil>ty 03 Successes în 'n tnalle 1s 

3ven by nCa p9n-2 

ie) p Successes) = nca p2, -
PC4) nca Pi q** 

NOTE1 pla)= nea P*, 
Hene nCa p gn-7 is the (+1) tenm 1n the 

expan sfon o (q +p)" 
t9+ P" n +nCn- p'+ +nca9h**p+. A) 



which Ts a binomial Setes and hence the disttf bu tion 

s called binomial dtetntbutHon 
2 PlO Success) = nCo p° n-= 

PCI Succe ss) = nC p'n- 
PC2 Sutee ss) nca p qn and so on 

These tetms ane Hhe Successive tems n the 

abore expanst on lA) 

3. Let an expesiment consi tutes n tna?ls. I the 

expeiment epeated N Hmes, the Jneaueney funeHon 
o the bînomf al dfsttbu tton fs given byy 

N. nCz p*on-1 0,, 2,. n 

t In the Poble ms wbe study în this SecHon, we 
Shall always make the followin g ass umpton. 

i) Thee ate only two posstble outtomes Jon each 

tnaf L Success on tnai] 

tii) The p1obabi lTty o a Success Ts the Same Jon each- 

tna 
ci1) Thee ane 'n ta?ls, whene n is a constant 
tiv The tnals ane independent. 

Mean and Vatfante o the Bfnomial Dts ttbuHon

eknow that Jon dfscxete pnobabil+ty dtstnt buton 
mean s given by 

Ex) ECx) = *] 

1 Pta) LptA) 1f p.d.f.] 



= ncz paan-2 

0 +1. nca- p+ 2 nc2 p+ np" + 

nP Ln+ n-1Cj n- p +0 -1) Can-3 p+ + ph-] 
n-1 np l9+P 

Hence he mean o the binomfal distntbufon ts =np 

(a+ta1-1) nCa pa qn-* 

Z nCap^ qn-2+2 1(1-1n Ca p2 o- 

np+ ~ 1t1-1) nn-12 (n-2) Ca-2 paa"-* ACa-1 

np+'n tn-) n-2 Ca-2 p. P 0 

np+ n-12n. p2, } n-2 Ca-2 p n-* 

np4 ntn-12 p, (q+p 
np 1+ tn-1)P] np L1-p+ np] 

np [+np] ['1-P:9J 
Vanfante (Ha) A 

np (94np) -n*a* 

Standand deviaon = npa 



Moment genetattng functon tm.g f) ot a bfnomfal 
dts tfbuton about ontgtn 

e know that the moment gene ano funetfon ot 
anandom Vatable x about onfgin whose p1obabf libty functfon fca) fs gven by 

M Lt) = 2 c ta- pobabtlihy f] 
le x be a noandom vanfable whteh fo llows bin omial dtstxlbutHon 

Then its m- about onigin is gven by 
Ma Ct) = E[et* z e. fea 

Z etn ca Pon- Cf=nea J 
tet nCa -1 - z pet*n Ca qn-2 L-0 

0 

Znca tpet)*an- 

9 +nC9n- Lpet )+ nc pet)* 
(9+ pet" 

Moment qenenatin g tuncHon tm-9 d ) od btnomlal 
dis tnt butfon about mean np) 

I.T the m.9 0t 1ancd om taniable x about any potnt a' is Mx tt labout x = a) = E [etlx-as
tee a fs the mean ot he binomial dtstni butfon 

i.e Mx t (about x = nP) 
E Cet nP] = E [e"etnp 



tnP E Le] 
etnP m-g od x about onigin 

e bnp 

(+ pet" 

-le q+pet)" 
tq+pe" teP 

9e+ pePetf 
le+ pP} 

4-pEPt- )+ Pli+gt*4 
21 

-4P+ )P Pt 
P+- Pt 9t+ PaElP+9), P9lg-P+ 
1P9 PP) + 

+nP+P-P) +... } 
*nun- P Pl-P)4+ 

Now Ha toejjitent o = npq 
ti.e Voiance np 



6 

Hs Coej#fctent ot np (g-p) and so on 

Recuwinence Relatton on the moments o Binomial 
distit buHon 

te kno that 

H E Lx- Elx)] 

(a-np)" (A)P*9^-2 
91enen tiattno w.1.t. P. 

dp 

+ la-np)"an-1 a p^+ (a-P)" p2tn-1)qn-3't-1)] 
41-P z ) I-nn la- np M*' pa"= 

+(1-np)" [ap^-l n-2 - tn-a)pa,*J 
-n ) ta-npn p"qn-" 0 

+ ) ta-np)" p* 4*1?: * -0 

-n la-np)M-" p ta) +~ tanp)" pta) ( ) 

:Pa () p*9n] 
-n (-np)*" pia) + (a-np"*' plu) 10 

- n Mn-i Mn+1 p dP 

i.) N+1 PLn7 Ha- +dHy 1 



This gives the ec wnente ielatHon ton the moment 

ot BTnomi al dfstifbuton

put nI in O, we ge 

dp 

Put n 2 in O, we ge 

PdMa 

dP 
P dCnp] 

dp 
P d Cnp 1-p)J 

dp 
npo LPL-1) + -p?] 
nP-P+9) 

np t-P) 

Show that the th momenb H about the ontgto ot the 
binomtad dtstfbuHon o deg1ee 'n s gtven by 
Pioo 

HP t9+p 
we Shall pnove Hhis nesulE by mathemafcal îndut tTon 

Ile knou that 

1:0 

n-7 
P 



8 

P1t P" = P~ )an-, apa- 

) . 

Thus the Hesult is tue jo n= 1. Now tet us 
ass um e that the HesulE Ts tnue Jo1 1= k 

DiJJeentHaHng pantiallu w.1.t P we 9et 

-1) pa- n 

(4P] (s) * 

Thus the Hesule s tnue fon 1 k+l. tie) ij the 
Hesult is Etue Jon n= , ft ts also tnue fon n= k+1. 

Hence by, Tnduc Hon method, 1t s tnue Jon all posttive 
fotegnal Values o k 

ti-e 



Ex 0 T MON anol Vansane o{ a Dind 

dis i buion a 4 Unol , Pind P (x) 

So K TMian 0 Binouial 

ikbi butionn = np and vouian ce is v. 

tiye hp 4 

nP 
DP 

npq 
x 3 

3 

ut We know Pt9- 
Thun P-l- 9 >p- 1- >Pa P- 3-1 

P 
Mean = 

n(A) 4 

) 

P(a2)- 1- plo) 

1- nCo P°q" - o P ()- nCP -

1-9-1- (%)' 
P(121)= 118 



Fx: 0 10 COLNs ae Tha own inuul faneouuy 

FAn yie pAo babitih ability alteos 7had 

ol 

PgettuqxAucces es) p(x) ntx p'a 

p 9etunq alfeast 7keads) 

= P(x7) 

-PT +p(8) + Pl9) +pt10) 

10 C7 (a))+ 1ot (%(%)" 

+loC ()"(h)+10C () 

10 +10c+lOC, 
+lo C 

oC1 
Ido A5t lot 

lo 

16 1 0 11815. 

/0 



Poisson DisributibD 

Pokson lolribut ion a limiing Cazo 

obinomial disti bukion 
undesy the 

tollooing asumptions 

Ci The numbe e trails n should be 

indofinitely Jasige. ire) h> 

(i) The proba bility SucCesAEs p 

to7 each troul u inclajme 
Small 

0 np-AShould 
be inite whasi e sa 

Corstant 

Now knoo that tha binomia dichyibutio 

PX=X) n a p -

n 
P(1P)" 

Cn-x) a 

:2 3 tn- Cn-a 41)Cn-7i= 

2 3 -7) * 

-( (1-P) 

ntn-19tn-2).n-X41) 

C 
= nn-1 )n-2)(n -7) )x 

( 



On-13tn-2 n-4).) 

Plx)N[1)) 
() 

We inoo thal LE(1- 
h> 

Od (1-4)Lt ) 

when h0 rthe e HS o t)g ives 
e 

SuhAturig 2y int1) we ge 

prx=x)= e z=o h2- 

Hence 4 he probabillg tunclion ea 

TCuncdom Vcuita ble'X whtch tollocs pofsson 

dislri bukion th g ive n b 
ptA-X) e O12 

2 

o bthchoise 

Moont o Genona ing Funcdion hte 

Pot.sson Distvibution 

tha m-8 Yandm 
n/e Khou) thot 

Vaeia blef x given b 



X 

PoSson Disy 

. 

e 

he') he (te )x 

e he" i(Ae 

e-l+ * 
ee ete-1) 

4ence xt =elet-1) 
Moment generLat ng tunchion ot the 

TOundlom Vooioble lx 'w 

Mlt etet-1 

TTo Pind Maan and voo tarce e the 
PotBonduri bution 

e know thal or dhberel e prombile 

and dotnbusion 
maan u aiven by 

2ntx) P-P: d. 



M ) ew) p d1o 
Poicson clutribukion 

( 
0 

uhe(e 
e +X 

ee et -e cet-) 
Henc Mtt) e'(et-1) 

Moron o neseakirg tuncjion tha 
TCundom caicble u 

Mett)- e(et-1) 
TO Tnd Necn d vc ionCo the 
PoujSon dilr ibukfon 

e knoo tho Hor d xee Probabay 

Cuno drbuidn Mean w gven by 
M Ete) 

U tr) Ptx)-p d 

re".A.Y1



Ex!of nis a poission vaiatu 
PX)q PCx4) 9op(x- 6 

PAnd )Mean e1 x i) rauiana 

Col PCx-x) 

Gtve p(x-a) . q (x 4) + 9oP(X- 6 
o e33 

A12,103 +90 
Al 

61 

3 

8 

3 
+3 4 0 

-3t94+l6 

3 3 t5 

=07 A -



MRan A- 

VoUianC 

Stanolad oluivotuen 

Ex0 x a poimion Vauial 

sutb Thot p(x-1) 3nd p(x>a) 
und Px:0) and plk-3) 

P(X-*) 

10 

Px 2) 2 

(O 

e -

/0 

Px-0 e 

(%) PCx-3) -



Fitting poson distn bution 

Ex:01 Fit a poinsON disri6 
buion 

to tR following data and cal 
Calcula 

TRe huoAL tH cal fAqwnie 

3 DLaTs 

I5 Frequny a 
Solwtip 

TMAOALHCo 
Prequwnies

60 bo 61 
5 0 (5 

3 
6 3 

N 2100 
00 Mean = fx 

N N 

by Torntical diatibutfon A given b 

= Nxp(x) 

x 
(3-) 



tRe TuosuiCol mequLncil OLe 
Hence 

b gtve b 505 fCx doo 

Putting 0, 1, 3, 4 We et 

fto) 200 xp -o-5 (o-s)" 
=I 

o1 

c 00 xe 
.5 

5) 61 

2 doo x0:5 (o.5)= 15 

1 

33 3) 200x e-0(0.5) =3 

4) 200x0 5 05) 



Conbnuows Distibukons 

Womad Distibuhon 

H yamodan Vomiclex is ainl tollo) 

noYmal distibuhon urthmoan ancd Van ante 

b i odomsily uwncion is uem by the 

PYabability o -(-) 

O02 

Tho orel area bounclod by tho alos 

- (o- Cune 
2 

Avea )ox J JaT 

Puk 2 ool z = d 

Cuhem = o 2 0 

Area 2 dz 
02T 

J 

2-T 
- 

pk olz dz = a cla 
- 

J2 d e 

ou e 



2 

2 JT 

iS Hra bsundood y hQ nOTmal uYue is Aira 

< *) J ) d 

- (- 
2 

e d J2TT 
X2-(x-) 

Put 

7 Sdz = d 

edzdl) 
The intaqral F 

ol2 is callolo 
inaaral The voauos o hose intaqrod PhoLabl 

tokle dvent Voulua o z ave gucn m he tae 

(2 Jar e da is calsol t 
Tha CUUTUe 9umb 

stamdord nomad CLTUe aund it is bel sha ped 

amd Symmebricod about ha uma 

Ndle aan odion ard Moda ho 

dis bribuion coindde NOTmo 

2 9D:HD SD= 1O: 12 : iSS 

M. C F o Nomad Dis Y buiom 

da e 'J2T -0 



doc 
JaT 

Pu 

: = whon -0 ,2 -oo 

2 

odza cla 

Jlo), e 

e(2-t+ da 
Jam 

J2 
e (2-ot) la 

e 

X 2 e 
e 02T 

e 

Mx) e 2 



MOMULR o No1Ma diuibution 

Od d Adr MMOMent about MLon 

Qiven by 
an+ (x-p) nt fx) d n+ 

-00 

- (x-p nt 

fC1-A) g dx 

2 

- (x-p) 
alx nt 

-) 
-0 



Put = 

o=X elz = dx 
- (oz) 

Od (T2) 

d nt 
(oz 

o0 

-dz 
0 

VaT 

d nt 
nt) 

Even Okder MOMLAB aubo ut MeaN da 

ive b 
on (x-p) fx) dx 

-

dz (z) 
o V TT 

-dz 
o0 

2n. 

aT -0 

T 0 

functiOn



Puut =t zd oltE 

at) - de dt 

Vat 
an 

o0 

d O 

T 

(n+s)-I 
dt e 

o 

n n+TaJ T 

CAang lAg n toh-1, We 9et 

n- 

an-a n-3 
o-) 

an 
n -

o (t) (n-%) 

(h-Ya) 
rn-n-)T[n-1)

0) an = (an-')Pan -2 
AloHON 

Whick gires 7Re Aecuiiene Ae laution 

for the 
momen 

tnoTmal 

olismbut10 . 



Ex:0 x AO TMUli olistmbute d On 

4 tke MLaN Xid l & and the -Dig 

Aind Our tRe poo bability ef he folbwing 

x 20, Vi) x d0 UID 04 x) 

&ivEN- =la, d4 
) Plx o )= P(z22) 

0.5-P(o 2z2) -O 

05- 0.477 
= 0. 02Se 

D TO find P L 20 
0,z -M 0- )2 

p(x20 ) = Pl z4) 

-PCza) 
0 02a8& 

O.77 
n SD id p(04 2l2) 

tkon = 1a, Z -)2 

PCo4x 1a) P(-34 z ) 

= 6.47 87 (F0 tabe 


