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Syllabus of Mathematical Statistics 1

Chapter 1: Additional Topics in Probability

Special Distribution Functions : The Binomial Probability Distribution, Poisson
Probability Distribution , Uniform Probability Distribution , Normal Probability
Distribution , Gamma Probability Distribution , Distributions of Functions of
random Variables (Transformation technique, Distribution Function technique,
Moment generating function technique), Limit Theorems: Chebyshev's Theorem
Law of Large Numbers, Central Limit Theorem.

Chapter 2: Sampling Distributions

Samplmg Distributions Associated with Normal Populations, Distribution of X and
S2 , Chi-Square Distribution, Student t-Distribution, F-Distribution, Distributions
of Order statistics, Large sample Approximations: The Normal Approximation to
the Binomial Distribution, Limiting Distribution: Stochastic Convergence, Limiting
of moment generating functions, Theorems on Limiting distributions.

Chapter 3: Point Estimation

The Method of Moments, The Method of Maximum Likelihood, Some desirable
properties of point estimators, Unbiased Estimators, Sufficiency, Consistency,
Efficiency, Minimal Sufficiency and Minimum-Variance Unbiased Estimation,
Cramer—Rao procedure to test for efficiency.
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Discrete Distributions
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Continuous Distributions
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Table X Discrete Distributions

Probability Probability Moment-

Distribution and Mass Generating Mean
Parameter Values Function Function E(X) Variance Var(X) Examples
Bernoulli g, x=0,1 q +pe', p Pq Experiment with two possible
D=p=l —00 <[ <00 outcomes, say success and
g=1-p failure, p = P(success)

n .
Rinomial ( )pxr:;-'"'x+ (g + pe')", np npq Number of successes in
n=123,... r —00 < <00 a sequence of n Bernoulli
D=p=1 x=01,....n trials, p = P(success)

. 1 PEI 1 q i
Geometric q'p. : r - — The number of trials to
D<p=<1 x=12.... —4E P P obtain the first success in a
g=1-p t < —In(1-p) sequence of Bernoulli trials

_ ) Ni\[ Nz : :
Hypergeometric ( ' )(n B ,r) N, Np\(Na\ (N —n Sa!ﬂctlng n objects at random
r=nx=N, — N nl— nl—||— without replacement from a
n—-x<N, ( ) N NJANJAN -1 set composed of two
N=N;+N; n types of objects
Ni=0 MN=10

-1 )’ .
Negative Binomial ( ) g, (.D—}r : ! r—i The number of trials to
r—1 (1-ge') p p obtain the rth success in a
r=1.23... x=rr+1,... t<—In(1-p) sequence of Bernoulli trials
Dep<l
aXe
Poisson — eHe'=1) bl A Number of events occurring in
L=0 o . a unit interval, events are
x=0.1, occurring randomly at a mean
rate of A per unit interval
1 1 21 :
Uniform —, x=1,2 % . T Select an integer randomly
m=1 m from1.2.....m




Table XI Continuous Distributions

1. t=0

Probability Moment-
Distribution and Generating Mean
Parameter Values Probability Density Function Function E(X) Vanance Var(X) Examples
r
Beta @+5) a1y _pp-1. v of 2 X = X,/(X; + X5),
a=0 [(e)T'(B) a+tp (e+p+1)a+p) where X and X5 have
f=10 D=x<1 independent gamma
distributions with same ¢
212 1 1 distributi
Chi-square T ———. < r r (Gamma distribution, # =2,
r=112... L(r/2)27 (=207 2 & = r/2; sum of squares of r
D<x<oo independent N(0, 1) random
variables
1 1 o .
Exponential P Hf 0<x<m — = - f e Waiting time to first arrival
f=10 d 1-o when observing a Poisson
process with a mean rate of
arrivals equal to A = 1/6
xelgxlt 1 1 . :
Gamma ‘ —, — < - wf) wh? Waiting time to eeth arrival
o =0 [(e)s (1-61) 0 when observing a Poisson
8=0 Dex=oo process with a mean rate of
arrivals equal to A = 1/0
g~ (1-1)/20° s ,
Normal g+t /2 I o2 Errors in measurements;
—00 < I < 00 ov2r -0 <l <00 heights of children;
o=0 —00 <X <00 breaking strengths
1 el — ¢l a+b bh—a)
Uniform P a<x<h 7 , 1£0 — ( ) Select a point at random
—0<a<h<oo —a f(b—a) - 12

from the interval [a. b]




