Mathematical Statistics

Estimation

1. St

Method of moment By 7774, (B85, GBS

MLE HYZERE)TE, (BEL, BES

Least squares HYZEEREIE A

Method of moment, MLE, least squares & fH[E[1E? 52

2. FHESBMEETERRRISEBL R AT 'R (1)

Mean squared error (MSE)

Bias

variance: f@s efficiency Y7574 (CR lower bound), f#fE information
number, fi#fE relative efficiency

MSE, bias, variance HY[E{4

3. FHESBUEETERRAIEFLR AT ENFIEE (2

fi#fE UMVUE (variance —E & 7%l CR lower bound?)
Rt B, s A (exponential family =22, $H¥f
exponential family %7 {74551 E)

st 28 UMVUE /Y[ {%, Rao-Blackwell theorem

4. & faﬁﬁ%ﬁﬁﬁ H’J@*ﬁ%ﬁﬁi &’E

random sample HJZ

Wi kgl data m@ﬁlﬁ’“ﬂﬂ[ﬁ{lﬁﬁﬁ

W data B HES M, sample mean £ sample variance {9454 By il ?
‘& data JEH B EEETME, W54 sample mean Ei sample variance Y
PAN il

t, K77, F S el #e?

Hypothesis testing

5. Hypothesis testing A E&HMEE



Null hypothesis, alternative hypothesis, randomized test, type I error, type Il
error

82 MP test (alpha, power fY=Z

fi# % Neyman-Pearson paradigm

6. ATk MTRERESETE

fi#f% likelihood ratio (LR) test (DL 8 (st & R 0E)
Asymptotic distribution of LR
DUt e & Re o iy mean Sffl, SEHA0AIEERS LR test

7. Confidence interval

Confidence interval V&
WA B 5T & T confidence interval? 55223
Confidence level =%

Y{aEE#ELRA ([ confidence intervals A9 /N2 (£ &/ NYEL#EF, given the
same confidence level)

Z1{a] A1) A confidence interval ZEFE S E?

8. Two-sample comparison

o] FH E T LE#e Wi (E A4S (stem-leaf plots, boxplots ... )

Two-sample t test

EEERE Sy FI 2R 5 S8 TTAY normal populations {H variances 5 RA1A%,
=R EAAN{a] {8 A two-sample t test.

CL#w: paired sample design Eid two-sample designs

Probability

9. Probabilistic concepts

BEAZEZ ] ~ S5 ~ axioms of probability ~ FEf% S8y (LG EEH]5-551H)
Distribution function, density function and their relationship (&35 457 A &k
ISR )

Quantiles of a distribution



10. 2R B A R R P SR B

Poisson random variable [y B

Binominal random variable iV 152, {a[i% =] A Poisson approximation,
Normal approximation?

Sample mean, sample variance EZ Normal, Chi-square 4-{fif3EE{%

Let X be a random variable with distribution function F(x), if U is uniform
on [0, 1], then F1(U) has distribution function F(x).

11. Multiple random variables X1, X2, ..., Xn

What are the joint and marginal distributions? [y 1Y G 42

For two random variables X=0,1 and Y=0,1, f(0,0)=f(0,1)=1/6,
f(1,0)=f(1,1)=1/3. What are the density functions for X and Y, respectively?
(ESER 7 =g AV

Covariance and correlation

Covariance=0 Ei independence & imply 3?

12. Moments of random variables

nth moment of a random variable, expectation, variance E#
& H Normal distribution Y expectation, variance
it p(XIY) BUEGRAHIZE EX]Y):
® Arandom variable of what?
® E(E(X|Y)): FEHA(HEE? F—{E E Z#t¥ Xor Y? 5 {F E Z$H¥# X
orY?
® = p(X=1]Y=0)=p(X=2]Y=0)=0.5, p(X=1|Y=1)=p(X=2|Y=1)=0.5 and
p(Y=0)=0.2, p(Y=1)=0.8, 51 E(E(X|Y))

Converge almost surely
Converge in probability
RELEHA

Converge in distribution
o S R i 2

B SR IR AR (%



14. FER
- F Cauchy-Schwarz inequality &5 (Cov(X,Y))? < Var(X)Var(Y)
- Jensen’s inequality Z55 24 (ml~ -9 Hy Nt T8
- 3 Chebychev’s inequality 2555 K #0ARE (fi5% variance < oo



