Mathematical Statistics

Estimation

1. 2EfhEt

Method of moment HVERE 7L, {EEE, HrEL

MLE HYZERETTE, (B85, BhRE

Least squares FYZEfE [ Al

Method of moment, MLE, least squares = fH[E]1E? 522

2. FHME2BEETRARABEBLR A BIVFEE (1)

Mean squared error (MSE)

Bias

variance: @l efficiency HY 7774 (CR lower bound), fi#f% information
number, fEFE relative efficiency

MSE, bias, variance (%

3. FHESBUEETBAIRRIBEEL RS BAVFEE 2)

fi##F% UMVUE (variance — & & %7 £l] CR lower bound?)
Rt BRI, g% (exponential family E, $t¥f
exponential family % 7E{74851 =)

szt =8 UMVUE BYEH{%, Rao-Blackwell theorem

4. fEETERENTNIREEME

random sample HYEZE

Wik data 2 ASHRETE 5>

‘& data 4 HFREST, sample mean Ei sample variance B4 By faf?
‘& data JEH B ERESTMA, A{[15%] sample mean Ei sample variance HY
PANiiKs

t, K77, F Mo HEE?

Hypothesis testing

5. Hypothesis testing EAFHRMHE



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

7R 2 MP test (alpha, power HYE )
fi#¥% Neyman-Pearson paradigm

6. H T, MTEERESRTE

fi#FE likelihood ratio (LR) test (DA E{LET & A FEHE)
Asymptotic distribution of LR
DUfgs 78 B BB ST (Y mean  Sfdl], S HAA{A] 2R LR test

7. Confidence interval

Confidence interval [T
WL BE (T 217 confidence interval? Z5ER (]
Confidence level (V=

YA EL#EL R ([ confidence intervals AY /N (B &/ NYELETEF, given the

same confidence level)
A FIJFH confidence interval ZERE{EEE R E?

8. Two-sample comparison

Ae] F B EEE A (E A4S (stem-leaf plots, boxplots ... )

Two-sample t test

T EERE R ST B3R E JE 1Y normal populations {H variances FJAAIRE,
S HAAN{A] {55 A two-sample t test.

LL#S paired sample design E2 two-sample designs

Probability

9. Probabilistic concepts

FEAZEE] ~ B4 ~ axioms of probability ~ FEH#% 8 (DURHEA1+357HH)
Distribution function, density function and their relationship (3} 7548 71 EfL 5k
B BEM D)

Quantiles of a distribution



10. ZEGERY BT PR SRR
- Poisson random variable HYi#E 15
- Binominal random variable Y&, {A/HF ©] A Poisson approximation,
Normal approximation?
- Sample mean, sample variance Ei Normal, Chi-square 43 iy {%
- Let X be a random variable with distribution function F(x), if U is uniform
on [0, 1], then F'(U) has distribution function F(x).

11. Multiple random variables X1, X2, ..., Xn
- What are the joint and marginal distributions? =& 1Y G742
- 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?
- RO EUE T
- Covariance and correlation

- Covariance=0 Ei independence Zf imply 3E?

12. Moments of random variables
- nth moment of a random variable, expectation, variance £ %
- #\ZH Normal distribution Y expectation, variance
- R p(XTY) BE R E EXY):
® A random variable of what?
® EEX|Y)): FHEE? S5—{E E 28 Xor Y? 55 E 2t X
or Y?
® = 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, 515 E(E(X|Y))

- Converge almost surely
- Converge in probability
- REUEA

- Converge in distribution
- POARR e

- BRI R ER



14. FEH
- F Cauchy-Schwarz inequality &5 (Cov(X,Y))? < Var(X)Var(Y)
- Jensen’s inequality 256 2%~ 8y NA BT FHIEL
- Chebychev’s inequality K855 REUERAINE Gk variance < oo
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