Statistical Inference

Estimation and Testing Hypothesis
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(2) b g (multivariate) 23
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(3) 244 (parametric) 23
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(4) H] 243 (nonparametric) 23

(1) o]A+y U= FEE X
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Bl 243 F2 (nonparametric inference)
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7 % (testing)
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(@) p, o : 1A EF(unknown parameter)

(b) B4F7H parameter space) : { —co< pu< c0,0< < oo}



(5) A (estimation)

(a) Point estimation(®d¥34)
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(b) Interval estimation(7=Z}5A) (A2 F7})
95% AZFFANA 175< u< 197 &2 33

(6) 7}2 7 3 (Hypothesis testing)
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(1) FAE BFd dig B8 ARE I3 d+= T4 F(statistic) S
=t (JE2FEEA%, minimal sufficient statistic)
X, Xy, X, o Np,o®) & 2 SEIEH
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d 2 (Maximum Likelihood Estimator)

(b) B EFA %F(Moment Estimator)
2 FAEH 3 A F(Minimum Variance Unbiased Estimator)
(d) FZAFFAF(Least Squares Estimator)
(e) &7 o)Al FFA =ZF(Minimum Chi-square Estimator)
(f) w]o] 2FA 2k (Bayesian Estimator)

4) FA%) T 47

(a) 3 A (unbiasedness) (

2
bias = E(0)—0 = 4% 7z}t - 25 = 0

(b) < MSE(mean squared error)
MSE = E((6 —6)%) = 3439 4 + bias’
FHE2E2AERAFASF (MVUE))

(c) €x]A (consistency)
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(d) B3 A4 (asymptotic normality)
Vn (0—0) o] SF3EZ7 AFRE|},
Best Asymptotically Normal estimator (MLE, MVUE)



(5) Fd7sEFAHF(MLE)

gEHS X9 FELE

f(zl0) e 3=t a4
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= L(Olz)=
FAZF(MLE)°| g gt} &,
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s E3 4 (likelihood function)g} ste L(0|z,) & Yepdc},

:©=1{02,0.5,0.7,0.9 }

f(zlo) o]l

i

0 0 1 2 3 4
0.2 | 0.4096 | 0.4096 | 0.1536 | 0.0256 | 0.0016 | 1.0
0.5 | 0.0625 | 0.2500 | 0.3750 | 0.2500 | 0.0625 | 1.0
0.7 | 0.0081 | 0.0756 | 0.2646 | 0.4116 | 0.2401 | 1.0
0.9 | 0.0001 | 0.0036 | 0.0486 | 0.2916 | 0.6561 | 1.0
r=19 v =02 ¥ 7FsE+F 0.4096 o]

0=0.7 < 7F55E 0.0756 °]}
IS5 =« 0 1 2 3 4
MLE 6 0.2 02 05 07 0.9

b) X ~Bn,n), 0<r< 1904 7[sE34+e
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(6) +7F35A (interval estimation)
(a) 5 09 i3 10001 — )% A=) +7F
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P(—1.96 < Q< 1.96)=0.95
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7 % (Hypothesis testing)

(7) 7W4
BRG] B3 By d3g 7MA S A, BEFGA FE3
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2y $4F 24 Fo} 9FHA s A

(o) o= 32 FHE A& 30% 7| wke]ch

H:0<03, 0: 5399 FH A&

(b) AF7H2(4714) (null hypothesis) (H,)
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A% (test statistics)
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(d) 712+ (rejection region)

(o) ¥=2208 ARIHLE 71 2E.

(e) AI1F &5 (type I error)
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P(Y<2210=03)=Y,fl6),0= 03

y=0

Fylo)= (120) P(1—0)" ¢ B(100,0) BBFS

(f) #A2%F &5 (type II error)
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P(Y>2210<03)= Y, f(yl6),0< 03

y=23

0= 0.25(0.714), 6= 0.20(0.261), 6= 0.15(0.022)

(g) ¥94F (significance level) o

A1FE 257 &2 Hd 333
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P(Y<2210=03)= Y, f(10.3)=0.048 < a

y=0
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(h) 39 (power)

Yol AL @ AT

No

() 3

22

P(Y<2210<03)=Y,fl6),0< 03

0.15(0.978)

0.20(0.739), 6

0= 0.25(0.286), 6

(i) F72 A58 735 (most powerful test)
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G) p 3, Fe&E (p-value, significance probability)
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Hy: 0= 6,(0=6, vs H:0<6, p@=P(W=uwlo=0,)
i 0<0,0=0,) vs H:0>0, p&R=P(W=uwlo=0,

pR=P(Y>75|u=5)=P(Z>125)=1—&(1.25)= 0.1056
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A7 A n=h(b,) ol WE n="h(9) o FAF

(el) Y~ N(p,4), Hy:p=5 vs Hji:p#5
AZ3 V=75, YE p o FAFolng

p#F=P(|Y—5|=[75—5/lu=5)=P(|Z] = 1.25)

=2P(Z>1.25)=2(0.1056) = 0.2112
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7. 9 E 23] (entropy)
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