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Outline

1. PS5 IEHFE R 2Z (Sampling and Non-sampling errors)
2. FEARIJMERIIMFE 24 (Sampling distribution of a sample mean)

3. HEpAmrH O REHE (Central limit theorem for other distributions)



Applied Statistics Sample Distribution

1 S IEHFIRZE (Sampling and Non-sampling er-

rors)

1.1 EiTHEAEEIRZE (Two types of errors in estimation)

LA AR BAT T, FEWIKIRE: HMHFIRZE (Sampling error) Al 3E
MFEIRZE (Non-sampling error).

H#FIRZE (Sampling error) & H THAL B Z FLEAFAEERN LR, it
A Z 4 BAAGRE.

AR ZE SBOEASME LB Gt B FELSE T B ZRR .
FEMMHFIRE (Non-sampling error) K TFA S Sk 2 [0 RGVER) Z 57+ .
FEHFERZE B T R (2D .

High bias, low variability Low bias, high variability
(@) (b)

High bias, high variability The ideal: low bias, low variability
(c) (d)

B 1 ey 522 S P ) DU ol



Applied Statistics Sample Distribution

(a) mEiffifar, KA YE (High bias, low variability)

o (b) [&Mify, m2FME (Low bias, high variability)

o (c) mifmf, MmN (High bias, high variability)

1.2

(d) ARG OL: (R fmfar, RZ25FE (The ideal: low bias, low variability)

HHFIRZE (Sampling Errors)

o HFERZERGTH T BB/ (intrinsic), R AR, ToEHER.

1.3

TR IIRE A & 1] DL D R iR 22
Gt 5 TAS TR AR Z R KN 8 W AT R IR R ZE RN IR G B
7%, margin of error) RAfiit.
EHFEIRZE (Non-Sampling Errors)
FEFRE 1R 22 2 A S A R R R . BRI B, W R ER R S AR R = A,

AR 1R 22 52 ] PASBE G 1 o

RiIRELE:

o BESRBCER: BN, ICRER . W REUR IR A 5

VAP

2

PR TG [R]85 5 22 B A BT HBR I T B AR AR A AR
AR WA E B TR AR AR R = SR A R . SETt iR IE E B RE Y

53 (Sampling Distributions)
FEARGETHE R — DN R AR R T e B .

o #2f (Sampling distribution): ARG =51
o HFE AN AT B R Z P — PR T
o HFE A2 G U HEWT I 2R

At AMESTHER
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il PRIRITHRITES

Forp AT E A T2 E BN R E B ES (W . AARAAE —PMFEE,
RLARATTBENLIREL T 1500 NKEE, T THAME (D).

A XANE—0) 7 SESCRAER ZHIE? RITEESZ KIEE LEMEE?
BRAET BN A WIRIRAT T AR Z B AR S U BT AT REARE A S 1 4 A
ARG EHEEEAR, AT EIRATI AR E 1.

Bilan, WRFIAEEFEAIERMNIES AR, BATBAED: 72 95% MIBH T, &
TR AR A THE T8 7E A B S P35 E INs e N R 3 A A v 22 Y R A

2.1 M THIBIL (Statistical Theories on Sampling Distribu-

tions)
o GBI TR 2 A )R R

o B, BASRBIFEASMERMAE AR ES (normal) 1, BT B A E HIHE
W] LLEE T AT

o FAPIT R IR AR, FEATT Z WS AT AR AR 504 (chi-square
distribution), PSUIEAE AR SRS 58T AR5 2 M HEWT I TR J5 0 A

2.1.1 xf5: HEAXBEHES T (Example: Sampling Distribution of the Sam-
ple Mean)

FATE PR RAE N — A O B HhRE . A2 BRI A TT B T S kR 2
A RS o
RV IR 0 2 100 Z [ 4515045 U(0,100)0 SR AR I BE FIARAEZE A -

a+b_

b_ 2
=50, o= (b—a)

= 28.
B 8.87

I’L:

2.2 W{ERMEDT (Sampling Distribution of the Mean)

R FRATIER — MEAR RN 100 FIFEASKIF FAREARLIE R 704 . O~ T A SR 2>
A, AT A HHEL 1000 MREAE Y 100 MBEHLREA . SRJ5RATIHE 1000 DMFEA
VA X ESFEARIIE 20T e A A
2.2.1 RILER (Simulation Results)

o FEAIE EEAM A MAE AR 5 14 5 /N

o FEAIIE EEAM ARG B8 400 IS 0T
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o TATTHE T 1000 MNMEEARIME IIIE R TT 2%

Variable Obs Mean Std. Dev. Min Max

Mean 1,000 49.91832 2.829015 40.30648 57.83766

% 1: 1000 MEABIE A S

o px B pu =50,

o og BT 0/V/100 = 2.887, HF 100 AR,

.15
1
.015
1

= z
w (%]
= { =
[+ ]
(=] (=]
& 0
8 =
(=R T T T T o T T T T T T
40 45 50 55 60 0 20 40 60 80 100
Mean Sample1

2. JEfl: BEAKIERI AT A BAREA) o A

2.3 7 BIMES#HREZE (The Mean and Standard Deviation of 7)
FEAR BB RN AR 2 VE A &
a‘::%(X1+X2+...+Xn)
R BE AR S (B AN 7 22 B D) -

1
pa = (o + o ) = g

1)’ 2 2 2 o
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2.4 ESSAHETHARYENHES T (Sampling distribution of sam-

ple mean for normal population)

IR SRR IS N(p, o), I n DISIIME FFEAIE 2 R

(o)
KRR T IES ML A TR P PIANECE AN RS AL AR & 28 12

AR IEZR 73 A .
EABRECIHMERFEARE n #ROL.

. FRFTIKAR

B “32 w7 PRI KER — M IES AR, HMEN 32.2 #,
WHEZ N 0.3 25

L AR M K — i, IR TR BT 32 Sl MR 227
2. WIRBUE W SE—AE VU, DU KR 32 srl MR 22 /07

HRNLLE

Area=.7468 Area=.9082

2 =0 ws = 2 U =U
B 3: B DUHR-T S (e LA

H
H R B A A 1 B R AR M A, A (n) 9 0.1%, ot
0

1. 80 R —RHBITH (AlED MBERELZ D2
THHE P(X <0), Hf X ~ N(0.1,0.8).

2. —RFH: A5 RIZHAN, T AR IR R 2 /57
B EARAE R X ~ N (0.1,%).
5 P(X < 0),

3. P& B IH BL S an R AR, IXARBL 1P T BRI AR A
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3 HLMRIREIE (Central Limit Theorem)
o XFTARIERS SR, BATREAS I A o A R BRI - A oA PR e P

o FUDIRPREIE: X TAEMIEN pe TEHRN o KEME, HFEAR LR,
FEASE (A 73 AT AR ZS

(o)

FL AR BR B R A B2 A 7~ 151

- EE%% (Heavy tails): BRI M0 AEH 2 B R 1 COEifom i s /17
Ko ORI, B 50 RBEERHR SR A S - FEBETRE UM ES A X
e AR 5% 20 B VR AR XU B ) Rt

o ZIHUE/PAHIE (Binary data / categorical data): AR EIT N
(fldn, % “#” 2 2— Mg, R, —I0 1000 AT RE
W, “HER” ERFEAR B BURMIERS AT . XA TRATRESE T 1k %5
LRI A RNARE N EE(SXE (confidence intervals).

. SERMBEIE (Highly skewed data): 2" GRIGABL R THD 1)
AT RARE AR COEESLAR], FE/NAE]D. SR, BEALHELR
100 XA A FIPE BN K IR M IEZS 704, AT BEE X B8 )2 & it A7

3.1 HFLRIREES#H#AXE (Central Limit Theorem and Sample

Sizes)
o FEARBUN, X A UL IR0
o IR MESCRRT X IARIESTEE (B, fEmA. 21 REED.

o ZIFEN: n> 25,

3.2 ARHEAXRENMFEDF (Sampling Distribution of Different

Sample sizes)

FEASE 10 SRR 30 Mk A bLBe, SR 2304 U(0, 100).



Applied Statistics Sample Distribution

Sampling Distribution for Uniform Population, N=10 Sampling Distribution for Uniform Population, N=30
g 4
8 4
- 8
3
2z z
2
& 3
o
o
o
8
L= R T T T L= T T T T
20 40 60 80 30 40 50 60 70
Sample Means of 1000 Samples Sample Means of 1000 Samples

4 BEARRE 10 55 30 FEOMIBES A LA

HABENHES A ZIESA? (When is the sampling distribution of

the sample mean normal?)
o WEREBHMOEIESR, WA TALMFEAR, 7 #ARMIES 4.
o WEREBMORARIERSHY, A BT ORIRER, NG ARAERAN z 41Ttk

& A

w5l EERREEAEFTE

FERZE PR RR R 22 B B AR EE NV — 5 J5 1Y B 3 800 367, FniEZE N 100 3£
JGe —RFEWAE T 25 Z—FETEN A, WE TR H . FEAREN
750 £ JI0.

L IR RAR AR R, A —A 25 4Rl AEREEARSE DN T55T 750
ESIn:bi e 2

2. 95% HIREAIIME ZTEAEMEAN T N 2

FRE: AR ORI EEE, FEARRME RIS AL IR MRS 0 A, S HUnh

SRBIME: 1= 800 EJT
SRFRAEZE: o = 100 T
FEARE: n=25

FEABENHEE GRHER): 0 = & =2 =12 =20 K

10
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RLt, FEAIIME 7 B SA -
7~ N (=800, 05 = 20)

EEE 1: HE P(z < 750) KRR S

T—p  T50—-800 —50
or 20 20

B E IR AT R BUAE I GE T A AT 45

—2.5

=

P(z < 750) = P(Z < —2.5) = 0.0062

Rk, iR RZERI B IERT, IA—A 25 LA RIFEARSME N FET 750
EICHIMER 2N 0.62% (57 0.0062).

B)RR 2: 95% BIREARIIEERTESCEN TIESS AN, 95% HIEWRA TIEA L %
1.96 MrdEZE PV . PRt

IR = 11— 1.96 x 03 = 800 — 1.96 x 20 = 800 — 39.2 = 760.8 I
ERR = 4+ 1.96 x 07 = 800 + 1.96 x 20 = 800 + 39.2 = 839.2 KT

Rk, 95% HIREAII(A V57 (760.8 37T, 839.2 £JT) Yl M

TS5 EEIRZE (Analysis and Potential Errors)

AR A R IR A IME N 750 3Kot, HRZERIERR (u =800 3£J0) ik T 50 3£
JGo THHRERM, WMERRKZHRAEFRIES, X —ANdEEA TR 4.

AR R A

o KEFEATRES K T BV AR IHT B2

o FEARUSCEETTBESZ B ARIMEE R Z U2 . IRIA IR L Rl 1R 25 7] At S 80X
FhZ 52
— ZETRE (Undercoverage): HEAARREARIR AR ATA BEA

— ZEZIRE (Non-response): 0 #HEEEA FIZ, SEHEARSE
1 o

IR A B AN BE A FEAS I AE HRE 20 A BB IS 0 AT, B2/ INFEA I E AR
% i) .

filn: XFTKE N(50,25) BIFEAR, FEER THEARYME X bR A
n =4,9,16,25, 36,49, 64, 81,100 KA1k,

11
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]
a
: _HE
1
[

S 10| 15(20 | 25|30 [35)40 | 45| 50|55 |60 | 65| 70| 75 | 80 | 85 | %0 | 95 |100

5: FEAS BRI BRE IR A0

S PIORIREESHAE

M—AEIMED 200+ FritEZEDY 10 FEAR R RENLAHEL—MEAEDY 100 FIFEA . 1R
PO PR E B, A SME AT DU AE 7 AT AT A 7

L QBRI H R A A BE AR . 95% IIFEARSYE TR A A

Py ?
2. BRIATRAEAEIGINF] 400, A FH L 560E N FR Z AR AR E AR R . L
BN

fRE. R OWIRER, X THARLYKNENIES GEF n > 300, #
A AR AL R IEZS AT, HBHON:

o MMAIME: p=200
o BAIMEZE: 0 =10
o FEARE: ny =100, ny =400

SHFHRE ny =100:  FEARMEAIFRER:
o 10 10

0-11: == :—:]_

AL 100 10

FEA A SR AT BN -
z1 ~ N(200,1)

AR L5 (68-95-99.7 FMD:

o 68% MIREAIIMEVELE 1+ 105 = 200 + 1 = (199, 201)

12
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o 95% MIREARBMETEAE 1+ 1.9605 ~ 200 £ 1.96 = (198.04, 201.96)
e 99.7% HIFEARBMETELE £ 305 = 200 & 3 = (197, 203)
Kk, 95% HIREASIME TR AE (198.04, 201.96) JEH K.

STFHEARE ny =400: FEARLERIARHER:

10 10

Vs /A0 20
FEA SR B HRE AT AL -
Za ~ N(200,0.5)
95% HIFEASIE V& AE :

p £ 1.960z, = 200 £ 1.96 x 0.5 = 200 &+ 0.98 = (199.02, 200.98)

ELE AN TEE
o FEAE 100 Ff: JEFETEE = 201.96 — 198.04 = 3.92
o FEAE 400 B: VUM% E = 200.98 — 199.02 = 1.96

Zhi8: AFEAREM 100 BNE] 400 B, FEALMERIFRERMN 1 E] 0.5, W
T MMM, 95% HIREASISE VG FE vE A A 3.92 J/b F 1.96, FIREEAE . X
HE A AS & A] LY BE AR I 1 AR 4 .

Z 3 : HAEITE (Practice: Sample Size Calculation)

M—A =125, o = 50 HLEARFHE n ASIIAE T BENUEEAS
1. BRIRHE ox =2, HAEFELZK?
2. R ARA B YE R Z D 50%. FEARETFREL K?
fRE:  FHEAYWEMEZ edEiR) AN
o
Oz = ﬁ
Hi o =50 2 RMHEIRHEE, n BREARE,

13
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B8R 1: 28 0, =2, K n

50
2=""
vn
it T FE 0
Vn = o1 25
n = 252 = 625

Rk, ZEREARIERIEEN 2, F5EFEARE n = 625.

Bl 2: HEFHADENIREERD 50%, KIWELRE  RERIEAERN
no» Eﬂé%*ﬂ?‘{ﬁﬁé?‘j Ozy = ;—2—00
A 1A BT AR R JFR Y 50%, RN

OZnew — 0.5 x Oz

RANAR:

o0 =0.5 x ﬂ

Vinew /T

P A BR BA 50: , ,

e =0.5 x \/_n_o
iVEEIEYE

Ve = 2 X /Ty
WL s

Nnew = (2\/ n0)2 - 4”0

Ei0 . TS REAME RN 50%, REAREFERINREKK 4 5.
filan:

o WMRFERIFEARE ng =100, MFEEHEINF] npew = 4 x 100 = 400
o WREFECRHIIFEARE nyg = 400, WFFEEINE] nyew = 4 x 400 = 1600

—RIRIE: FEALERIARHEZ SHEARR NP AR . R AR e 22 b 21 5k
k%, FEARR ERINEIECRE & 1.

o L HRPRE FRA B A AR V2 /NEENLE A AT B A ) o0 Al B RS

o BMEX s B AR (RIS EAAR) IF HRMEEATEA AR 172 Ai
(RERA RN E RS E 3 A E), KWMLK,

o POARIRE BRAREE T oA A EZS 3 AT LI EHE R WA AT A VR 22 /N RE

14
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Z IR RS PR AL B A BAT I IR 25 20 A

4 ZIN4r% (Binomial Distribution)
BRI T B T A SRR (Bornoulli trials)
o AEFIRIAPNEER: RIIBRM . REGE T “ R R
o & Xi=1RpE i KRBT, X; =0 FRRIK.
o BINREL S, & n MASHIBENAZEZ A, AR I A0 -
Sy = X1+ X+ ... +X,
o WIBEATTE:
B(S,) = nr,  V(S,) = nr(1 — )

Bl ZImamM A

. Pat BIHNEE 10 BEE—HBEE. Par —EEERENHEER
507

Pat [FIZRFEBN, XM EN m=1=02, FHEIMER1-7=08.
A H# & n =10,

W X FoR Pat EXHIEHEE, W X ~ B(n=10,7 =0.2).
Pat — i@ EZ 5 R P(X = 0).
AR 35053 A FA M 36 Jo 2 R L

RNk =0:

P(X =0) = (100) (0.2)°(0.8)'° =1 x 1 x (0.8)"°

T
(0.8)" = 0.1073741824

Kk, Pat —& @3 &5 FIBER 28 0.1074 (£ 10.74%).

2. B 20% NRLBEFRRRFEK. £ 20 X2¥RigH, 8 4 28ESH
RRFREHITERE S D ?

15
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WX Ron 20 REAMZCHERBEREFEERE. €8 7=02, n =20,
Kl X ~ B(n=20,7=0.2).

B P(X > 4), BT 4 45854 MHE R %
P(X >4)=1-P(X <4) =1-[P(X = 0)+P(X = 1)+P(X =2)+P(X =
3) + P(X = 4)]

i P =303 A R 2 ST A 00

2
P(X=0)= ( 0) (0.2)°(0.8)*° =1 x 1 x (0.8)*° =~ 0.0115

20 19

=17 =20 x 0.2 x (0.8)" 2~ 0.0576
20 18

=1, =190 x 0.04 x (0.8)"® ~ 0.1369
20 17

= = 1140 x 0.008 x (0.8)'" ~ 0.2054
20 16

=7 = 4845 x 0.0016 x (0.8)'® ~ 0.2182

KA

P(X <4)~0.0115+ 0.0576 + 0.1369 + 0.2054 + 0.2182 = 0.6296

(Al 1«
P(X >4) =1 — 0.6296 = 0.3704

FrEL, 78 20 R@Zmteh, il 4 4 BEABERRNELN 0.3704
(% 37.04%).

SE: WAl S s e I A R BT B AR
3. AR 7 =0.3, ZAmEIFRE? AR =09 ?

I AR TR B R T R I 7 AR EG IR AL
X[ 2 ) ne

o M1 <05N, WAL C(IEMR)

o Y =05, ZIHAGRHR

o M x> 050, IS EMm (Ffi)
1R 1: =03 UMF 0.5)

o SAEAR: AR CGEfRD

16
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o WEMEHINEE k ~nm = 0.3n T
o EEIAA (BK kEJTH) ZEfH

EMR 2: 7=09 (XF 0.5)
o AR Lidl CHRD
o IEEHINAE bk~ nr = 09n ik
o B CBU/N kBT I
wIBERR: RBE n =10
o Y1 =030, RTRBIIKELN 3 K, BSR4 HR
o Y1 =09", RATRBIIKELN 9K, B LR

EE: M RN, Tk r B2, ZHARAREANAR (O RE D,
H AT AR IEAS 73 A 1 A8l

4.1 ZIRHHBEIFT (Shape of Binomial Distribution)
o B <05 W, “HMAN: 27> 0.5 K, I
o AT, 4 n ABKEF, IS AARTS HEXFR

-

n=7 p=06.2 n=2§ p=0.2 n=50, p=02

1 0z 3,15

| [ 0,10 |
La e 3.1 HEH
l.-"-] e (l

i oy |
00 11 i 0n II | G, R . L e e e e T
g 1 2 4 4 o0 O [ o 1L 15 20 Fras] u ad 20 ) <l Al

6: ANFl n NI AMEIES (p=10.2)

4.2 ZInHHBYIETIEL (Normal Approximation of Binomial Dis-

tributions)
o Sp A& n AMHERRSL RIS 2 A
o FOARERGEBLR], S, BYIIAT BR AT DU 1R 255 5 pR R 4 L oL
o 0 BWKRE, S, BIAAEERM N(nr, /nr(1 — 7))o

17
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5 #EALEH (Sample Proportions)

FEARLLG] p SHEAT “3h” RE S, Z 7L E B A&
~ HEARRERTHIRE S,
a HARE T on

FEAR LU AT 1) BN T 22 -

fs, N

. RFEENELWDEERHEE

BEHLIEL 2500 44 K24, 0 AR T 75 R ot S AR LI A4 6 3R H i =7
Kk, Bra REETH 60% FERX k. AR HRHED)N 58%
ihY RS = 2

fREIIIE:

B0 BREB] 7 =0.60, FEAE n=2500, FEAELH] po

RYE O IRE B, SRR RIS, FEARLH] p WA AT UES 706 .
1. MBS

nr = 2500 x 0.60 = 1500 > 10
n(l — ) = 2500 x 0.40 = 1000 > 10

PRI SRS A DAL AT EAfE Y AR 2SS B

2. WEMALLHIRHESTSE: HEARLOIREE: 1, =7 = 0.60 FEALLH
FIbRHEZ: 0, = /T = /080040 JO24 — /1500096 = 0.0098
Rk, p ~ N(0.60,0.0098)

3. & P(p > 0.58): BEE#AThrUEL:

L _P—ppy _058-060 002
o, 0.0098 0.0098

Fr LA
P(p > 0.58) = P(Z > —2.04)

H T 2 70T AR FR A -

P(Z>-2.04)=1— P(Z < —2.04) = 1 — 0.0207 = 0.9793

18



Applied Statistics Sample Distribution

4, R, FEARFEEEEIZED N 58% KIMEZELZ N 0.9793 (4] 97.93%).

KA EBEREY], FEERTY 60% KA 2500 4 K2R, HFEE
ELgi 22700 58% I RT REMEARH Ko SR SERRULIN B BUFEAS LE il 2 22K T 58%, W]
HE 75 22 53T 25 R8 S AR A7) BB

0.015

" 0.010 4

Probability

0.005

0.0

0.57 0.58 0.59 0.60 0.61 0.62 0.63

Sam P le P l“OPOI't ion

7. BT I B(2500,0.6) FIFEAS L] p PIMEER AT

6 HEARLEHIEIMES R (Sampling Distribution for Sam-
ple Proportions)

2 on ARKIF, AL A HbAE o A LIRS -

D N <7T7 W(ln— ﬂ))

IEASTERIET 24 n ARRR ZIBEHLAR R X WIESIEEL. EAZREEN, 24 n 2%
K, 15

nr>10 M n(l—7)>10
i, BAE A R AL

I E
AR R EI . FATEE P(p > 0.58).

1. 8% nr M n(l —7) BREKRT 10. B2, N p IEAESHDH.

19
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Sample Distribution

KB ISR

nm = 2500 x 0.60 = 1500 > 10
n(l — ) = 2500 x 0.40 = 1000 > 10

AT A2, AT EME A IR IE AL
2. BT ESIEMKEEE.

FEARLLBIMHFE Al p ~ N(r, /) = N(0.60, | /200x040)

TR bR 2
0.24
0y = 1/ =t = \/0.000096 = 0.0098
9500
e 0.58 — 0.60 —0.02
— 2 %~ 204
0.0098  _ 0.0098
EAME IES AT

P(Z>—2.04)=1— P(Z < —2.04) = 1 — 0.0207 = 0.9793

EHISFITE (BE): H W6 B(2500,0.6) BT

P(p > 0.58) = P(X > 2500 x 0.58) = P(X > 1450)

Hr X RS AL
FERTHRBON R A, HIERIESREIEIR I,
ZER: P(p > 0.58) ~0.9793

FE: XHETERR P(p > 0.58), NFEET 0.58 MFH. Gni s HZER

P(p>0.58), HT#ES A8 G#BE N 0, PEME,

JA¥A 3% (Poisson Distribution)

VEAA 73 AT e THECEE ) T S

TR 73 AT 8 FE AR 18 IS TR 3 s 2 1) X P A i A R U B
REEFHTELRZ 0, 1, 2, 3, - TR,

Bl — /N RS RS VR . — VLA IR

20
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Sample Distribution

7.1 A EY4FM (Properties of Poisson Distribution)

o RAELEPISASEE 1 LR B BRI IR BGR SRAL o

o BRINRAEAE AR AL AL T A A RN SRR AR R, O B R

(VAP NAN A AT

o FEANERDNNXEA, BAEZ T DEMFRBR A LA AT . B, F

P IRRE

7.2 JHMSHEIENX (Definition of Poisson Distribution)
THR AT —DNSH N E L A E XX AN B B Th . X B AT REBUE 5

$00,1,2, 3, - X TAERBERL by TR EHUZAE IR

e ANF
k!

TEAS BEATLAR B (1 I AR AE 2

7.3 JAMPHAIETSILIL (Normal Approximation of Poisson Dis-

tribution)

AR A AT 2 N BRI, 50 A 2815 58 4R
N> 200, A LU IES A N, V) T

0.40

N B R (BN

0.35} |
0.30}
_?0.25-
x0.20f |ea
5 bE N
015 ¢ ®

i\ 30
oo} /| 'fc =

. .
B -1
gost £ A AN

> 10
k

8: AFE XN NIHFA 7 AT IS KBS RL

© A=10 |

b o

i . . ]
n-DD By '--l:_:' o L .‘....‘QIE'I:‘D
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Applied Statistics Sample Distribution

Bl JaRR e R F

1. BIRFR Wi-Fi FEDRETERNBRS 6, FHEX 3.7 k. BAXY
MBI AR PR RE S D ?

W X FonR Wi-Fi i3, M X ~ Poisson(\ = 3.7).
HEIHE P(X <2), Al

P(X <2)=P(X =0)+P(X =1)+ P(X =2)

A5 FH TR 70 A B o R e B

P(X =k) = 6_];”
T
P(X =0)= e3~70—>73.70 = e 27 = 0.0247
P(X=1)= 63’71—?371 =3.7x e ¥ 2 0.0915
PX = 9) = 63-7; 3.7° _ 13.69; e il
KA

P(X < 2) ~ 0.0247 + 0.0915 + 0.1693 = 0.2855

R, BHR AN S P T T A R 200 0.2855 (£ 28.55% )

i%/\_ﬁiﬁﬁ AN (B1E A = 4.2) #i?u&d\ﬁ‘}ﬂxmﬁ’]jtﬂla/&
RIE” R AH/EPHANREEL 7 RELRIENFTRES

b
l

IEJ
N

“INig

Eﬁ

N
WY RN RIEIRE, WY ~ Poisson(A = 4.2).
FEUHE P(Y >7), A

PY>T=1-PY <7

HEWHE P(Y <7), HIHE P(Y =0) 2 P(Y =7) HIHI,
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i FIIEAR 70 A 2 3
P(Y =0) = # — e % 0.0150
PY =1) = w — 4.2¢742 ~ 0.0630
P(Y =2) = 64'2;; o ) 7 01323
. e4~23>;< 120 74.0886>< s
. e—4~24>;< 120 311.169264>< s
. e—4~25>!< 12 1306.9112230>< e
P(Y = 6) e 42 6>? 42° 5489.0371270>< e 42 Y
—4.2 7 —4.2
Py 1) = 127 23053.953031110>< e e
KA
P(Y < 7) ~0.9364
ESlaap

P(Y >7)=1-0.9364 = 0.0636

6.36%)-
AR IEASI A :

Y =~ N(A\, V) = N(4.2,v4.2) ~ N(4.2,2.049).

AR T o

FTlL, fE45 /DI A EEN 7 MR RIERBEE LN 0.0636 (4

BT A =42 <20, IEZEUTTREABEKEH, ETLMENIE: EXREP:

WAL - N
_ [0 i - N Qf':” 2
2= o~ L6l (s FHIE SR IE)
P(Y >7)~ P(Z >1.61) =1 — 0.9463 = 0.0537
IERIEAZE RN 0.0537, SHEHIME 0.0636 B — & 28, WX TG A,

8 [AS%Fid (Historical Remarks)

IR AT IEAS T A R O AR R e B AR RRAS . B S AR R A

e

(Abraham de Moivre) iEH, I tHILAEARHIZAE (I 760D (The Doctrine of Chances)
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(718 FH IO T MEBEFHEE FAREERZET 18 £ 21 &, Bl E
THEEHTE SRS 22, 7R BARIBAT SR T 28 R BE UM,  FFH%fRE] 1A (Newton) HJ
CHAT 2 EREE) (Principia Mathematica), F1R%2 1A . AhIE I N G
THEE IR 1A BOER AR . S BERIE AT SC AR B o AL P (A8 e /T AAE F. N
David ] {Games, Gods and Gambling) — 33,
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Applied Statistics Sample Distribution

Summary
o WHIRESIEMHMHHIRZE (Sampling and Non-sampling Errors):

— ##IRZE (Sampling error): HT AL SAKZ A RN ZE - FE TGiE
SEARVHBRE AT I G A AR B>, g i B A AR
— JEHHIRZE (Non-sampling error): HEIEIELEF GG SEL @l
BEHR LR WS, B 0T DLEE G (E M DU 5 IR AN & B
. RESZFM (Bias and Variability):

— fRfa (Bias): RGNS A, HARFE R Z SR
— T2 M (Variability): FEAZHEMEIIFEE, HEiREL] T
— B3t E (Ideal estimator): &fmfay. KA R

o #5370 (Sampling Distributions):
— FEARGIFEMMEZR AT, SRR R 22 1 7 AT RHE
— EGUTEREIS M, EEASGI RS SRS
— TRALE IR AT E T T
o #HAP)ERNMEST (Sampling Distribution of the Sample Mean):
— MRS, FEARMENIHESET BENE: Ex) =
— FEARBMEMFREZE (BR1ERD: op = T A AN B 1 T 7 9 )
— EREE: LRFEARERAD, T KR IS A0
— FETRIE: YFEAELHW RN, 2 ELURMNESSA RO 2D

o FLRBREIE (Central Limit Theorem, CLT):

— NTAEFBIMEN p TEHEIRN o® BEE, HFEARE n LK, ALY
ERHFE AT UES 0 A T ~ N(p,0/y/n)

— RRA&MH: &% n>25 8n > 30 W% 2, HRRT AN IESTEE
- BEEEX: MRIESOANRETE, &S HEWT R B 1 R A

o ZINHH5# AL (Binomial Distribution and Sample Proportions):

— ZIn4r% (Binomial distribution): & n RIMILAREEFRIE H A TR 2L
HiaAs, SECNn Mo«
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Applied Statistics Sample Distribution

— FASHHE: 4 7= 0.5 BEORR, 7 < 0.5 AR, © > 0.5 B A n B8R
TR

— #£A&EEf) (Sample proportion): p = S,/n, HH S, NEIHKEL
— MHEARLEGIIHERT: 40 2K (ar > 10 H n(1 —7) > 100 B, p ~
N (71‘, 7r(1—7r))

« ;A¥4537% (Poisson Distribution):
— R BT IR [A) B TA) N BE AL AR R A B o0 A, SO N CRIRAEZRD
— $FE: BIEEATEYN A BE(X) =V(X) = A
— IEZSIEfR: 24 X\ > 20 B, JARA A AT FIES A N (A, V) 24U

o XKBANXSIHHE (Key Formulas and Calculations):
- *izlgi@{ﬁ*ﬂ?/ﬁl% Oz =
ORI o, — (/T

2

- PR 0= (2)

Oz

— 95% FEAIIMETEHE: 1+ 1.960,

S

o SEPRRF 5% (Practical Applications and Interpretation):

— AR A VA R AS S SR 5 B A R
— MRYE SRR A S EOT R E R AR SR R
— AR Lo R PR BEAE SIEBR A 20 A o A B
— X Grit i k5 SR B 2
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