Health Statistics

2023-10-01

i

T AR AT, 2 AE S DA S R IO S R A

o WRELEANL . BB B R G )  EEAS AL

o AR, WHAE/MRER—FF, T

-Eﬁ(mM@mmﬁﬁﬁﬁ(mmmm TIPS X G A PR AR T3] bR 200 R 1 S e M R ) I
XTI B A AR AL, HRE A R M2 R, PR .

o Gk (population). EAZARIEHFIT H A8 E 1) R BT E AL AR, sRbIHuL, 2R BT
FrA WS R SRS B A

o FEA (sample) o FEAEFE B A —FB WA EAA Y S I AE 6, X — A2
Xk BA R

o %% (error). HFE RS IRZE (systermatic error) PAKFHALINE %2 (error of randon mea-
surement ) FlfFERZE (sampling error) .

L1 MR
AR 14 9 -

1‘ ;J\zéEEo
2. WaEAEL, range/n B [z,2 +n).



3. PIFRIT.
o XIPRECE AR AR ERR G, J7 22/ AniE 22 /A8 57 R RIA B R K

PREZE, ARFABUR R RAIN . R ABUNTAERE, SRR A
HHE . T2 /bR /A0 5 A R T SRR T I (E TR

L CV =%£-100%

o PR, BIANGTA R LR, MR, LA ERA 1, 4/
o S H B O 5

TlgX

1L G=(J[X)» =107

L]
an

e gL, 4B /P4

L M=L+4(n X%—>f)

1.2 73R

VA SV

O3 PR TR MM T A A EHE, EAELEB] (proportion) , #A (rate) , FIXSLL
(ratio) . Hr rate FHP KB RIAIMES, FFEIERZAPET RS ZMX HEFRHT .

B AREA -

L B, B AN — N5, S0 TR0 28R SR IE- AR H b B3 20
FEHR—E.

2. AR, HARARHE AL R AN R H I B AE , LB S HIe(E 2 e EPRBIFR LT T [ (stan-
dard mortality ration, SMR) , KA L HHIFRHELIET R p" = p- SMR.

AR R/, At/ ((1), VIR EE AR (1),



2 S RIS
2.1 SHEHRE

B SRR RSN

L NBAEY AR Sk
2. NI MMAZE SRR, SER Ay —Bore 2z, WASA RN B U RO
3. — A AV EEIESCE, FFeATE Y S

SR

1. A,
2. XS ZAAKT R BRI AR B HUR, ARV RGE
3. LI .

SR T A A -

1. X

2. BEHLIE. BN, M TECRENL, M RIPL SR A [ B LR W = )25
3. HA.

4. AR

WSO R uEE e, KA, sriRsot A Rgadmict. sakm it
PR ZE RN EZ MR ZS, i TiRE.

2.2 PRI

TAER I R RAET H A RERE LS, DA B R EA I A BRI iR 2%
AEBOT RN TR R, W7, G5, k.
AT AR VA R AT, SO g T, B A

TR EAR P FUE T B AR B, BOHIRETIR, A BIAEHER, ThPUEA, ¥
ke

FERAEIEIE, Bk, UAR, WEIEA KU SR A SRR B AR .



FEmE R AR RS, ol iRE, AT RIRE.
FEE BRI DA T Ok

A IR A L P e S R BN SR 1

E A S

FEREAN TR PR B o
AT A

Ll

3 Parametric Statistics

3.1 Sampling Distribution for y?2, F, ¢
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o H XY WO N(O, 1), 4 S X2 ~x2%(n), H E(x?) =n,Var(x?) = 2n.
o T X3(m), X3(n), W4 A ~ Flm,n).

o A X ~N(0,1), U\Ex( ), B4 ﬁ%w(m
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3.2 t/z Test

3.2.1 Assumptions and Its Application Case

From wikipedia:

For exactness, the t-test and Z-test require normality of the sample means, and the t-
test additionally requires that the sample variance follows a scaled x? distribution, and
that the sample mean and sample variance be statistically independent. Normality of
the individual data values is not required if these conditions are met. By the central
limit theorem, sample means of moderately large samples are often well-approximated
by a normal distribution even if the data are not normally distributed. For non-
normal data, the distribution of the sample variance may deviate substantially from

a x? distribution.

However, if the sample size is large, Slutsky’s theorem implies that the distribution of
the sample variance has little effect on the distribution of the test statistic. That is

as sample size
- d
o V/n(X —u) — N (0,0?) as per the Central limit theorem.

P
e 52 = 02 as per the Law of large numbers.
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https://en.wikipedia.org/wiki/Student%27s_t-test#Assumptions
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3.2.2 One Smple t-Test
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3.2.4 Independent Two Sample t-Test
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3.3 B(n,p)/Po(\) Test
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3.4 Aanlysis of Variance

3.4.1 One Way ANNOVA

GBI BT

If the group means are drawn from populations with the same mean values, the vari-
ance between the group means should be lower than the variance of the samples,

following the central limit theorem - wikipedia
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Tiku (1971) found that “the non-normal theory power of F is found to differ from the
normal theory power by a correction term which decreases sharply with increasing
sample size.” The problem of non-normality, especially in large samples, is far less

serious than popular articles would suggest - wikipedia


https://en.wikipedia.org/wiki/One-way_analysis_of_variance
https://en.wikipedia.org/wiki/One-way_analysis_of_variance

Y=Y = (Y —Y) + (Y, —Y)

1] %
—\2

1
2. 3 2 (V= Y) = B (Y —Y) + > (YY)

., ~ F(a—l,N—a)
Y X5 (Yiy=Yi) /(Na)

MAXWHESZ F I AES], K OIET XS (SS, sum of squares) KM SSip =
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3.4.2 Special Two Way ANNOVA - Random Block Design
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3.5 Mutiple Hypothesis Test
7 22T A RIS HOR BH SF SRR S, TR Ho PHEZEDANS, F2E00E JE 5 2 WP Le ab 3t
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3.5.1 g -Test/student-Newman-Keuls
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3.5.2 Dunnett-t Test
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4 Non-parametric Statistics

4.1 x? Test

RO RS T I AE B Je e 73 JEAE By, TR 2 e T LIRS B (RF P fy
NEH AR RGN ERIBRD A, SRIGTRVASE LR 2 17 5 40 A AR
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THRE XEEREL C (contigency coefficient) = 4/ X

n+x?

XFFRROAPURE R TORE, B 2« 2 (g, HATR RN

2 (ad—bc)’*n
L X" = Gitecra aronrd

ErRiHh, MIISHIBIFELE 1 < E < 5 WA IR Yate correction for continuity:

2 _ (|0—E|-0.5)* _ (lad—bc|-%)n
L x =) E = (atb)(ctd)(atec)(b+d)

b5 b Pearson -RIFEZ LA A —FESER AL E, PIHRVORIA R E A I
SEE, ROr A AUOUR X RS TR ST B R . SRR AN T 5
PSR, AT (EMmA, B2 0.5 54T Yate MIELEIERIE .

#n <40 or E <1 NRA Fisher #iiAk.
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_ (a+b)!(a+c)!(b+e)! (b+d)!

n alblcld!n!
a+b

b b fisher BYMRAIELTH T R+ C SUBEEIIHHUIMER, nTAN TN SRR
(B X HLAG R — AR DL IOARR o TSRS B2 i DU S o AR Y 2206, £EDY
RGO I TECR A IR AR I LA, DRI B SR ) 22 (K T SR B ) A i
THOL, FANIFHEFIA R R, 152 5 iR wm (AR .

PSR TR O BT, 2RI Me-Nemar Test, 1055 P 5 FHVER 25 8, %{EHE
4zl P PR IR, TN

Lox2= Gl

b+ c <40, W

1. x? = W7 v=1
% Pearson x® R MSCBFBTRCRIEIEBBCHOROUI AR, BRI X2 Kot DR FESTH T
LGRS (goodness of fit test), HI T HIWFEASR GAFGIER MM, —XijrAl, Possion 43
%k,

4.2 Rank Based Test

AT BARSAARR, BN A RO A R aE A o KA RAR 0L, F 2R AR AR
FIRGEEFORRAN T 2 W33 AY DA S B B A 5 i ez e b 2 (LA 278 & 2B B A ] A K
X ULINAS B A 7 B S 900 , PRO R R A —RE R IRk, AFAEZIAR) .«

4.2.1 Wilcoxon Signed Rank Test for Paired Sample

KEERAEXHENDNEIR iR . iRk BRIZEED 0 & BT, FIREABGIE n—1 ; HE]
HIEZAEM =R, AT HIRNR gL, A5 BOWBCF SRR, FARR IR AR ZEE 1R
F5 e RRTERIE ARG T, T, AR —MER ST R T

1 T~ (ot ot D@ty When > 25

_ |T—n(n+1)/4]-0.5 Mo s o D
2' Z - n(n+1>(2n+1>/24 ;H\:EP 05 j‘jﬁ/}" THEKEE %§&0

VA ZEERZ R ORNEIREZEER 0 #B9fE), BIEX
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3_
n(nt1)2n+1)/24- =131

4.2.2 Wilcoxon Rank Sum Test/Mann Whitney Test for Independent Two Samples

L S R A B R A B RF T L S A i 7 Sl A/ N B DR HR A R 7 2Ltk e /N B R G — 4
B, A5 ) AR ) K WO PP 2R Bk, A S [ 2 R [l R MU BB 3 B U o A R A AR BB
BIINIIA ny, HERA ST T

2. WAL B A PP 22 73 A8 B s RS B H UL I A B S e, DU A B 25125
PRI R B AR ANAYII(E, AT SRATEE A AL R, B B8 50 /N
R BRIV E N Gt i T

ES ea ==

1. T ~N(™ ];“”1) "1”2 N+1 1), WhereN = n, + n,
9 gz IT= #\ 0.5

LM Z 0, HUTFRIE:

1. Z, = 2V Where € = 1 X2 (8 — 1, /(N — N)

4.2.3 ANNOVA for Rank

AR ZE M 22005 Y. Kruskal-Wallis Test, FEHLXZHEETT I 22081 %F . Freidman Test.
Kruskal-Wallis Test
MiE H giita: A o N, 55« AWEEERE n, N WEAEREZ M, FEHEES

I, EER, BRKHIFBCTIE. Ry A5 o NHIEE § AMMEIIBRR, R, A5 @ NP
Bk, ROAETAIRRK.

_ Z‘Z ni<Ri*R)2
L H = o S R, RP

M EXATAE W H et E5cbs BRI =5 S A 71 HAE
PR MR, FRUCIR MY 217304, bl DA A -

1. H=

2
v (2 %) —3(N +1).
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HFBRIGE Z ), EaR DAY 2] 701 Sy Bt A 28 S RF B AT -
1. H,= H/C

Holt € =1- (8 —,)/(N* = N).

n, 5 a BUNT BRI A%,

n BB, HAERRAT X2

e AL DOREHR SR S5 B B AR st T oy 250715 8) F G e, H %
S F AT %R

— H/(a—1)
= (N—1-H)/(N—a)

Friedman Test
EXH (17) Wil Tgmek, AHRMMBCFIRK. « RFERFWKA, j RFAFE ALK

Z?’:l n(Rij)Q
Z;-Izl le (Rij*RP/”(a*l)

1. M=
M EXFTPAFE S| M Geit @ AL BR8] 128 -5 S 728 S 1 U fEL
WEARBA A FRRUC, B DAL A -

1-Af_7maﬂ,§L 13 3n(a+1)

LAHRI R 2 I T AT AR IE, BOERBCH

L C=1-Y0 Y (3, —t,)/Ina(a® — 1))

2. M.=M/C

2o AR a BN EBEEESOEHITE. n 8K M ERIRAT 2.

IR, FRATTH T DAL R 4 Bk o et A CRF IS e R (ELUEA T REATL I A3 T i T 22 0 i, Ik
) F Gl sS M GEit R R mE:

— M/(a—1)
L F= (na—m—M)/(n—1)(a—1)
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5 Correlation ann Linear Regression

5.1 Pearson/Spearman Correlation

Z RN ELNIES AR XY, A HAEARN) Pearson F1ZEH] 9 240 (product-moment

correlation coefficient):

2 (X=X) (Y= Y)
\/ZX V)2
2. tT:S—O,U:n—QWhere S, = 17:22

o TFAH AT R R R -

L BRI G RS, G EABCEHAN LR, AT AAH
2. WSV AR REILEY , AR S AR, WSS MR

T ARIERS o3 1178 fE BOE SR R FI7Z 525 [ ] Spearman Z890H ¢ (rank correlation).,
B on XPERME X, Y, h/hEIRgwTE, iA:

621 7
1.r,=1-— (n211)

2. t, = TSO,v—n—2WhereS = %Whennzm

5.2 Simple Linear Regression

fAfERRNE RIS, B —AS ARG LR, B R T

1. Y =a+bX
TX-X)YY) %
2. b= W, a=Y —bX
XSHEb HWE F R
Msregression _ _
1. F= "MS,esiduals Uregression - 17 Uresiduls — ™ — 2
XFSH b [FINA IR ¢ Rk
SSresidules
1. tb— b0 U—n—QWhereSb Y2
> (X-X)?

2.ty + tam(Sb)
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_V 1 (X—X,)?
1. MY|X0 — YO :l: tams E + Z( 7%)2
% Xo—X)2
zygzxdjwﬁ¢r+%+£&45

F LIS A T RTDGETSE], ENANSRASRN Y b —E A, LA
i X AT B P 2 o
6 KRR o T

6.1 fRisAa g

SREFREAGET A 10, WRSRAS Hy FREARGETT 5 1) (B A 00 i 25 An oK T Rl AL, D
R/ IR E PRI A i 2 IR

H2 b EEORGOT R AR S, MTBUGT, RO RSB, ARG
FEPL AR RGBT SRS M T gk, SRS HEWT Hh BRI 237

6.2 fEisehs -5 B A5 X ]

XT t/2test MiE, GEVTHR t/2 BR/NEAR N IS eI 18 22 DA A 22, 1L £ X TR] g fE 2K
N B2 AREZE

1 t)z =Tt

Tz

2. posy =T & o

295% z

BLAR A& ST 100 AMEAIS (RS 2 LA XA, S B a8 B RIS (E R R0k 95,
(HEXAS— AR Bk X E], H2

IR ZERIERAREE A, TARH 95%
AR AR, PR oA i DX ) A S B AR S (e 2 O L
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6.3 I and II type error and power

Hy WA ZRNAER, H WEAER, SR, 1 AR Hy FrilisiRn o
IT S GEONAELS Hy FrUisiieh 8, Hoi SONTE Hy SEIZGT RS, 1— 5 REVRE
B BE Hy HERTET, EER o Kl HAAEZE R R, RAIURJE (sensitivity).

6.4 GEitmafiitE A Bootstrap PAK B LE:

(HRIEL PR R IR, W 75 ORISR G T ) oAl A 5R BRI SR AR o
o HIFERRRRE ISR, BT B ASE, Lk FAEFEAG T R AritEz g, [FIEER
BT RV A AR T 25 AR R, X SR A X B R 36 v . R, fRaR AR 36 AL ad 18k
FE NGB R RAR, W MU R AR BIEZ T At A ke g, DAL B — g5
FIFEARGE T R, MR ERE AR, PIONES SRR, T ZEFEN ttest, {HE
RGN AT DR BIEARGE T RO 1, 53— DR RIAT, B KA T IERS
kg, Rx CHIRMEHRHAMIEL, ESERE-FEE. FErrEIER, AT AR
Bootstrp BAMSENREEZ FHEAGE T I 1

6.5 fERiAE -5 Ll A SR I i <5 R
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