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[Abstract]

and its SAS implementation related to the mean comparisons. The basic concepts included the parametric test, non—parametric test,

The purpose of this article was to introduce 6 basic concepts, calculation methods, a medical experiment example

preconditions, design types, interaction and the basic ideas of the analysis of variance (ANOVA). The calculation method involved
the ¢ test of the quantitative data of single—factor two—level design, ANOVA of the quantitative data of single—factor multi-level design
and factorial design with a block factor. An example of a medical experiment that examined the effects of codeine and acupuncture on
postoperative toothache in male subjects. The paper gave the whole process of using SAS software to process the quantitative data in
the example, including single—factor analysis, two—factor analysis and three—factor analysis, explained the output results, and the key
points of reasonably selecting statistical analysis methods to analyze the differences of the quantitative data were clearly given.

[Keywords] Block factor; Factorial design; Parametric test; Non—parametric test; Analysis of variance

TEXE B GORLEAT 22 S g STt PR R/ N B kAR R BEHLEY 7 BT E
OIRTITE NS RGN AR Z A AT B kA ERZ 22
O3B o B IS RO 6 ok R E OB 9 R E | EAEA
RS 2 1, S 7 2 ) i BRI B At “
BBl = RSCIEN A KBRS SRR
BB AN R E R ROR, A A TR I SAS &
B AT 22 DN 3R E B BB 22 S e i . AR SO
8 R i ORI £ DAL PR A PR B A, it
BB BRI b A R R A KP4 T
5 (B A RO &, BRI A kAN AE B # il — >

SHKRBREIFESHRRE

IR 2R 5, Wi I TR B 6 i T3 2
RIS GE T ™) TR B4 23 A ML b3 A7
SE 192550 (R 220 i P 7 A KL B R AR (D),
PRIME  BRARHEZE 2 . RS RS S, HURTEN B

P AT BT AORESR R 2 32 3T R e 5 ol s 1
(G, AR SO v i 2 A ™, B PR O IX 4
) AN AN KA Z AR

PRIM T SR 1 fifp BUR1 22 £ 0 I EA T HE BT 69 i 12
SR o AEERAR I, — BN X A A AR B
B, SRR — RUE AN S AT RR Z 2 fT SR



http : //www. psychjm. net. cn

PUJIRS i B2E 2023 AR5 36 5 S1H

AT A LR H SR IA Inh 328 5
TIES MBS B Z K56, 56T o0 A e i
FR e K30, BE T F 0 A BRI AL Y F RS 56 BURR O 22
I3

1.2 HiR&EH

{2 MO B R H PORL A 1 2 3 AT A%
S EASTERTT 2555k . Irig s vt R4
— R R At 2 18] A L S ) e E AR
IR R AT B 32 A A — 38 AR 1 2 WL AR, D05 4
BURVIUR (=l L1709 v A : 1 DT SR SO = S
H A A 2 G R ORI 2 I A% B0 IE S 0 A s
PR B =, A B B /N AL P Bl T S A
MM IEZS 0 A, i BLR /N IR A IR A
KA T 22 AR AR N R A5 KF 4R
ST ZE NI

PSS 08 A VA G S R NS a ol )
5 AT I A TR AL AR AT HI B . S TG
B IEAMES 7 2T A 2R R 5 7 il
WA AR BT SRR S B

1.3 iZitsEs

T —A 2508 I 2 I 20 Rk, B RS
THa3 T 7 1) OGS 2 TE 0 ) 12 B R T R A
SN s I BN T 1 B B 1 R RS [
IV 5 2 X G Z RIAFAEAT RN E R 2R A
ZIH A RERNZESZ AL Z MAEEF A KR
B, W 2% DL 1 I < 3R 7 il fin B 2 A A
SeJa Wy PR 2R i A5 R R 2 S A R Re
F 2RO G AE R R 2R AR [ ZKOF- 20 b 2 A5 AR B
SRR Z ARG AR EXRRE . Gt M
IR FE DLIA G , MEHE R A

5 A R Wi R A G LU L
B N R B (G R T R R PR 2
ACFBEHE (XTI BEMLIX A i3, P T et
XTI BT, BT, T, & IX A
RIZ AT R, IE A5, B8 045
1.4 ZEHER

DLW A 2R A ], BT g P 2R A 5 B Z A i 52 L.
VE RN, 2 PR 28 A A8 71 X LI 45 53 11 52 v
B N R BACHRYBUE T UL o BE R AT A,
A, PIAKE IR BAT B, B, SR o 108
AN ZE R A B AR E T, A R RCR T A, (RD
A B M FRIZE AT T AB S FEIEE L) S I 7E B,

2

AT A PRI 22T A, (B A B, 2514 F 945
25T AB R T BISE ) o X SR St s AR R R &R
A5 HEKBZEAFAE3E HAE Y . A —#=1
S %22 AR RSO B KN, AR R A SERE AR P (E
49 R /N LA W 5 T A Ak A A R A
5. [EL, T RRfE — N R Z A 22 BAEH S U
Z IR HAEH

1.5 FESHHERDE

PR T7 22530, SR B T 22 A . — i
L, BT AR A R (P 3R = 8] i 2 ELAR )
(475 25 HIRZE M5 25 04T HORL, PHRAE F o3 AR
Gt HERT . SR, 7 25 R B R 27 O7 S T i
ZR o AEMTHELS RE B2 BRI, 25 0 Y
T5 ZEAE R0 PP IR AR &R (HE AT 1
(RIS 249 225707 A A B0 b 204 35 0 B 9 5
Z, OB 2 fAE T A 22 5 fle it
AR, J5 2203 B B R FEARUR G T B B 22 5 A
(18 73k, BIVKS 3R 5 T X ELAN 8 35 2207 Al
3 i AU 75 BTGV — 1R 22 T ) 1 49 257 O
FIH BERA SR 20 0512 , 4% B o0 B 45 22 -5 I
BR LSS FB R B A T 7 22 (SR 7)
VAR 22 9 197 o B, UAU5 5€ 09 4% 0024 75 8 7
5 R AR R B e P SRS KA F o
A AT R R GE TR

2 EAFE
2.1 BEEMAEETEEERKE

K 6 A1 3 (B e, L, 23 010 AR 3R R B 2
{E) N

Hy:p=u,, H, s, #u0,,0=0. 05,

Hse gt o W (1) (2) .

-l _

I, — &, (1)

S, (n,+n,)
— 22 (SS,+SS
«/nlnz(n1+n2_2)( ] 2)

S8 =D = (Ol PnaSS,=> 8= ( D, in (2)
KO E XA GE ik I A df = n, +
m =200 e A ez, BB Pas X

U<y T Poa

2.2 BREZKFEIIEERBFTESH

AR 2 LK ST R, R B 1 22
SS AT T 7 i, W (3) 2 (4),



DY ISR AR 2023 AR5 36 524 S1H

http : //www. psychjm. net. cn

SS 4 =SS w+SS s (3)
SS SS..
MSQ = 21 1] ,MS RE (4)
Eil dffﬂ{m W% dﬁ%i
MS

i)

_dféﬁﬁﬂ’Fz MST-);’
ﬁﬁéﬁ%QEWMFﬁﬁ%‘MJ
HF >

Y oy = HE - Ldfyu,=N-1

l/uu )(1 )
Fiy o M PScs 2 AT Poac, LR

B PAEL, PRI GETHERT, IR G Ll MRS el
45,

(UL 156 T N s R 2 0 it 3
28 SR DAL R B B R B 2 BB 22 00 i
TR AR LB 2%, DN W TR , Ak DA

3 S5 SASSCI
3.1 BESHIEENY

3.1 1 —NEARiR e 18] & K B HE

[ 1] SChk[6-7 142 At iy £ 4i ok B — I % 42 ]

F DR 0T 55 1 32 18038 RS A 1A TT RO 52
R EN R R a s W o S b L ST R & N R S|
(Codeine ) [ P A~ 7K - 43 1) J2 4l S 2 (Codeine=1) 5
A] 35 A B % (Codeine=2) ; &1 H (Acupuncture ) i) P
A IR 4350 02 PN 1 B 76 (Acupuncture=1) 5 P
B ) 77 (Acupuncture=2) o SR FHHT PR 55 15
A 4RO TR AL B A o MR s KR it A2 P
(PainLevel ) PEAl 45 5% , % 32 24 2K F 700 8 4 (i
SR 1~8 , MBE G 5 EE R, AR T 52 M R ) | 4
H 4%, KIS N Relief, AL E R, 3281
S ROBGT o I HERN A R LR 1, o B P A
BL\.%%(EITW*FPESL%% PSS ) R IX 4 PR 2= (R

SRR ) X IR T AUR WS e A it
B
F1 ANRBEENBEMEZINERETRET RO

Table 1  Results of the influence of two experimental factors on

the treatment effect of postoperative toothache in male subjects
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titlel 'Randomized Complete Block With Two
Factors’;

data PainRelief;

input PainLevel Codeine Acupuncture Relief @@ ;
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proc ttest data=PainRelief;

class Codeine;

var Relief;
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proc ttest data=PainRelief;

class Acupuncture;

var Relief;

run;
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proc anova data=PainRelief;

class PainLevel ;

model Relief=PainLevel;

means PainLevel ;

run;
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proc anova data=PainRelief;

class Codeine Acupuncture;

model Relief=Codeine Acupuncture;
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Table 2 ANOVA results of quantitative data of factorial design

with a block factor without considering interaction effect

AAFEKIR HHE AnovaSS ¥ Jr F Pr>F
PainLevel 7 5.599 0. 800 50.450  <0.010
Codeine 1 2.311 2.311 145.800  <0.010
Acupuncture 1 3.380 3.380 213.220 <0.010
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BT T 20 SAS A FALFEFF AT

proc anova data=PainRelief;

class PainlLevel Codeine Acupuncture;

model Relief=Painlevel CodeinelAcupuncture ;

run;
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Table 3 ANOVA results of quantitative data of factorial design

with a block factor when considering interaction effect

5 SRR AHEE AnovaSS ¥ 7 F Pr>F
PainLevel 7 5.599  0.800 55.300 <0.010
Codeine 1 2,311 2.311 159.790 <0.010
Acupuncture 1 3.380  3.380 233.680 <0.010
Codeine*Acupuncture 1 0.045 0.045  3.110 0.092
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