kA X D HTEL-RDRE

REXBEFNENER OB BIHUR
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BYERERAELERE St T ERERY T ROTRE 5 - ASCRHE E VSRR TR TMEEARE o 5% - T
TrEAHRITIEEREAM S - SR RERA N SCEIBIREN F-R T e st B KB RN - fefts
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R BERRTE
(—) PR G S

RETER OIS 73 A RO AR s T B ME MR ET > M A ARET ELFA B MR =5 TR B EE S5 VU 25 =2 /148
8 o BN HEERAETER o KB E SRV EHIY T &E 4 T fEsT ) B T EEeE ) WRTERE - EE
aTEE IR E VR ALY - I A Ty S S 4a B R EE EUE A B R - DB A DA
TV AUS RS 28 - NI F B S T AR FE AR T B e S8 - SR
SRETEIMRER -

Fres B S8R ARl BERE YRR IE 2R E(E - § RIVE RSP % - s sy > DU ERE
EEBISE o FEEIMAR S BER S DU EE =156 N/ N E a8 R R A s st BT T @ fEET |
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g o o JRENUE RIS R T E R H e B Rt E B RSB EE 2 J774 - BHER > H
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MRS - B RIMERE S B (RS o i E Ry 2R Y « BRIFA B SnYsss vl LUTESR
MRS » BRIV ERE 2 B (R Sy E AV -

bt T B M R A A RE R (EREE. (null hypothesis ) » B LA Hy TR 0 B IEFTC EAGHERNTY
Gietiieas o DA BB 20 - TR MR Ho & T SRR E NN EEEN—ATE 0 TR
TEARRER B S T RIS J 517 {BE. Calternative hypothesis) > 3 DL H, o » PLEFBIT 21 -
AL fR (R Hy Ay T BRI E R/ N — AT -
OER T

PE T AR BARF T 4B R AR AR E R AR E B 48 B P2 i fie (B - DA—4HEE ARG aT & 2K
fAET RG2S - ARSI EOVEET BT —EiVeRE » BEERERUAINE AR R/ NI E 45
ZAERUKE (FEQ@) - tHFEEZERAIRERE - SR SRR EE 2 R [E] - 2 5HA
JUSEEVHRISHYE T YT AT RE © — B8 s Ho MEIMIESE Ho - SfEEEERE A8 1§55
(Type I Error) @ ZHELL a TR - "B EEREREE Ho HIHIMEEZ H > SR 510 11 85
i (Type II Error) - ZBHELL B o~ o MAGTFAL 1 $E5R 7 e AR o {EFE 835 7KHE (level of
significance ) » WEEEEE LR MERE Ho 2 EWERY - TR Ho BUE B 0V R E R -

DI _EAtfet s g 2sg Bfi] 0 Ho i u=1> H, : u<l > Hrp y FRE0°FH9EE - Al o DA
MR n[ R Ay a=P (B4 Ho | Ho A HE) =P (u<1 | u=1) - B MEFHEETFRR I =P
(¥2%2 Ho | Ho &1R) =P (u=1 | u<1) - S ERaYsEsR AR 1 $EERu R B - £ Ef1
AR & IR E 1R R 1 8835 - IREIRZ A SRS P A B E Higa — AL E - [HERER
CERAFEPEZ AN EIEE SR B AR — AT - AR AN E Z 8k - BEGEEZ A RSB S
FREH T IFEIVEGE R o R sRISECEEN R E LS R - BB EIRF R AT A BRI SEER - NI
STEREVHRER R - BEARBCRSEAYRRIE T » SOEFEIRFRE o B B (H - RIL{E(E RS EAT 1 5080 11 §5
ROV T 4RET 2GS e B S Y 1 SRR A T2 & > Al 1 $Eiid ki 298ih
BN $EERAIG R - — MM S+ (E(Rsseis e ol S 5u A e B E - e e w LI 1 $53R0Y
BRAER o (H - WELEFTEEIVEE KA - —RTR o 59R/)N - H RAVEEE /KAE 2y 0.01, 0.05 LA
F20.1 ¢

& Sess EE/KE o (Hik  AIHHE SRR SR E — (BB 42 RE Mg nv & & - 22 (EH
[EFE B4R (rejection region) » FEABIAYmRETH Sl FE (critical value ) » ERESFL{EAYVEESE
SEEHURNBZ KA o (H - HFEERAEERIRE - FRITENNVE AT EHERESETE (test
statistic) (5EQ) - WHETZMES T EE TR AIEEET - WRTEEERE - RIfE 48R itk
& Ho » SRS REZ Ho - BN S REets e vy HIE B1E -
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TEER(E rERE
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B— E—SETIB =B RERER AR R
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EREARE R THIZE 8, (Observed Frequency ) H e R RS A E ORISR N 2 T HAS L
( Expected Frequency ) HYFEATIRSE - MEMIERIT 000 (5E@) ZIREARE AR E 2 siiE4R
RS - & TSR, B TR, I AERER - ESETE f° E (BE®) E{EIER
BB S - A ] BETE 4B RE (R
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f(x?)

2
Z(k—l)(e—l)

—iBidE—

B2 K

X X

B= FrHtaEriEiesilizss

RIThgE FE R HZRIELLUT =fifgsE - (1)EESERE - MEMRES A —FE T Ii 8 E
J3725 o QPEIIMHEME ¢ faE W E SRR S BT AE 70 o B —MiRE ¢ e N EIREEE
A BAMEESRCEAEEIRIEEBZ Mg 774 - ks TR EEEE (1) L E—EE =/

"X G o FTERETAYNES RS TR E o o AT P BRI AR E AR
()RR FIRVE IR R R B iR -
(A Easc s e BN LAY R AN S AT f P B 1T (B
Ho = WA 2 M S B e B o
H, - WA e M S A e Ho
Wit B MRS | SRR s e M SRS j SR g B R -
E;=nXP (r;N¢;) =nXP (r;) XP (¢)
_ (B i FUBRARRED < (5 j VIBEASEED
(EFNAL 4
Hep P (ri) FrFRPEE i 71 (DL r RSB —BUE S - Al n 25— E e |
B4R ) S R0 - T P (¢) FoRYIBRRPE j 17 (WREE e M j E%5a) %
R - 2P (rNe) =P (r;) XP (¢)  FRE Ho MEEIZ T il ¢ BAHE I

fry -

RIS R - S =3 T — 2B g o, b AR
SR, - T E, (AR T, -

RB R SRS ¢ 15 Hy AEAI T =T SO B e

(r—=1) (e—1) B9 RASE (GE®) - EPhEEEEEEEVIE RE S AR EER S -
(SVERLYEREASOEAN - 55 2 Kt x,2 0 RHESE H, - B x ? RBEE/KAE o BVESEISZ BRSHYE -
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& FABITERA
PURskstihis s T EEEEE (1) | 5555 =/ NG ZERSCBIREAR R R U5 A e BT e 7 14

SRR BRI o (REEE ERYRRE /KAEHTZ 0.05 -

(D P46 BT JEHZANE “MERI" Bl “gREUELE" BYFIIER

FRHY RAEEFAL =1

5 175 200 375
E°8 150 475 625
“at 325 675 1000

25 TIagaml oA s RS EEE - DIHIEE KIEE 2B A MR 2

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

AR AR EEE I O, + JRE]
0,=175 > 0,,=200

0:1=150 > 0,=475

HETLERR - EAGIE

Ho: “MERI B “SRHUELE el

Hy o CEERD B3 CSRECELET R

STEHIZE R E;
W=3732325 151 875 5 E,=2122075 553 125
1000 1000
0252325 _ 503 125 » E,=9222075 _ 451 875
1000
SRR ITESETE
> (175-121.875)* | (200-253.125)° , (150-203.125)*  (475-421.875)"
121.875 253.125 203.125 421.875
~54.89
IRE 4GSR
AEFAFHMERE R (2—1) X (2—1) =109 {Hx,, =3.841 - N2
54.89>3.841 - SFIAVEERRIZIELE Ho - WRbRAERE7KEE a=0.05 BYEIZ T - “M507

Bl SRR SRR R o

(2 P47 =)\ JEZANE “MERI" Bl BREUELET BYFIERR

FREY RHEFEAY =
5 25 50 75
2L 75 150 225
&5t 100 200 300
Step 1. 3t E#FRFT AV ZERZEZXE 0, » JRE

011=25 "> 0:,=50
0,1=75 > 0,=150
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Step 2.

PRI © AEABIRE
Ho @ “FARELR" Bl “MER)" SR
H, @ “FARELRT B MR AR

Step 3. STEHEIZKELE;
E, = 75 %100 =05 E,— 75 %200 —50
300 300
E> :—225 > 100 =75 E22:—225 *200 =150
300 300

Step 4.

Step 5.

sStE R mESETE

HIRTEARBIT - ERFAY i, j, Oy=E; » HIt x*=0

e R

AEFSFMEHRER (2—1) X (2—1) =109 {H x,,, =3.841

N7y 0<3.841 - {SEIHVESSwE NESE Ho > R ERE /KA 00=0.05 BYFIEZ T »
PRI B CRREVER” AR -

(3) P48 BRH 2 &M “RAREAER” Bl MR AR

Bk Bk =t
= 125 55 180
E28 82 38 120
&aat 207 93 300
Step 1. BRI AFRIYFEEEIZERE 0, » JRE]
011:125 ’ 012:55
0,;=82 > 0,,=38
Step 2. FET{EE% - fEAFIEH
Ho @ “FASELIER" B “MER]" SR
Hy @ “FASELERT B MR AR
Step 3. FFEHAZEXE E;
Ey=1802207_ 1545, f,— 180293
300 300
1203207 gy 8+ g =120293 37,
1000 300
Step 4. SERITRESETE
2 2 2 2
p=—(125-1242)" | (55-558)°  (82-828)" (38-37.2)
124.2 55.8
Step 5. fELER

KAERGHEHRHER (2—1) x (2—1) =109 {H x,,, =3.841
PR % 0.035<3.841 > {FRN0V4ERRIZ N ELE Ho » Rt /KHE a=0.05 (BT -
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MR B RREEA ?.E” TSR -

(4) P49 BlRE 3 SlooAT “fHE] A7 B

GEEEALT BYRANEE

4L =L

A 2 2 4
FEA 24 24 48
=1 26 26 52

Step 1. _#{%1]

WA (ARATRUE B S KEL Oy, JRRN

Step 2.

Step 3.

Step 4.

Step S.

O1=2" 01,=2
021=24 ’ 022:24
FETTARES o AEAMPIRE

Ho @ “FARELR” Bl MR SR

H, @ “RARELER” Hl

MR AR

SR RE E;
E11=4X26—2 s E— 4x26 —H
52 52
= 48 %26 —24 E22=48><26—24

sPE R ESET &

EHIATEARG S - BHAFTEDY i, j, Oy=E; » HIt x’=0

I E4ER

RAEREFIEBEES (2—1) x (2—1) =109 {H x, 0=
R A 0<3.841 > 5F(0sESw

= NESE H, -

FHET AT B YEEUELLT SEEERRERAY -
(5 P50 FTL FEEZ AR “MERIT Bl “IOETELET BYYIERR

ISR FhngET =t
5 75 225 300
2z 50 150 200
&t 125 375 500
Step 1. _EIFFFRATFTRIVELEEIZE XE 0, > JRE]

Step 2.

Step 3.

O0.,1=75 > 0,=225
0,1=50 > 0,,=150
FETTAREYE o fEAMBIRE

Ho: “MERT 1 “InrEd” SR
Hy : MR B ChIERELST A RRE

SR E,

Rt EERE KA a=0.05 BB T

$30H € 41
O




E11=3OOX 125 75, E12:300X375 — 295
500 5
E21=200X 125 —50 - E22=200X375 —150
500 500
Step 4. FE-RITIESETE
EHAEARGI - BAFTAY i, j, Oy=E; > HIL =0
Step 5. fELER

KAERGHEHRER (2—1) x (2—1) =109 {H x,,, =3.841
PR 75 0<3.841 - 5810V N TELE Ho - WLEAEREE /KA a=0.05 (9B T
PR B NS R AERAREY
(6) P52 BlRE 4 &l S84 Bl 2 AE T BRI
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A% 12 288 300
T 20 480 500
& &t 32 768 800
Step 1. IR FTRFIYELZEZERE 0, 7RE]
0,=12> 0,,=288
0:1=20 ° 0,=480
Step 2. EIIEE - TEABIREH
Ho: “S$45EE0 Bl “2EAFE Rk
Hy: “BEFHEEC H “BEA T AR
Step 3. T EHIEXE E;
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800 800
£, = 500x32 0 500768 _ o
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Step 4. FTERITBESHET=E
FEHFAEARBIT - EHFTERY 4, j, Oy=E; > KKIL x*=0
Step 5. BELER

AR RS (2—1) X (2—1) =16 2 g, 2=
Hih RAE B 0 =0.05 BT -

KA 0<3.841 ° 15F(0V4E R RTELE H, >
“ERAERl” Bl “EEEE T RERETRY o
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m fE5m

sl s R T EEEE (1) ) B —EE =/ NEIERANSR M+ T AERE E TSR A YR
o [ —{E R - SRS —(E e MR E) - S TS EIRY L RER ST — (& [E E EE
By - AUTERITEE MR IR - o 7R (2) ~ (4) ~ (5) ~ (6)BITHVFIERER » IAFT] USRI E LS
—{EEE LS o FEARASIEYS 4E - 3EE T DUN R OT e R SR T REER A N LA IE BRI - R Ay
E—(HEELLREE 0y=E; > MifF Y’ =0 094EE - WEHRIELSE Hy 19653 (3E@) -

ST HEAESEQ)BIFh » SEZAEREE TR EELEE - (HE RASEVSEZLEEGI A 125 + 82 #T{lL
WS20 - T RS ey B2 b B 2 55 ¢ 38 YDl SN - WILLBIAEE BT - BRIELIERL x° [ERK
WAFEIRIESE Ho V55w ©

REIEFE BT SREEVSEZCEE B A 175 @ 150 ZT00 IR » 1f K #5% ALY 55 20 L) 2
200 : 475 #7{L, 02NN > WALLGIZEREEE - ISR ¢ (HEEK - 15EHE4E H, 19555 -

&F B Rraiia] DA FEERA A XY 55— Bt « T BFRERVE RN G LS EERE e - ST D]
LUT o BRFIEE AR E A BA B ? RS2 A] DI REARETEREEE] o ) BB\ ARSAVI
- SEE T USRS ZIIEL
()VEEARERIOTBIZE RS (0,) B RE (E;) MHERIN - 88 ¢ (E8IT 0 - HHR

TE M SRR RA R4S
QT EFEAZ RV ZERE (0,) BEASEE (E;) ZHNERERKUEG ¢ (E@EELE >

BESRE oo’ FLERE M A BRI 45 5 - &
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@iz ] R E R e TR SR S PO S — B 4 o

Ot ES TR — FZREN T S A A &R M a1 E -
@FKTF757HC ( Chi- Square Distribution ) JE15iE E4KaT = xz Z 3RS -

(0—E)’

Z » Her o, WFREAERZ "B

GONIERITE - o REEM =23

I E RFEABR . THIHERE, -
©HEHE (degree of freedom) {xfEtgEStatE 0l LLE SNV E(EEL - GIAFE r 51 ¢ T7HY
rxc SRR G RE G THVRIR —FEREE R ZRVES M THI8E & R U
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SEER
1. Statistics for Business and Economics (A Practical Approach) , by D.R.Anderson, D.J.Sweeney,
T.A. Williams, and J—C.Chen.

2. Statistics for management and Economics, by Keller & Warrack.

3. The Practice of Business Statistics Using Data for Decisions, by D. S. Moore, G. P. McCabe, W. M.
Duckworth, and L. C. Alwan.

4. EtE e - THARE -

5. FER&atEE > AR - BRIEE & -
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Fow BRI

% 2 o +7 (ANOVA) a‘zfzﬁ?ﬁv&””"%'mz&% I A g R

F 01 F-test RGRIZ R Pl F M Likdp- 2 k2 ¥

Pz V"R F-2m B 2R FRTOREEAE 2 F
E LB gf—t‘?i‘“' Pl F-1 » 2 4p¥éen p—im o

F- o3 i

DX —%Eblﬁﬂﬂ giﬁ%& /DJW%CHZ &522 ’

—BZL_)MZ)FKZIK )szlig %ﬁ Sl ’ Sz QEHEZ% V1)5_2 V, /5\
S’ 1o/

SZlo?’

AIF Ry— B0t > BHEHEER (v 0 V) F-Or IR
T SO R E SR E

1-way 2010 1
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FEE F 83T (1-way ANOVA)

H
HII:

R

 EEE m AHHE (BESEIE
P RETHEBE R FAE 0 AR
Data : m $HER} - 5240 n {EEDHNE -

Mis oo Bis oo Hiy)

yij - 56 1 sHEREZ SR j AHEUHIE
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Group 1 i m
Yii | ... Yii, | ... Y m1
Y12 Yi2 Y m2
y 1n y in y mn
Avg.
1-way 2010
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[B] yy=w +e, =lo.m j=l..n
e SRERERZE , BRI R N (0, 02)
S DR EERME - R[EEE
[EER] Ho === p,
H, : ZEEE (B8 i) nw#w)

SIS SST =SS+ SSE
SRE e (L] R B AR R L R A I
[ 58 5l AT ]
MS, = SS/(m-1) EMZAHMZ 8L - & Hy /HER
HAZ{H = o2
MSE = SSE /(N -m) = HI4HAN 281k (e 24HEE) »
MSE {hiaT4H ] T [FI S 528 > 02 -

1-way_ 2010



Q: W SRR - A EFRE ? g R0y
TR ? BRI MERES ?
[feE=] F= MS, /| MS¢
A 1 AE Hy BREZEX T > F 28 —Fo4h > BEERZ (m-1, N-m) -
2. EHAERAFAE  MS, ERA > RPELE—HKRHY F {H -
S FAEARER: AR ZEREE - i —HEWE -

[#6E%]) p-value=P(F-{& >F) >
& p-value<o - ZHMEZZSREE - 5 treatment 2381 -
p-value A/ » ZEEATEHZE o

stHH 1 1~ treatment f5Ed BB BUE S 4HAV BRI /704 -
2 ~ R 2Dl S B8 [L Bl e A4 > B0 RS EE o hT -

1-way 2010 4



8 By HT ] 2 4k — ANOVA Table 411
ANOVA table for 1-way model
Source SS df MS F-{E EEl
Treatment SSt m-1 MSt F=MSt/MSE
Error SSE N-m MSE
Total SST N-1
A F—TE,@ = > p—fﬁ_,@ 0 £ B ,@%f%’ » F-E cnd| bl & 8 g ¥
df = % > [

2z . 217 o ] v
p-ER - FE & df mB o Tt p-E s A
L
El

1-way_ 2010



[413.1])] [EEGA - B~ C=EEHESEZEE  (p42)
1 2 3 4 ¥
A 7 8 5 4 6
B 9 8 6 5 7
C 10 13 11 10 11

PR eI A S8 0 3 = Bk B (level) 0 B G AR E
7% - 1-way ANOVA

ANOVA table
Source SS df MS F-{E p-E
i B 56 2 28 9.69 0.00569
RR 26 9 2.9
B 82 11

p-value = .00569 < 0.05 - 4E24 H-34H & [ /& 15{E > 7 B -

1-way 2010 6
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SH o B ot T E R EEEHY A (R - AT AR B R RE

TIA: 67 - 68 »69 - 70 - 71 P

ik,

w©B: 70 - 71 .72 73 - 74 et A

ik

TIC: 68.5 1 69.5 -70.5 - 715 - 725 a 2 3 = =

ik,

ZRID: 71.2 - 71.6 172 - 72.4 - 72.8 = RS

ERIE: 69.7 »70.1 705 -70.9 - 71.3 segee

74 + ‘

73 +

72 +

71 + R &
R *_ 4k

70 + } ‘ —
+-----+

69 + *oooox ‘

68 +

67 +

1-way_2010 FSRRRRE SR g G g G



W E - AVs. B: p-value = 0.017, =EEHE
Bvs.C: p-value =0.172, =B AFHZE
Dvs. E:  p-value = 0.0056, 7= 562

o
zi

A~ B AHPIEEERR > HEA B THHAERAE CDE 4
SEHEYUN - B D~ E HERER - MRS HE A ER
M MEAERHEBIEAERE AN WEEHNE RIS RS
F1 o BT LAANOVARRHY F-{H = (RHRIZER)/ (RHNER).

I T AHEREES - ANOVATRY F-E BIE B2 thae iy H{EZ T -

t = XY _ PEcres (2 CHIMC RS
J52 TER

6'2
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[E#ERA ~ B ~ CZ4H 7 =]

=i ] 1 2 3 4 -5
A 7 3 10 4 6
B 4 10 6 8 7
C 10 14 9 11 11
A B C
mean + SD 6+3.16 7+2.58 11+.2.22
(&2 ] 1 2 3 4 ¥ §
A 7 8 5 4 6
B 9 8 6 5 7
C 10 13 11 10 11
A B C
mean + SD 6+1.83 7£1.83 11+.1.41
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B B2 - ERHE P

=MHPEEER 6,7, 11

16 |
14}
2}

(e S )

F-{H =3.49 » p-value
=.076 - 45Emb32HY

B2 =R
(mse=7.19)

1-way_ 2010

16 |
14 |
2}

OO A~

F-{H =9.69 - p-value
= .0057 - 455w HE34H
PIE 2 ZZRAEE
(mse=2.89)

10



EXCEL

EXCEL: #) A&kl—

T A ->Broih — BR TSR
(EXCEL HJAEEEZMT - AP Lhir - ARTERER)

Bl
323
347
1.86
247
201
1.69
2.1
281
328
2.36
261

291
1 Qg

1-way_ 2010

E
3.22
2.88
1.71
2.89
3.7
3.29
3.39
3.86
2.64
2.71
2.71

3.41
o e

C
2.79
322
220
2.98
247
2.7
2.95
3.56
2.88
2.63
3.38

3.07
7 a1

----------

A EEE LT X
=N -
FNHED 34615824
SHEHF @ EHO i
O EFIE) HBE
EREE R E—FI LD
afdy. (005
ST
@) FH RO $D§1
O HTIERE):
O FEEH
ANOVA
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FVUEE ${E CEEoHbe

L HE(T ANOVA (353 REEEATSETE » Foma/ b4
SURIER S ST SR TIR SR

SyAEY 7 AR Treatment &2 quantitative (S RIAY) 50
qualltatlve CER M) TR [E] -

£ FFMERIAY treatment —fzA5EEE
(1) ¥EFEELET (pairwise comparison) 5 BY,
(I ¥ & CL#ER (constrast test)
+ B U treatment —fg75E S
(1) MR E - sl KE (G CEERIHT) -

1-way 2010



LA " /0 @,‘J Breast Cancer Risk in Rats Fed a Diet
1 HH

1'I'I

During Pregnancy

Statistical Analyses

Statistical tests were performed by use of the SOLO sofiware (BMDP Siatis-
tical Software, Los Angeles, CA). One- or two-way analysis of vanance
(ANOVA) (36) was used 1o analyze results for the body weight, food inake, and
other parameters associated with pregnancy, hormonal data, and data for twmor
size and lalency. Where appropnate, between-group COmparsons were per-
formed using Fisher's least significant difference test, The logrank test was used
1o analyze wmor incidence for the two groups. In addinon, the chi-squared est
was used 10 analyze the difference in tumor incidence at the last week of wmor
measurements (week 18). All statistical tests were two-sided.

1-way_ 2010

High in n-6 Polyunsaturated Fatty Acids
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| ~ EPEFERER (pairwise comparison)
--- [FEIRF ¥R A vl e 2 BAHFEZ R E » R EGR
AN EFEEFS » R 2 ~ 3T -

Test Hy: o, =0  foralli = j

a. Fisher’s Least significant Difference (LSD) method ({514.1)

LSD =1,,2n-m \/MSE (n_ll +25)
& |V -] >LSD & - m
FIER by By AR S

AEKSE: | BHEEEL . SN (LRI o IR
SBIRA ;S ERIOABESES TR -

1-way 2010 14




b. Duncan’s Multiple range Test

D.=r,.,nJ/MSc/n,, n,=

(harmonic mean)
>@/n;)

e ‘yi_ _yj.‘ > D, B > where the order difference of y; andy; = p-1

Al vy By, BV

Frh - FREIIEITER » B RS ORI

C. Tukey’s HSD Tes%@

T, = qa;(m,f)Syi_
Yi _yj.‘ > T, B > HlEh M; £ ! M 7= B o

=
==

1-way 2010 15



d. Scheffe’s test ({51]4.8)
R EIR R E Fra VAR IEAH S » EEEE AR » B
PR & ELER

e. The Newman-Keuls Test
#{CL Duncan %

f. Dunnett’s test ({51/4.5)

R BRI S —&H Ry ST IR AR - 07 Tal BirsH B R dH Y
LLiR

1-way_ 2010



Q: Ay E HYLLR T A

eV HEHE LSD ~ Tukey’'s HSD -~ Duncan -
LSDJ% = HlE 722 BAEETGFHVE RIS - BE i ER
RS - SEREME A -

Scheffei: © SRR - EWIRTINE > ANESZITH AT

LU SRRk E 77 FYE R/ - Lhie s T77%  (m=4, n, =4, a=0.05)
Bonferron : 47 5E = 8.66
Tukey HSD : 435{f = 8.24
Duncan : 43548 =6.10 > 6.40 > 6.59
Fisher LSD : 4354H = 6.10
Scheffe : 435 = 8.97

1-way 2010 17



FIEIERIR SASHZRGI— *
Tukey's Studentized Range (HSD) Test for y

Alpha 0.05
Error Degrees of Freedom 16

Error Mean Square 20.72125
Critical Value of Studentized Range 4.04609
Minimum Significant Difference 8.2368

AN
Means with the same letter are not significantly differeﬁ ki ]

Tukey Grouping Mean N group
S A 100.020 5 C
F-REAH [E]
> — 4H 4 B 86.560 5 D
BEERE N c 70.920 5 B
1-way 2010 C 70.060 5 A 18



UPEELEE SASTRZEE] .

Tukey's Studentized Range (HSD) Test for y

4 . I
HER
TR

ZEER

—

Comparisons significant at the 0.05 level
are indicated by ***,
group Difference Simultaneous 95% Confidence
Comparison Between Limits

Means
C-D 13.460 5.435 21.485 Fkx
C-B 29.100 21.075 37.125 Fkx
C-A 29.470 21.787 37.153 kel
D-C -13.460 -21.485 -5.435 HA
D-B 15.640 7.615 23.665 Fkx
D-A 16.010 8.327 23.693 falale
B-C -29.100 -37.125 -21.075 kel
B-D -15.640 -23.665 -7.615 Fkx
B-A 0.370 -7.313 8.053

1-way_ 2010
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sBH ¢ et o F D E SR R W R B E R 2 RN B
2R I

k=~ TRAXMMIRZTICHNBITZFR

Table 3.  Effect of steam-cooking time on texture parameter of cooked taro from texture profile analysis

Primary parameter Secondary parameter

Steam -cooking Firmness Springines Cohesiveness Adhesiveness  Chewiness  Gumminess
time(min) (g force) S (g.force*mm)  (gforce)  (g.force)

20 nd nd nd nd nd nd

30 1327 a 0949 a 0328a 1310 a 1356 a 1426 a

45 2920b 0948 a 0280b 1213 a 1 b 834 b

20 2733 b 093] a 0.300 ab 1005 b 773b 816 b

120 26200 0959a 0299 ab 817c¢ 728 b 784 b

3bCxteans with different letters in the same column differ significantly (p<0.05)

1-way 2010 20



Table 3. Mean arterial and portal plasma glucose concentrations, net portal-drained

viscera (PDV) flux of glucose, and portal absorption of ileally digested

glucose in pigs fed diets with 65% cornstarch (CS), 32.5% cornstarch

+ 32.5% potato starch (CPS), and 65% potato starch (PSP

et
Item s CPS | SEDE P
Artery, mmol/L 5.42d 5.454 A0 025
Portal vein, mmol/L . 6.041 5.97" .26 003
Net portal flux, mmol/12 h 2,.225.70° 1.310.24 HH9.5* 130.1 ()]
Absorption, % BH.ar 5.0 40.64 10.2 023

Malues are based on four observations.
BSED = SE of the difference.

td2\Means within a row with a different superscript are different at P < [05.

20
£
E 15 -
[
E-m—
| I I
.
g
(]
ﬂ_
é‘(‘
&£ & & «*’} &
Q'o
1-way_ 2010

Fig. 1. Degree of hydrolysis of cell proteins in ethanol extracted Chlorella
biomass with different proteases. A 10% suspension in water of extracted
biomass was hydrolysed (20 Ufg) at 37°C for 4h, accompanied by
continuos stirring. The pH was adjusted to the optimum for each
enzymatic preparation. Each value is the mean of three experiments.
Means without the same letter above bars are significantly different at the
5% level according to the Student-Newman-Keuls test.
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1. k& (Contrast) i iE
--- R EAH S HYEREL -

Contrast ig#% - (for balanced data)
0 1S a contrast of the treatment means, 1f

5= ¢, where =c, =0.
i=1

wE Hy:0=0 (ie X¢u=0)
F=MSc/MS.,

2
Where MS. =SS, /1, SS. = oY)
n*t.xc

If p-value <a > & #0 is significant. (ZE£&%E)

BE 35 5 4HHAT 2 4HE% 3 4HELES - contrast (A& (3,3,-2,-2,-2)

1-way_ 2010



[Exp)] S7HEES (A B, C, D, E) BCRAVELES
E /_&E_‘ﬂXEﬁ: » A Bﬁ@nﬁ{E)F%{EE » C o Dg@nﬁ n{ng=| F{E

1. 525 A, B 81 C, D ZEEi: - constrast (42805 (1, 1, -1, -1, 0)
2. & A, B, C,D Bl E ZEL#T > constrast R %05 (1, 1, 1, 1, -4)

SPSS# =

HELARE
ik 1 2 3 4 5
1 1 1 1 1
2 1 1 1 1
HbtaE
HIEE | HEEE | PRERR t HEE |[HE R
PRICE B2 S8 HSE 1 1.1667 1401 8.326 25 .000
2 4200 3133 1.341 25 192
PNEEEe-E L IGEE ] 1.1667 1442 8.090 18.031 .000
2 4200 2841 1.478 3.780 174

1-way_ 2010
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11 ~ Regression Analysis (Chap 18)
FE =AY treatment » ¥HATEECAVGE R AR E T -
A DUEER AT =i — N R EEAEET R AR 0 T
BT ] AR TEOHI S FE(E - Seftiathix(E - N A—Pl -

[EXC 3.2] A== E

o %i@%}
smg 10mg 15mg 20mg treatment
08 39 85 36
92 90 90 J
90 88 89 84
93 o1 92 33
92 94 93 85
95 92 9% 36

1-way_ 2010
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SASHFZ © ANOVA KT LLE

Source
Model

Error

%3

[ ==y
<

DF
3
20

Corrected Total 23

Sum of Squares
213.6666667
144.3333333
358.0000000

Mean Square

11.2222222
7.2166667

Means with the same letter

are not significantly different.

t Grouping Mean N | dosage
A 93.333 |6 |5

A 90.833 |6 |15

A 90.667 |6 |10

B 85.167 |6 |20

1-way_ 2010

FValue Pr>F

9.87

0.0003

H N

25



Raw data for the Drug Comparison

ssssss

qqqqq

HANOVATGE] - & ¥4 BT BT B 2R EHY (p=0.0003)
gESES BRI 2*%5"’“”%%205*%,312 F‘Uﬁ?ﬁ%ﬁ%ﬁsﬁ\ B
PR ESImBE - EEN 2 HER TR EIE I &R

REE SR PERYEUE KB REY -

N

5(

1-way 2010 26



SAS#RZZ © Regression Analysis

Root MSE 2.86330 R-Square  0.4962
Dependent Mean 90.00000 AdjR-Sg 0.4733

Parameter Estimates

Variable Label DF Parameter Standard  tValue Pr>|t
Estimate Error

Intercept Intercept 1 96.08333 1.43165 67.11 <.0001

dosage dosage 1 -0.48667 0.10455 -4.65 0.0001

k=g i
BRI &
EHRTER

1-way 201 g : ; 10 12 14 18 18 20 27
dosage



& R 1T (regression analysis) 1521 B 4R850 ¢
Mk = 96.1-0.487 (F&) - R2 =0.496

SRR 1 B > fEETHIRD 0.487
B PTAEAE 49.6 %6 IR B

1-way 2010 N



\

dUT
H
gl
w
;g
iy
iwd
JEN

(i I L7 (ANOVA) 7 BT -
(1) ~ BN - P e SR S B AT -
(2) ~ BT — EERER R AT -
(3) ~ [EVEHE(homogeneity) -- & [ 5ty 4 5 BB -
(4) ~ BEEEM: - BEBREAREM ST M R -

REZBARBTITRGERZAT > ol EERE O LAtAE -

(1) e etz sl - mEaATa R -
(2) A AP Al St A s - Al (e e i e 1L -

1-way 2010 29



(3) &= BN [EH MG E
Hy : 0,2=...=0,,%

SR A M EN AR

« Hartley’'s F-max test (1950)

« Bartlett’s test (1949)

« Boxtest

 Levene test (1960)

EERI R ERENRE - Bartletty A2 /RIFAY 54 - HEEED
fRAVFHEIR SR » fk#5E Conover etc. (1981), Levenefs € -
ANZIRNERNZ i > RWEE T4

SPSS#E{t Levene f@iE L

SASEE{L Bartlett - Brown-Forsythe &z Levene fgiE /% o

1-way 2010 30



$115.1 =MEEMme /A4E R (SASHFR)

Levene's Test for Homogeneity of germ Variance
ANOVA of Squared Deviations from Group Means

Source DF  Sum of Squares Mean Square F Value Pr>F
concent 3 1367.2 455.7 2.38 0.1004
Error 20  3835.3 191.8

Brown and Forsythe's Test for Homogeneity of germ Variance
ANOVA of Absolute Deviations from Group Medians

Source DF  Sum of Squares Mean Square F Value Pr>F
concent 3 34.5218 11.5073 2.69 0.0738
Error 20  85.5632 4.2782

Bartlett's Test for Homogeneity
of germ Variance

Source DF Chi-Square Pr > ChiSq
concent 3 9.2077 0.0267

1-way_ 2010



(4) HEReMAEE
Hy : BRZE IR —E R

SPSS#HE{ik Kolmogorov-Smirnov, Shapiro-Wilk @ €% ;

SASTEALIE A 550 Cramer-von Mises Kz Anderson-Darling &g /% ©

R B DI Rk E ¥R
¥E72 (residual) e; =Y, _\?i or, e. =Y. —Y.

j ’

Sy
i
i
il
A
i
I
Fk

— T RR T4 -

V7= 0 e AIRRBUHIRYERZ - FINEET EE A
et > FITERE TEHE R B € B
] -
= Ao E R HEME 2
V1 |14 |6 11 |15 11.5 25 |-55(-05 |35
V2 |20 |22 |18 |20 20 0 ’) 2 lo
V3 |22 (24 |27 |19 23 -1 1 4 4
1-way_2010
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SPSS output

(457 residual, FHHERTERR)

H AR E

Kolmogorov-Smirnovfs £

Shapiro-Wilk 7 BE

o e

SETE = R

e

SFET=E

HHE

BEE

RESID 150 30

083

954

30

317

a. Lilliefors #8& 4R 1=

hal

nCe =16
¥ § V=000
0 N =30.00
225 =13 000 1325
219 -6 06 19 Al
RESID

1-way_ 2010

RESID¢ * A QQT
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¥ e, (LA EIOM - R L7 o _ &
MSE

IR R AR © TTDURE LRSS LR
S EE PSR 48 200 (le| < 3 ) 0 EHREAEEH
1£ 43 240 o HIBER BEREEE (outlier) o SCE{E - TTHR
BB T SRR -

1-way 2010 o



B L FEIT AR S a‘)‘%f}}ﬁa %":}ﬁﬁ #SD+ &% 7 polyunsaturated fatty acids
(PUFAs)z_4c & » .37 - % z’x,g,i FIEH 0 5 B D 5 A T Hom TR 2
T I AT o
Statistical analyses
Before assessing the different variables, we carried out a Kolmogorov-
Smirnov test to check the normal distribution of the variables. Data that fit the
normal distribution were compared by 1-way analysis of variance. The
Levene test for homogeneity was used to test for equal variance between
samples. When equal variance could be assumed, the Bonferroni post hoc
test was used to identify significant differences between multiple test groups.
When equal variance could not be assumed, the Games-Howell post
hoc test was applied. A nonparametric Kruskal-Wallis test with post hoc
Mann-Whitney U tests with the Bonferroni inequality was performed on the
final body weight, kidney, retroperitoneal fat, plasma TG level, urinary Cr
excretion, and renal SREBP-1 mRNA data, because it was in contrast
with the normality hypothesis. The correlation coefficient was calculated
using Spearman rank correlation coefficient. Data (NL and NR group, n = 6;
DML group, n = 11; DMR group, n = 10) were presented as means + SEM.
The level of significance was set at P b .05. Analyses were performed
using SPSS 11.0 for Microsoft Windows (SPSS, Chicago, lll). Sample sizes
were determined based on power analysis
FD 35




[Exc3.1]  ( SeBeSo 4R i )
A, B, C, DIU K & T E = EEEL (p47)

Factor : fufE Observation : E=
4 treatments : A, B, C, D (qualitative)
VARTIEAZ ¥

1. Zie ot - FEEMERE - EEEVERE - 1-way ANOVA
2. TR STHT + BIHILLHET
3. a4 A E

A
4. \Z\\IZI w1t}

1-way_ 2010
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1. 1-way ANOVA (SAS #7%)

Source DF Sumof Squares Mean Square F Value Pr>F
Model 3 39.83000000 13.27666667 23.67 0.0002
Error 8 4.48666667 0.56083333

Corrected Total 11  44.31666667

et e
2, —1 o A Pz
2. BEWEE I E
Levene's Test for Homogeneity of yield Variance
ANOVA of Squared Deviations from Group Means
Source DF Sum of Squares Mean Square F Value
brand 3 1.4276 0.4759 2.45
Error 8 1.5525 0.1941
p-ﬁjtﬁé\0.0S
T4 5 ] 8 B [  ERE G
1-way_2010 1‘4@ %ﬁ ZFE . l—y%@ 37




4 )
S B i . P-{E A
3. MM RENE  (GEf5%] residual, FE53T) 0.050 » ¥
Az WA, l[—s-
Tests for Normality ’JF’ZES: SHRAS
. (E&
Test Statistic p Value k\/—/
Shapiro-Wilk w 0.978866 Pr<W 0.9787
Kolmogorov-Smirnov D 0.124947 Pr>D >(0.1500
Cramer-von Mises W-Sq  0.031349 Pr>W-5q >0.2500
Anderson-Darling A-Sq 0.202274 Pr>A-Sq >0.2500

1.5

1.0

=l B B0
o

Hermal Peresn tiles

1-way_ 2010
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4. BIEILLHEL

Isd Grouping Mean N brand
A 10.2667 3 B
B 7.9667 3 A
B 6.8333 3 C
C 5.2667 3 D

A B C fitdi = 7 » HER SR EFEE AR -

1-way_ 2010



5. “FHE]

Bl

yield

[HELER

i

11.00

H.25+

/.50

575

4.00-

1-way_ 2010
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-+
\% \% —

1~ FH% & 7 (Levene” s test,p=0.1381)2 # i+
(Shapiro-Wilk test, p=9787) o

2~ d ANOVAR Tl e 5464 & B i B &% (p=0.0002) -
I d LDt 20 SAEA ¥ 50 2 FARRMYLE » Hep

=

LA T iRt

4~ 5f6B hE EhF > 58D AR A
244

i B A C D
mean+ SEM | 10.267+0.577°  7.967¢0.503° | 6.833+.0451" | 5.267+0.206 ¢

A EFA AR L el =000k ETEE EF AR -

1-way 2010 41



[Example]

( ZHEEHEZB1)

A, B, C=J#nmm protein Z LLER
Factor : fufE
3 treatments : A, B, C (qualitative)

= 5Lf# protein

Observation : protein

A 7 8 S 20
B 9 8 6 S
C 10 |13 11 |10

1-way_ 2010
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1. 1-way ANOVA

Source DF S S MS F Value Pr>F
Model 2 34.6667 17.3333 1.01
Error 9 154.000 17.1111
Total 11 188.6667
AN

2. BRYEE IR

Levene's Test for Homogeneity of protein Variance
ANOVA of Squared Deviations from Group Means

Source DF SS MS F Value Pr>F
BRAND 2 2818.7 1409.3 2.12
Error 9 5979.0 664.3

—AH A S ] -

1-way 2010 43




3. AlEREM: (RfEF residual, FH53H7)

Tests for Normality

Test Statistic
Shapiro-Wilk W
Kolmogorov-Smirnov D
Cramer-von Mises W-Sq
Anderson-Darling A-Sq

0.841167
0.213157
0.115507
0.740192

p Value
Pr<W
Pr>D

Pr > W-Sq
Pr > A-Sq

[m]

1-way_ 2010

Pt/
0.050f » &
N T

~

NG5 EG /

0.0286
0.1346
0.0629
0.0405

SR
BT — B
BEEPR)
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4. HFEEEET

ANOVA &Eii e — SRR E 5 > A RS Em AT S ERER -
LPERENEEE LR OEE  T 35 LF K ANOVA
%A LG L Rard - B RS S E /% LF R
o vt R RRR L Agedy o AT A
ABE > LFTERLBFE TE Hv 'p“n‘”"ﬂk
B3R LF BT T g g > & LA
T s BT S E TR 0 B A ANOVA

1-way 2010 45



B A

EERAMTEERRIEEEEYE > a SRk E A
WA EIEEREESR -

* BUTIREEHA - 40 > sedly > FEEEE
- HIEEETA
- FEIEHE A
- (RS EE A
gEi=t e
VY, log(Y), 1/Y, oY ”

1-way 2010 46



5% Bl e h P 8
o LRV R G R A R B
o T BB S 4 R

N el it o

Dist. for retained earnings Dist. for retained earnings

EEEEEEEEE

1-way_ 2010 47



i RFE 1-way ANOVASTHT £

iz * ANOVA Ftestps < Jf B * 0% & B2 7 fu it
FHLF - L B o P PFANOVAS 5 chi & X 1| 7

% o ¥t B RERF > ¥ 4 * Wilcoxon signed-rank test(= i t%i»
A pF) & Kurskal-Wallists (4 24555 = B2 pF)E 82 3k

4L ] = A R
2 - o ~
“vb‘a v y=°

O Kruskal-Wallis f@ &%

F PO PR B R R R

AR I A A D -l U e

BRI U FROAE ERFERL L E > kR ik
A TAE o
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1. kKHEFRNEETER - FIHRPAL - RyGEBZIEBUEMH[ERF -
LIS AL HU)

[~

2. HE R =i HERFEA A BTN BFEAEY }
41y 2 FREA
2 ETTa
3 S =g [ZZRU? — =521

2 2
foaE s 1 H = H[2 40— 0]

4~ H-{H B1E R
5~ H-{HAA > p-HAV]) » BURSHRZ Z= R

1-way 2010 49



Bl et T E R E  EY AR

OfFfERFHET - Hy @ 440"
O
A B C D
8.5 10.6 0.4 54
7.9 9.6 7.3 0.4
7.5 10.6 11.5 4.0
¥ 7.97 | 10.27 8.4 5.27

RRIVA SRR

-t
= 1l ]—\ 7
3 =

A B C

8 10.5 3.5 2

I 9 S 3.5

6 10.5 12 1
M| 21 31 20.5 6.5

AEHIBLECH N
= AGFIELCA
E IR [ﬁ’ﬁﬁ%%%

1-way 2010 S0



MERH

ErtIEEE - &
A B C

85 | 103 | 6.4

79 | 110 | 7.3

75 | 10.6 | 13.0

82 | 96 | 7.0

78 | 106 | 7.2

19| 7.98 |10.42 | 8.18

1-way 2010

ANOVA F-test i€ HEEANEEE - N
JK-W test B35 » Rilfam e H 7= el

ANOVA F-test:
p-value = 0.0623
Bartlett test

p-value= 0.0006 R
K-W test: FLAA

p-value = 0.0385

—HHIEER
B

51



BRI T

1~ (R SUIENERE B -
2 ~ BRI | ESHAVEREGEE -
3 ~ FfRFRAAVIEH] - EFEREE M R E R
= A e AT R ME(SE IR B S R E -
4 ~ EZEFENG — /E multiple comparison (Z1¥EPEEEER) » 5 o
— DUEER sk B i -
5~ SRR EHIELER - STH L ERE

1A
6 - %DEH:H ©

E Y

Post hoc

1-way 2010 -



‘ SPSS guide‘

L~ TR © SR RIA: ST BT
2+ % B HA T D A EERITAIEOE — BN TR
I (1) 28 EERT
Post Hoc {5 25— 702 Buta)

BRI Vi AL StET = VETE R E VL

fs e T S AR
g3t — ST — FERER
et Vv HREPER E (T E

4~ e GEHE o SR

1-way 2010 53
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SAS guide

P —4ENYSE R EREET 0 DA1-way ANOVA ST ERE » Hik
BT &R KEMEA Linear model 5347

[~mr T fhk — BT w7 RpEE- 7
2~ 45 — ANOVA — E %]+ ANOVA
1iedd P wnlip R RETHE S BREK
B ERRTERE P

=
TiafE EE S RS E s R LA A
B B E 8T o8 mE (7 LR
RN

{47
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SAS guide

\ 4

3 By~ AL 1 fexcel FAMY & I residual
A~ iRl F LI Rk — A A
14 d I RELLAPTEIEK

AR (T 8RiESPET)
(Feeg® §ehgpd )

EEEEHE ¥V ABIRE
2R P 1E OF AP T
AR
Sra* @A~ 47 ¢ ~ 15 — ANOVA — =& = #icH F]5 ANOVA
1iFdd Den g p ¥ RETRE BRI
A1 ¢ 4 :E Wilcoxon

#EpiE

1-way_ 2010
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