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Abstract

This paper makes a statistical analysis on college course test scores based on the theory of Multi-
factor ANOVA of unbalanced data. Firstly, the theoretical basis of relevant ANOVA is summarized,
then based on R software, the detailed ANOVA process for a real data sets of a course exam is con-
ducted, a rich chart shows is given, the result shows that the interaction influence of the two inde-
pendent variables is not significant, but the college category and student gender have a significant
influence on the average score. Based on the analysis results, this paper gives some teaching guid-
ance suggestions.
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1. 518

RS WM GUE 2 A IR ETADL, RRRHCARCRINEZARI, REFELLENHEETE.,
XHRFE BGTHEAT S tH AT R FUA BRI I A R 7, RS HE . RS R A EEE L.
PAEXS T B RS gttt , KEZBER T T H RSB E ST [1] 2] 2T 2 egeit i %
BURGIHT[3] [4] 2T EA A BB RS T [5] [6]. % T ARl 2 BRI R 75 2 0 i B SR BN
ok, DEME AT Z 0 it AT B GG i i 2 SRR R T7 2 [7], SO 2 RIERTT 20 it
FERHREAT 7408 T R BP0 B R R A IR AR bR S0 AT T Se it b

2. BRI EA

VER—MGert o T8y, T 225007 75 BERE AN ER I 1 — 8 IR A i o R M DGR 6 At TR i — 2%
B LA RRT, AN AR AT ARG 0T, E TS R T Re b AR A . BN RG T &
IR =AML A KRI85 DA R SAR B % A AN Tl J2 B b 3 7 2

BB —: REASKCIE MBS M — FEORE A A 37 2 3 5 S W B S A P 42 1) R SR B
MR ERXG TR RFEHEEA LA MEAR RS S H SR ARG RIEUEEMEA S B X
FLBREAS 3 RS RIRT o 451 a5 UL S S 5 AN AU R EE B0, ) 95 R A DA o

B = FEREARIIESYE: 720V ERRR 0 B 5 73 BTS2, BESRASEHY B 722 I i A BT AT i A
RSP 20 FEACEHE 1 TE 25 M w3 e A B [l VAR TR B 22 A P AL QQ ISk SR I, o mT B RNy
FEAERE 1 IEZS T shapiro-wilk R 38 3E4T . 24 5 cHUR 2 B s WREAR SRS, A3 S INIE B . WAL
A B B AR G B W P 7 MRS 55) JR AT AN T AR IEZS 404, @I kruskal-waillis JE 24046
B AT 7 225 HT

B = FEAREARI T 270 AR ITAREARSEE J7 22 SRR IT 2255 1. J7 2257 P llad a4
1k #) boxplot BB Bk e T, WAl L@ levene Test #5565k Bartlett #36 HE47; 457 2= AW 2, W]
3T welch test 30 AT 7 Z 507 3.

Kl 2 BTN Ny ZE AT B A A AR XN, TR EE T AR AR 2 R T =, RN
HAR R B PR SLERME[9], AFIEAS, @ BRSNS N R RN EER . KR
Kt 22 DR 3207 22 0 A B Ry L AR S 3B i 400l 7 22 43 B (1 4 JE B2 B8 4 [ 10]

X T AR 2 307 22 00, HE T & DR 3 S S8 BT RS 22~ 7 A 507 AN, 15 H SAS 3

VIR BRI FEAFK TP Z HEARKTFHEG S H SR Ia A FEAR R RS AEE, 772 00T nT R 5 S35 i B AR 3 35 i 55008 7 o 288
B, BRI S BN T R R T Z oA .

27 T T REAR R 1 R IS M B — e AR R (8], R JT 22 /0 M S BEA RIS IE &S M R IFA T2 %, REgAN TN REA
ik, WEASHE/NT 10 HARELENT 3, a4 5 Z 0.

3Bartlett #6546 3E A T IR IEE DA EEAR S leveneTest A446 BEE A T IR M IEZS A, 35 F T MR AR IE 24341 5 A3 AR B 1 ¢
AHHE; welch test K556 AN 75 57 2 MR T kruskal-waillis K36 BEAS 75 22 IE A AR WA 75 27 Z MR .
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IARIR, FI2PARAL 1L 1 1 RV DURNSEA, JLrp 3 IV LT SR L 800 W REA R BN R (R IR TS
%, MEARITTHNEREEANT LR, B LIV SRR, AE IR R 5 TR
B, e TR R A I 22 P AT, Rl 1-3 Fras, 253 KA B 2= 1) A AT i
INNNRH LA 3R R A8 LI ) [ AR R R ke 227 5 R ZEAE AT TH B W] AR BRI R R AP SR A, M AR A
Bl (A2 LIS 22 V7 AN SR ZE VT AR, IXAIAE T 3% BRI 3O R 22 PO AT . R | 5 Z T S
FRFIEANEREITF AR, AR RR G E S SR ERFANEZE TS NCH, RN
IR A RSB KBRS e NI I B2 T 5 RS ORI B 22 P 4 R N 5 2 e o e BRI 3ox)
SR ZE T RS, A5 B 5 SRR B 2T LB, (HR S EIE I S N O R N5 E
IIHTET SRS R BN N 22 P AN, 2ok B B SRR UL BB I B 2215 il KBk

B =) 0]
E> 4 (SSase )
SSe @ T

Figure 1. Type | analysis of variance calculation of factorial variation
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Figure 2. Type Il analysis of variance calculation of factorial variation
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Figure 3. Type 111 analysis of variance calculation of factorial variation

3. KB N BENMERRBEEFANHE

X T AR Bl 2 T Z A SRR IR, HRTLRAL B S5 R2 : A SERR M R FU LA R 1]
TSRAFAE B IR o, BRI B2 PO iR o ioes R E, RO #eeM | 5 BE s SEER 7 Pl
WK ZR Z AN AFAEAZ LN, B FERTY W, e Z 5 AS HARNAFAE , W RLEFESEA 15, fhr 287 1 75
ZE oy T AE THRLAS DR O I 8 221 A, TSR DR OGS ISE 8“4l ” R, T RAY 1 I A5 DR 30T L 2

CRE AN TTE TR BB T T RS T % IR M S8 LG 227 T MG iR 227 5 2
SEA N NI R KA H RN SRR L, 2R AA S, SRSB4 [12]
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AR T HE R, MO 2 245 SAS. SPSS. STATISTICA ZAZ S il #EHIFIE,
W HAEAERAED[O]. FFIEM R B T8 80dE 2 5 05 20 i U gy, R |2 R Bk /7
a4 “aov” MIEAIEDL, KA. N A REFA “car” MIFER “Anova” S,
ZRENEZSWIBATRRER: (1) edHir LW S A% . #8O0RE, TR HHET R8N
T, AT EDE o — AR —AACE RN, 73— AN RIKT R8N 2 22 4 17 335 1 1] B
F R T BAE FAE FH G HE A AT s 2528 FLIGUAN 2.5, O 7 5 T2 88 11 7 2 43 B AT 32 080 1) V2 3 A 6
(2) BT ZHETEMIRAE — NS SHIERL, AR S B T 2R 1) AR A S 84 1E b3
J7 Rz — & R 2 AP o0 B gt ood T A3 80E 2 IR & 5 2 o i B QB BE, JUHOG T3R8, AT
FRFACE PN R gmADAbEE, o5 B SEG S5 RAHREE, (EX T H e WiFh 8B A K .

3. FMRGEH

ASCFIRHIEIE(H AR gs)2RIR T HK 2 2020 ZUA MR IE 5B G RAER 1600 L ARME (A E
TR ZF . ROR)F AR OB RS K A I RS MAS R of & — M E R,
Fpils SRR B AR R xy S A EVEAR R, BUE AL By e v Gy RoR T AR AN
AR xb &AM E AR, BUE M. F, 2alFRoR B, Ltk

JEIR R MR P GE T IR 1 R, XN RAREDY of. AHNEURIELL TR FRLRIEL S
K 4~7 From o ot o7 BB ACHS L PR %

Table 1. Descriptive statistics of raw data

1L RIGBURHR ST

xb Xy ¥IE PRk % FEA &
A 79.25 12.29 28
B 80.31 11.70 39
C 74.45 13.07 67
F D 72.41 13.89 98
E 78.37 13.28 86
F 79.02 13.42 41
G 74.91 14.98 117
A 73.09 14.16 112
B 73.14 12.42 100
C 73.08 14.13 182
M D 68.92 13.84 138
E 75.53 15.76 314
F 73.13 14.19 226
G 73.35 14.42 52

M ERT DU BN R B o A N BE B ROR, Bl R A RIS W [R] B mT R 22 A P 2 Al
GUL R R, BRI STEINE A — 2, AR 2R T R0 22 A1 20 RS BRI 73 Ao7 18] B 22 B
AR H A FBI LIRS SR, D 22 B RSP B GUR AR, 5 72 P2 ST 2 A 2 AR —
B, FFAEANRIBHE: B S BRSBTS IR I 0 AT AR B R, By BT B W RGN 22 8
K #BG HATCAFAEN B B -
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Figure 4. Scatter plot
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Figure 5. Collaborative diagram
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Figure 6. Box-plot
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Figure 7. Bean-plot
E7 2E

PN ORBEAT IESS RS, 14 8 JyM N [EABRR 72 1) QQ ISR KR, 7T LR BRI 72 F R
TELTMGEEL L, Mo THRMEEXE, TR E SRR ZE A RN IES . %
B AR B A FLIGI(xy: Xb) 73 2H 5 A L ITREAR 1) Shapiro-Wilk IEASTERIIGZE R ande 2, JFARBZ X RN HoT
FEAHRMIEZS 73 A1 o 75 S% IR Z LT R, RA AT A IREAAE 2 I s, 2 —HEsk 7 BLE QQ
LSRRI 4518 AT AR B 2% Fh R A e, AR BE 2 LS A I ESR . BB BT5 Z o
THEAKE AR ESPERRR I, 4RERET 8 PRI IS .

Table 2. Shapiro-Wilk normality test for each unit sample

52 2. BHBITHAKH Shapiro-Wilk EZS 4L

Xy xb w p
F 0.8951 0.0088
A M 0.9523 0.0005
F 0.9539 0.1109
B M 0.9823 0.2014
F 0.9803 0.3645
¢ M 0.9823 0.0208
F 0.9734 0.0437
b M 0.9734 0.0085
F 0.9497 0.0021
: M 0.9579 0.0000
F 0.9398 0.0310
F M 0.9714 0.0002
F 0.9568 0.0008
© M 0.9690 0.1913

I LAVE BITOR 2 AR R (] 4~7, IR BR 22 RS TR0 1] 8, #R 2R SR AR R 58 th A7 7510 B A
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{8, TP ZENTRTHAT — T BHERL, 45 R BN AR N A AR R DT R R
. FATATE. S IZRE BN, SR 9 FoR: AZIRIBARAR (P 5% T 28 73 il LT 4 1 T
2 {50 3 4, ARSI = 26 KT 2 0 0 AR AR PR e AL R ZZ U -2, O A1 20 —FBOR VLA AR ZEXTHE R T
2 MIREA IR A AR KT 3 A5 P08 B AR A R AT AT A 5 Pl TR IR L T R i
JEE, T ARRR K PR s A 2R 0L 5 32 o ) 5 T i A

QQ plot

Studentized Residuals{imic] ~ xy * xb))

t Quantiles

Figure 8. QQ normality test for model residuals
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BEERSERERMEL

Figure 9. Influence plot for sample data

B 9. #AKIESI R E R

BN RIAT 7 TR SRR RS 5 B TTAE AR [R5 22 « AN AN [ A 06 5 VA A5 2 I 45 R an e 3 s :
£ 5% FE KT R, & RITHEAREE AR R B, BI& RITREA T Z 5 R L. 1 5 R
PO 7z 8] AR ZE A K BAESE 11X A
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Table 3. Test for homogeneity of variances after grouping
2 3. SHREHARIEN A EFT R

SR (LS4 H = KIS & p
leveneTest 13 1.5813 0.0835
xy:xb
Bartlett 13 16.837 0.2069

i b, TTESP =AM, AR EEAR BRI REAT T Z 0. 10 45H T
B HIT TR RGN BAE N 95%IN BAF X I8 (3T k&, W UAE BIA RSB AN FPER A 10 25 i
SKAFER —EE R W 1L Gl T ARRYER A ARSI &I, PEGLF AT B 2C 8, ATAIB A E
B (xy) 5 PR (xb) P AL 2 B AMAAE S AR, [RIBE A & Al L S (R 22 P S, ANIRIBE AR 2726
BIRRGUFAE ST -

80

SRS
75
1

70

n=28 n=39 n=67 n=98 n=86 n=41 n=117 n=112 n=100 n=182 n=138 n=314 n=226 n=52
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Figure 10. Line chart of 95% confidence intervals for mean values of each unit sample

[ 10. HBTHAHERN 5N EFXE)HL%E

78 80
! 1

76
L

s

72

Figure 11. Line chart of average grades by gender
B 11. TRMEHFE RSk E

PR R =P A [R5 AR AL REAT A SO B R ARSI AR ARG (K 7 Z2 0 M. 8RR 4 Pl
RN SEAY IR T3 22 3T A A% S HLIB (xy: xb) 7 AL X R A A B S E IR AN, B AN B AR RN AT
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X, T

HAERANRE . BT SR AN [F) 22 B (xy) A [R5 (xb) o B 23 A P S8 i 22 S i 3 AHZ S SRR T
H AR AT AR 0T, 25 B A [ AR S5 B xbrxy, RIS & (xb) S b N Bl AR, DU 51
AF B A L B 2 (F = 12.2464, p = 0.000479), “# R & /E FH A D0 . SRR R85 Ras th A 45k
RT3, AH2EBE AR B (xy) N3, 1A & (xb) S A8 BT S AN A SR, 537 10485 R 5e
M. BRTGFERBITEERER -, FEE TR EEITHBE LTI RE, MASLHAL
OSSR, WESRZERIETAREAESLE.

JUEAR LA AE BTG (xy: xb) AN 35, s g RTINS0, A SCH A2 BTG OR BE AE T 22 oy i Rl v
W R TN T 2 M A A N R S5 4A0E B E KT, AR R R (xy) B (X)X A
BIRGE R, (E P A8 B0 (xy: xb)s 24 25 s 4 3T T 2 3 i

Table 4. Analysis of variance results

T4 FENHER

T7 EHRYR ST HI H R F p
Byt 5239 6 4.3146 0.000252
2B (xy) A 6557 6 5.4 1.52 E-05
A 6238 6 5.1368 3.07 E-05
KRNI 3797 1 18.7594 1.58 E-05
51 (xb) S -
vty 4277 1 21.1326 4.63 E-06
A2 H T (xy: xb) 1120 6 0.9226 0.4775
PR 320982 1586
Table 5. Mean values corresponding to each level of the variable
5 BLEKEXNNIIE
A I FrifEZ eI E TRt FEA R
xb=F 76.01 13.84 76.96 0.74 476
xb=M 73.28 14.54 72.89 0.49 1124
Xy =A 74.32 13.99 76.17 1.50 140
xy =B 75.15 12.60 76.72 1.34 139
xy=C 73.45 13.84 73.77 1.02 249
xy =D 70.37 13.94 70.66 0.94 236
xy=E 76.14 15.29 76.95 0.87 400
xy=F 74.04 14.21 76.08 1.21 267
xy =G 74.43 14.78 74.13 1.19 169

PN ORBEAT AR A2 BE (xy) s M5 (b)) E RN 70 AT e 1 SE e AN AR BN R KT % | B E ., dk
IAUSHE R ARRFRAEZE , In3e 5 R, AT LLR B0 T A SORE AR B AR B U (B — s L B E 2K,
FRAEZZHEEDN: INBUSHE R B (R 2 RGN AR HE 22 KT &[22 . TR (xb) &2 70 A, H=FhRAMN
T3 253 Ml SR WIVE T (xb) % 22 AP S S 2, HLJE RN R AR B (E AR W L[R2 LE B[R]
PG, ToHR AT IHERT . X T B (xy) R, AL P RO P A SR 2 A 36 (S A
B XS N AN 2 BE A AR BT P RS 22 57 45 R U 6 Ze 70 Fs, ATLLE 2 D 2205 E Bt B %
Bepd PRI SE RE, SREER D Fhr A TSt S e ER g, K120 VXA 413
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T A BN S AT B RGN IR T REL I & 2 E) R B TR IR AR E ARy
G, 5 E AT Y RSUE R RERE D i, HE¥RS D, ExREREER. W TIEmn
UL (79 P9 s et A ) S 2 P 36 (SRS A S N2 P 22 B 2 AR AN B A SR 2 ) 8 Rk 6 4
SEHRIY IS, G RS ISR ) 7 P s b e 4 SRR AS — 2

Table 6. Pairwise comparison test of means across different colleges
& 6. TNEFRIERII LLBRIGLE

FIRIE A Za BETHR  BELER p{H LIRUE Z{H brifEZE pfE
B-A 0.8297 —4.1990 5.8583 0.9990 A-B —0.5542 2.02 1
C-A —0.8716 —5.3081 3.5648 0.9974 A-C 2.4046 181 0.8402
D-A —3.9528 —8.4330 0.5274 0.1252 A-D 5.5054 1.77 0.0317
E-A 1.8211 —2.3030 5.9451 0.8505 A-E —0.7823 1.73 0.9994
F-A —0.2840 —4.6663 4.0983 1.0000 A-F 0.0911 1.93 1
G-A 0.1046 —4.6949 4.9041 1.0000 A-G 2.0436 191 0.9375
C-B —1.7013 —6.1479 2.7454 0.9191 B-C 2.9588 1.68 0.5777
D-B —4.7824 —9.2727 -0.2921 0.0282 B-D 6.0596 1.64 0.0042
E-B 0.9914 —3.1436 5.1265 0.9922 B-E —0.2281 1.6 1
F-B —1.1136 —5.5062 3.2790 0.9894 B-F 0.6453 1.81 0.9998
G-B —0.7250 —5.5340 4.0839 0.9994 B-G 2.5978 1.79 0.7742
D-C —3.0812 —6.8965 0.7342 0.2059 C-D 3.1009 1.38 0.2746
E-C 2.6927 —0.6974 6.0828 0.2234 C-E —3.1869 1.34 0.2047
F-C 0.5877 —3.1123 4.2876 0.9992 C-F —2.3135 1.58 0.7652
G-C 0.9762 —3.2095 5.1619 0.9932 C-G —0.361 1.56 1
E-D 5.7739 2.3267 9.2210 0.0000 D-E —6.2877 1.28 <0.0001
F-D 3.6688 —0.0835 7.4211 0.0602 D-F —5.4143 1.53 0.0075
G-D 4.0574 —0.1747 8.2894 0.0702 D-G —3.4618 151 0.2501
F-E —2.1050 —5.4240 1.2139 0.4991 E-F 0.8734 1.49 0.9972
G-E —1.7165 —5.5695 2.1366 0.8450 E-G 2.8259 1.47 0.4639
G-F 0.3886 —3.7397 4.5168 1.0000 F-G 1.9525 1.69 0.911

95% family-wise confidence level

Differences in mean levels of xy:xb

Figure 12. Pairwise comparison chart of weighted means across different colleges
Bl 12. NEFRTmMREERT LR E R
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Figure 13. Composite comparison chart of weighted means across different colleges
13. RREFRRMAEER S LRER

4, &Eig

ARSCR FH ARSI B0 W R 35 7 22 0 T AL T A 2 e 3] % 2 A M e P35 s (v s o 3o A 4R
Bl SR T BB A W AR B 22 1 QQ I I AN LT REAR ) Shapiro-Wilk #6156
TREABHE R IEASE, @i leveneTest #5361 Bartlett #5361 &N B ITREA 5 2551 . 45 R EoR, A0
FAFABICREARE B Mot . BE B TER T 22550, HARAAAE B3 B B

SRR S AL AR A R 7 25 o M AR A SO A B AR B A FLRS A AN 35, H 2R 2 A 2 AR
PRSI S R o KT AR R 451 R TR INBUE 2 AR BUME, ToR AR, B
NGRS T A AT B AR I B G 56 45 2 T INBUE R AR IAUEE, D B E i, D
05 B #P PRS2 R BE; SFEA R TR RS v Ae kA & % 7 RS R E
W E P e A P RS ., 5 E R T RS E R BE NS D ¥ HE¥kS D, E ¥R
EES

BETFARLG TR, A HUU N HEER SR (1) REARFEZER M ATRIS A AR, 245
GUEeZE], ABANIR 2B 2 A 12 ATy B PR oy B, P AR 2 A I 27 e S I o 27 A 1) 2%
REEHE, B S FE TR I by R BT BESLir i, R EARRRE . EAH SR 2 T4
Fils P340 BRI 2 AR I 2 e SR A 0] SR i I 2 B 2 2] 2 ) AR 2R 2 ) 5 3 750, AR
W2 AN ST I AT IR BN, SIS A G+ E . Herfe Rt #T%
R A 5 SRR T B0 ) 1K 8P 35 R G R S AR I =B IR . (2) M h B P G R E A T B A, B
A RS AT TR E, L AR AR R A ) D5 T B B RE e sE b B AR, IORIEN, B
XAV T 9 B IRBEF LB, ATRBUTTE R P R 248 B R 2 — e85 BTy, AU L R
UFRBLAL . BERE, [RIN A S) T B AERE E OB, BRI RSN ENZ K,
Hn— ST EZFERES . TR UL SERR I B AE DR H , DMEECE N A, T AR

E&UH
AR o IR (L) KGR RR R B 5 30T H (G5 + 1230704) 3 5
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Gs < —read.table (‘clipboard’, header = T): #5 N ¥

Softbao < —c(‘beanplot’, “car’, ‘ggplot 2°, ‘gplots’, ‘multcomp’, ‘Ismeans’, ‘agricolae’)

Sapply (softhao, require, character. only = TRUE): #Z N\AHN #0446,  T5 4200 2234

Attach (gs): ## 5 £E gs 1F N U AT HRE &R

Xy < —factor (xy): #4% & 144 & K 71t

Xb < —factor (xb)

With (gs, tapply (cj, list (xy, xb), mean)): # & 8712742 -2 i 455

With (gs, tapply (cj, list (xy, xb), sd)): #8875 2245 R GibrifE 22

With (gs, tapply (cj, list (xy, xb), length)): #5&% Foc 2 REA R, XM 1

psl < —ggplot (gs, aes (X = Xy, y =cj, group = xb)) + geom_point (cex = 1.5, pch = 1.0, position = position_jit-
ter (w=0.1, h=0))

pl < —psl + xlab ( “ZABE(MER )" ) + ylab( “HIRKGT” ). #HUSE, KHRE 4

coplot (cj~xy|xb, panel = panel. smooth, xlab = “Be(tEAl: /& F A M)” , ylab= “FEi{ls:” ):
#pEI L, xR 5

boxplot (cj~xy: xb, cex. Lab = 1.3, cex. Axis = 1.3, xlab = “#:Fi: 45, ylab= “Fillai” ): #HLk
K, xbRiE 6

beanplot (cj~xy: xb, col = “bisque”, method = “jitter”, xlab = “*#F: MHI, “ylab” = “FHIXWKS1”):
# B, KR 7

qqPlot (Im(cj~xy*xb), id = F, simulate = TRUE, main = ‘QQ plot’): #1E&1E QQ # %, Xt |4 8

by (cj, xy: xb, shapiro. test): #7 5. 7uE A [ shapiro f 46, Xf R4 2

fitd < —Im (cj~xy*xb, data = gs): #5142 #7

outlierTest (fit0): #55# SR,

influencePlot (fit0, id = TRUE, xlab = “ME-FH” , ylab = “ArufEfbik2” , sub= “FRBHA5E T
FRESIELL” ). #5UMA ], XS 9

leveneTest (cj~xy:xb): #77 %5 PEAG 16

bartlett.test (cj~ interaction (xy, xb)): #J7 Z AL, XM 2% 3

plotmeans (cj~interaction (xy, xb), p=0.95, use.t = TRUE xlab= “2B¢: 51”7 , ylab= “Z4 Pk
517 ) #% I AENSIIEEE X A, XFRE 10

interaction. plot (xy, xb, cj, type = *b’, legend = T, pch = ¢ (16,18), xlab= “2#F¢” ,ylab= “ PG5 ):
#ANEIVER 2P ST & B, R 11

anoval < — aov (cj~xy*xb): #75 24> Hr

anova (anoval): #2574 | J7 Z 40 #r

Anova (anoval, type = 2): #2581l FZE ¥, XTRNE 4

Options (contrasts = ¢ ( “contr. Sum” , “contr. Poly” )): #X} F& 25

Anova (anoval, type = 3): #2554 11l J5 40t

Anova 2 < — aov (cj~xb*xy): #4745 [ A8 g 3E NAR ALK

Anova (anova 2): #5714 | 77 Z 54T
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TukeyHSD (anoval, ‘xy’, conf. level = 0.95): #/[m] 2~ e IIAUAE Xt 22 57 Tukey-Kramer #5365 5t dE
B BE, Tukey-Kramer #5625 A TukeyHSD K336, XN % 6 72 284>

Plot (TukeyHSD (anoval), cex. Axis = 0.5): #%] % 5% Tukey-Kramer #&36 El7~, XM 12

Print (Ismeans (anoval, list (pairwise~xy)), adjust = ¢ ( “tukey” )): #/ 7] 2 B AEANAUISME 2 5 B RG 565
XTI 7 6 A7

ubtest < —scheffe. test (y = anoval, trt = “xy” ): #JEXI AL A R 22 B 24 A iR GUIAUAE 4 A L s

plot (ubtest): # scheffe f 4 El7~, R[4 13
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