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3.1 Frequency distribution
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6.2 Test for binomial distribution
6.3 Two independent samples test (t test) and F Test for Equality of Variance
6.4 Paired samples test (paired ¢ test)
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< 1L 13 -
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| chart size | Fil & Border | Binning | variables|

45

5.0

Width of wing (mm)

2 axis only

#and Z axes

X Axis

@) Automatic

Custam
Murnber of interyals:

Inkerval width:

[ Custom value for anchor: I00OOOO00003

(@) Automatic

Custam
Murnber of interyals:
Inkerval width:

Custom value for anchor:
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File Edit View Data Transform Insert Format Analyze Graphs Utilities Add-ons Window Help
CHAR BmH GO Bk 0@ ERes ¥ €=+ - @OZ5E
Graph =

[SDataSet] M:‘\wingwidth.sav

Notes
Active Dataset
{1l Histogram of wingw

25— Mean =4 6
e Stel. Dev. =0.399
=100

m

Frequency

I
35 40 45 S0 55 B0

Width of wing (mm)

4 LIS 3 -

[ |SPSS Statistics Processorisready | | [H:13.34, Wi 16,64 cm

9 1
o A

v 1 9 1
gﬂﬁ 3.9-97 03l Histogram 1’1‘IJi']JLlﬁ}ﬂ1ﬂ31hﬂ’3}1\1ﬂlﬂ\1®uﬂiJ’Hﬂ“]ﬂ! uaxﬂuiuﬁummaummﬂww 1 Llﬁ”)
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3. msrinaueveyanuuns i
o v A a o o o ! ) v X v YA Yyy 1 =
msinauetoya (Mionamsunsizn) Hunswl Wnvzweldidhla Idaevu luideuda ldnania
. ] ° ' = a4 1= = A
Histogram Faufumsinaue lugluvunsvledaniia luntivgvenannansmdn 2 tuy Av Box plot 1tag Stem-
] v
and-leaf plot TagTUsunsuvzdlumsasensisaeauuie SPSS
< a o o Y R v 2 1o a
3.1) Box plot tHunsuaaimsnszaiedvesmduna ldedasias :eldannsonsudsmdunai

T o ]

<3 A =] = J '
i1 outlier Tunsainfingudledanatengu nenunsalsnsvl Box plot ufSsuiioumsnszatsvestoyaserinngy

q

A Y
18 lumsadansuuil vinldaai

1. iden Graph, Legacy Dialogs, Boxplot.. (1l 3.10)
2. u dialog box (3171 3.11 n) idon Simple uazlu Data in Chart Area l¥iden
Tagiinsandail
a. Windesmsgmanszneteyavesdauls 1 dauls usnamnguvestoyaiis
ludunlsil Widen Summaries for Groups of Cases it 3.11n)
uédnailu Define
i. 1aendulsninsemslugesmudne natly » vesres Variable:
ii. @endulsszynguaIngemslusesdiugie nalu P vesves
Category Axis: (31l .12 n)
iii. natly OK az18nsmidagiii 313 n
b. mﬂﬁ’mmsgmsnizma%’auﬁaﬁwmmmﬁmﬂi 1 aulsuienateaan)slu
asuReanu (lilinguaoyaludunls) 1¥iaen Summaries for
Separate Variables (U7 3.11 v udanailu Define
i. 1dendulsnnsiemslugesaudie natly P veres Boxes
Represent: (uii 3.12v)

ii. natju OKagldnsmlsagun 3.13

£t manit_data.sav [DataSet1] - SPSS Statistics Data Editor =] 3
File Edit View Data Transform Analyze | Graphs Utiiles Add-ons  Window Help
EEHS B &0 L& M S| chatbuder
1:plant 1 Graphboard Template Chooser... “isible: 39 of 39 Variables
| plant site ‘ g Legacy Dialogs F|m Bar.. | &
1 1 24 a 3 11540 |l 3-0 Bar =
2 2 24 a 3 18 600 Line... Il
3 3 24 g 3 18100 B8 area
4 4 24 g 3 14.700 |2 Fie
5 5 24 9 3 14 200 |5 HofLow..
6 6 24 a 3 14.600 Boypiot
7 7 24 9 3 11100 | Error Bar
3 3 24 g 3 12.850 & Population Pyramid...
9 9 24 a 3 16.900 Seatter/Dot
10 10 24 a 8 13.400 |Luf Histogram
1 1 24 a 3 15.500 Interactive »
12 12 24 a 3 14 600 7850 5700
13 13 24 a 3 13.700 5.500 5400
14 14 24 a 3 5.400 2,500 1,800
15 15 24 a 3 5.900 3.100 2.100
16 16 24 a 3 12.300 5.500 5200
17 17 24 a 3 12,600 5.200 5,500
~ 18 24 a 3 11.500 4.900 5.100 : ‘z
< >
Data View  ‘variable ‘iew
EDXD\D{ SPSS Statistics Processor is reauy

N
=
=)}

3.10
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Boxplot X

EI Clustered
Data in Chart Are

Data in Chart Are

(®) Summaries for groups of cases Summaries for groups of cases

() Summaries of separate variables (®):Summaries of separate variables:

A A
gUn 311 JUn 3119
R - Boxes Represent:
Plant name [plant] = Vi :: | &a Plant name [plant] L
% Locality [site] | SLleatlengthinemp] | & Localiy [ste] & leatf lengthin cm [
&3 mophological o maptlogid oo 4) Lo widh e b
j Leﬂ:fphd:)gca g[lro Catogory A - j 3 nts cluster groups f Distance from base to th
widthin em i : Reset Leaf shapeDBLALL || [ > |
& Distance from base & 3nts cluster groups [gro) - g Petiole :;ih in om -
Cancel
& Leaf shape(DBL/LL _ & Petiols wicth n cm
& Petiole length in cm Label Cases by: & Pedicel length in i
& Petiole width in cm | | & Pedicel width in mr _
& Pedicel length in mr. & Sepallength in mm Label Cases by:
& Pedicel width in mm Panel by - ¢ Sepal widthinmm [
f . Rows: Options. .. & Diameter of corolla
Sepal length in mm & Conola | Panel by
fSepaI width in mm [ " ] Rows:
: & Corolla lobe length i
f Diameter of corolla : & Diameter of corolla-
fCoaoIIa length in mmr [] Nest variables {no empty rows) & Distance from base -
$Comlla lobe length i Columns: gaﬂmfmm the [] Nest variables (no empty rows)
Diameter of corolla* “ Corolla tube length Columns:
& Distance from base - 5 Corolla lobe width ir
i Corolla lobe base w
f&stanoe o foy - [ Nest variables {no empty columns) Diameter of corona S i
A?Cnmlla tube lenath i e [] Nest variables (no empty columns)
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whisker u,ermfiqqqqa“lu interquartile range (IQR, WIDUAUNINY P75-P25)
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O
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T

3 . oA v Aa Y v
111 outlier ADTOYANTIA1TOINIIA
whisker taasadaalu P25 17U 1.5 1M194 IQR ¥30UAMINNI P75 (AU 1.5 (M1UD4

Foyaii hily outlier IQR

4—
«— outlier - Yoyaniiafosnin P25 51919 1.5 — 3 1911UB4

1 1

IQR W3 0TayaNNAININAI P75 521N 1.5 — 3 111009 IQR

U
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taidlu mild outlier Taen 2l W dyndnual o tazwinludeyaiisiniosndi P25 1A 3 1M1v04 IQR Wi elim
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1A P75 1AU 3 191NU04 IQR 31U extreme outlier v¢ 1 dayaydnuaituana1ala) wu * fludu
1 oA 1 1 [V~ A o a a
- A1 outlier i AMNANBGUBNIANINITZNBVBIToYad U I dniduangasedunuly uagarsiiasan
Wudieny

a . 9 ' 9
- 173191391 Histogram v0490yan1g 1dae

I A ' < Vo o 4 A s
3.2) Stem-and-leaf plot (Y unsWNenInsaadaldedresiasilag lisrlludeslfinsesnouiuneivse
9
Tsunsula q Taeranmsae o aeil
9 ' ' ° Y o Y 9 E) I J Y I ' Y
1. deyaunazal Mvualidravmudsvestoyaiu stem tazdnavauuINIY leaf 19U 911N
] @ v Aa I 1 o 1 I 1 ) @ 9 v Y
Miluav 2 vian vanduili stem dauvanuIedlu leaf uanitluay 3 wan 1o 2 nandne
I o o I
(U stem uazvianuNga 1 wan 11 leaf
A4 yy Y q Y ¥ ) ' o v Y Y
2. 111014 stem ud1 19504 stem TunuiaannaniesaunmiAInIn (©19¥101519 2 Ao Mude
lan stem)
~ 1T A @ Y [
3. 1 stem ANABINU 19101 leaf M1 1d
o ' 9 v = Y o . 9
4. vhaunsunnAvesvoya 1z lamssigadienuns 1wl Histogram azuaing
oAV stem-and-leaf plot fiv UBNIINIZUAAINTNTZIIOAIVOITOYAAAI8N Histogram 1A 63010150
n310 I8 lune stem Hdfoyanvez 151119 &4 Histogram liannsavenld (ven ldmmigswautdoya) M3 Stem-
9 v 9
and-leaf plot 11 SPSS 11 JUUADUA
1. 1aen Analyze, Descriptive Statistics, Explore... (317 3.14)
2. lu dialog box (gﬂﬁ 3.15)
a. i@endulininaemsaiudie natly P vesves Dependent List:
b. #ves Display iden Both
c. natlu Statistics... Tu dialog box Tnai (319 3.16) idenAmIadAA1  udINATjy

Continue
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d. naifu Plot... Tu dialog box T (31 5.17) fiveq Descriptive donnsm
Stem-and-leaf udnailu Continue

1 a ] U aa 1
3. natlu OK vz ldwamsmsgiiluaisismadanie  uagns 1wl Stem-and-leaf (317 3.18)

3t Manit_data.sav [DataSet1] - SPSS Data Editor

File Edit View Data Transform | Analyze Graphs Utiities Window Help
= T I Reports » EE e |
A E Fraqunces.
| 1: plant 1 Tables »  Descriptives...
[ pam | sits ComweMems
1 7 2 General Linear Model »  Crosstabs...
2 2 2 Eﬂ:’)}:&r‘:::dels : Ratio... 100
3 3 2 Regression B 16.100 5.300
4 4 2 |Loginear | 14700 5.700
5 5 2 Classify » 14.200 4,800
6 6 2 DataReducton »| 14600 5.100
7| T 2 Scale 4 11.100 4.200
3 3 2 Nonparametric Tests » 12.850 4.650
9 9 5| Time Series » 16.900 6.000
10 10 2 ;‘:;;:a'R : 13.400 4,600
le Response
1 " 2 Missing Value Analysis.. 15.500 5.600
12 12 :: [ | 14600 4.850
13 13 27 7 > 13.700 5.500
14 14 24 9 3 5400 2500
4c bl LY o 2 £ ann ERT.
« » \|Data View £ Variable View / 13y
Examine SPSS Processor is ready A
=
717 3.14
I Explore x
@a Plant name [plant] ~ Dependent List: ‘II
&4 Localty [ste] "4leaf length in cm [I]
&b 9 momphological arc E Paste
f 3 nts cluster group:
& Leaf widthin cm v Factor List:

f Distance from base
& Leaf shape(DBL/L

f Petiole length in cn

& Petiole width in cm Label Cases by:
| & Pedicellengthinm~ | [ ] | |
Display
(®)Both () Statistics () Plots |statitics...| | Plots... || optons...
31U 3.15
Explore: Statistics X
Boxplots Descriptive -m
Descriptives () Factor levels together Stem-and-eaf
= Cancel
O dents together
Corfidence Interval for Mean: 95 % § c
[ ] M-estimators
gy [ ] Nommality plots with tests
Q‘Lﬁhﬁs' Spread vs. Level with Levene Test
Percentiles ® None
() Power estimation
Continue Cancel HE'D (O Trensformed ~ Power: | Natural log
: : (O Untransformed
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leaf length in cm Stem-and-Leaf Plot

Frequency Stem & Leaf
13.00 5 . 0144567779999
18.00 6 . 001222555666688999
24.00 7 000011112233356677888999
37.00 8 . 0011122233445555566666777777778899999
39.00 9 . 000001111122223344455556666678888899999
73.00 10 . 0000001111111111122222222222333333334444455555555555666666677777888889999
86.00 11 . 00000000001111111122222222222233333344444444555555555555556666667777778888888889999999
78.00 12 . 000000000000011111111112222222222222333333334444445555555666666778888888999999
60.00 13 . 000000000000111111223333333444444455555555556677778888889999
46.00 14 . 0000000111111122222333333555566666666777888899
29.00 15 . 00011112333344555555666777899
15.00 16 . 111222666777999
11.00 17 . 01124455579
3.00 18 . 225
2.00 Extremes (>=18.6)
Stem width: 1.000
Each leaf: 1 case(s)

4. M3¥A Percentile 1182 Percentile Rank

1um33A312HM1e Percentile 1A Percentile Rank 11 wintiveyanveg aunsaldlalsunsu Microsofi®
Excel 130 SPSs 331z 1118 TaeluTilsunsy Excel 98l Tugae Rank and Percentile 1u Data
Analysis... w3092 14ar4u percentile() 112z percentrank() 7 14 @2uTilsunsw spss woglu Statistics...
vo1 Analyze, Descriptive Statistics, Frequencies... Wail sz Idinmne percentile 11111

9 =

a . { Y] ' . .
Foyaay vz iiie11)51n3u Microsoft® Excel N9 191171 Percentile 1Az Percentile Rank
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normdist(x,mean,sd, TRUE) I percentile NI x WenI X : ﬁ?%}ﬂgﬁaﬂ

ean R donazAuDeuUUNINTFIU mean : AINNAY
sd : ANDBAVUNIATTIY
norminv(k-th,mean,sd) Y11 x N k-th percentile VRN ERMINIEN k-th : percentile rank PATLHIN 0-1

ANAYLAZANTIAVUNINTIIY

[l
A Y

N3NNUDAAL
percentile(array,k) WN’]'VISJ}?)M”@ x) 17] percentile k-th array : 6lsl}ié)i,lvi‘la‘]_l

k : percentile HA1TEHIN 0-1
percentrank(array,x,[sign.]) RGN percentile rank U943 x X: ﬁﬁsl}ﬂyaa‘]_l

[sign] : ludeaszym
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4208 3969 3689 3342 3112 3910 3516 327.1 2746  169.0
1) WA MTIIIALE A ST tazadazay Taosnua i mIus (category) Y0551
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%) 99319 histogram, box plot 1A% stem-and-leaf TA8321A2871%) outlier Tudoyanseli Avala
fl)  911A1 percentile # 20" 40" 60" 11w 80"

9)  9INA percentile rank YBIA 400 300 200 AL 100

Y i1 1
2. anuaudsaluaulinnuuanaenuiuegnuiledeiseserguazing nae fiey 3 1 azlinnududon 95 wu.
A X 1A o = o H v A A X 1A
Uson uazaziuau 1.5 vu.sonasll aunszniey 13 U naw Nty anuauaeavziuIy 2 uu.lsonaell lu
mAwe wag 1 vu.senaetl lumemge sunsziteng 18 3 dimnhanusudesiimsnsznenuuilnalagiian
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' o A A . th < =
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' o A A 5 th < a =
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Y a wAa d‘
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v a s ° ' a & A ' o IR 9 o 1A
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a
Y

IUIU 45 A2 Aall

1,959 4,534 7,020 6,725 6,964 7,428 9,359 9,166
2,802 2,462 4,000 3,378 7,343 4,189 8,973 4,327
2,412 7,624 1,548 4,801 737 5,321 849 5,749
6,837 8,639 417 6,082 10,241 962 3,894 1,801
5,099 6,627 4,484 5,633 4,148 6,588 5,847 4,632
6,472 8,372 8,225 6,142 12,130

v H i 9
1) 9EFNAITINIIANND ANUDELINS tazanudazay Taoimualismaudu (category) ¥03511U
a2
ai 5 6 Hu
) 998319 histogram, box plot 11A2 stem-and-leaf TAg52YA8711) outlier lutoyanieli Ava1la
A) 911A1 percentile N 15" 30" 55" uay 85"

9)  9IMA percentile rank Y9I 500 1,500 5,000 LA 10,000

) : 3 g - s w o
2. Yoyane ltilunlesidudaidh lufinueadaindlodia 50 10619

0.5 1.8 4.0 1.0 2.0 2.6 3.1 2.5 1.7 5.0
1.1 1.6 23 3.5 22 1.3 3.0 2.7 1.2 1.5
2.0 3.8 3.0 23 1.8 32 24 2.5 1.9 3.1
3.6 24 0.8 34 1.4 24 2.8 2.7 4.5 2.1
1.9 23 1.2 1.9 23 1.5 0.7 3.7 1.8 1.7

P q' Ao o ¢ d‘ o Yo y
a)  WATNAITNUINLIIAMND ANUDAUNNT tazanudazay TaomrualisuIusu (category) Vo4

sd YA

oSt sl 6 ¥
~ . Y 1A . ) A vA
b)  99Tou histogram, box plot, 118 stem-and-leaf 1852172877 outlier Tudoyanie li Ava1la
2

¢) M Percentile (P) 118 Percentile Rank (PR) all
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2. PR-1.75,PR-3.55, PR-0.75, PR-2.25
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AURAY ANVYAUVUNUIATITU ATNTUTTU AFTIUUIY 181 AU "lNﬁﬂ\‘ﬁﬂfl'ﬁJ'JT‘I]3ﬁﬁﬂﬂlcﬁﬂﬂﬂcﬁuWiﬂﬂWﬁﬂiﬂiuﬂ"ﬁ

Vo Y 2 . a ¢ Vo oy ¥
1l5zuramaInann ﬁﬁﬂﬁiﬂilmiu Microsoft® Excel itag SPSS 'ﬁ"lll"Iiﬂ'JLﬂﬁWzW‘Vi"lﬂ"lﬂﬂﬂﬁ"l'Jle"lﬂ

1. Msl¥llsunsu Microsoft® Excel !ﬁ?)“rﬂfh Mean, Median, Mode, Range, Standard deviation, Variance

d $ .&’
WanFuiaansaldmmmaadaniosdu laun

mada Wandu dalsdgg

Mean average(x1, x2, ...) x1,x2, ... ﬁﬂmﬁﬁ}ﬂy‘aau
Median median(x1, x2, ...) x1,x2, ... ﬁﬂmﬁﬁ}ﬂy‘aau
Mode mode(x1, x2, ...) x1,x2, ... ﬁaﬁw%’agaﬁu
Maximum max(x1, x2, ...) x1, x2, ... ﬁaﬁw%’agaﬁu
Minimum min(x1, x2, ...) x1,x2, ... AvAveyany
Standard deviation stdev(x1, x2, ...) x1,x2, ... ﬁﬂmﬁﬁ}ﬂy‘aau
Variance var(x1, x2, ...) x1,x2, ... ﬁﬂmﬁﬁ}ﬂy‘aau
Range max(x1, x2, ...)- min(x1, x2, ...) x1, x2, ... ﬁaﬁw%’agaﬁu

<3

E4 [l 1 1

uon1nil T1s1n51 Microsoft® Excel 633 Data Analysis... ¥uiluTuganiislu Add-Ins Naelums
a ¢ o 9 ) A a e 't Ay = a vy o Y
Anszvnaznaaaratoya lumsileudeyaionstnsig mniiiveyaiies)szansifen 1doudoyaliog

2 d A G — =S 1 ' a9 VY 9 U o A 1
ApauIRe) (niaiisanufe) uanniveyanatolszang Iilleudeyausnaedini (nieund) Tnouaaz
o ¢, A A g a ¢ 1 aad g 2 o o &

Apauil (M3oun2) Aedeya 1 Uszanns Tumsinszimmadadowduiiu vziheail
1. 1aen Tools, Data Analysis...

® sy Excel 2007 1aon Data, Data Analysis unu
2. 910 dialog box taen Descriptive Statistics (il 4.1)
3. lu dialog box 1w fives Input (U7 4.2)

a.  szy¥nveyaluyes Input Range:

9 v ) ' 9 o A A
b.  winiideyanaeya Tiszyndoyaunazgailouamwasduiinieonnd Nves
Grouped By:
4. 1w dialog box 1Rearu Nes Output (311 4.2)
' a g = [ i
a. Inszyndesmslimansiing1zioglu sheet 1A 130 sheet 11ai H3® workbook
v
1 Fa ! 1

b. iden Summary Statistics wienaasiadfiiosdu viedendudenauimiugy

5. natlu OK vz ldwadsgii 4.3

v £
6. mnnideranain aalugii 4.3 1 Mode Tiamnsaman’ld 3.0 #v/A



Descriptive Statistics b 4
Input
Input Range: SAS1:SAS45 .
Cancel
Grouped By:
[] Labels in first row
Data Analysis X Output options

Analysis Tools { - ) Qutput Range: R

Anova: Single Factor -~ () New Worksheet Ply: Descriptive

Anova: Two-Factor With Replication Cancel () New Workbook

Anova: Two-Factor Without Replication

Correlation Summary statistics

P

Covariance i — =
Descriptive Statistics Confidence Level for Mean:
Exponential Smoothing [] Kth Largest: 1

F-Test Two-Sample for Variances

Fourier Analysis L Kth Spalest:
Histogram ~
g 4 JUn 4.2

Columnt

Mean 5398.711111

Standard Error 409.4198774

Median 5633

Mode #N/A

Standard Deviation 2746.4 2031

Sample Variance 7543108.619

Kurtosis -0.371897288

kewness 0.076566774

Range 11713

Minimum 417

Maximum 12130

Sum 242942

Count 45

Confidence Level(95.0%) 825.1315338

JUN 4.3

¥
Y

2. M3llsunsu SPSS iilemAadAtiio sy
TuTisunsu spss 1 madaidesduannsom ldaan Analyze, Descriptive Statistics,
Frequencies... 3o Analyze, Descriptive Statistics, Descriptive.. 3s Analyze,
Descriptive Statistics, Explore... dvldnanludgiamsd 3 sud lunmilaznandedndadmil
Faenusniunlfianzimaadaiesdu Tasdfifasail
1. 1aen Analyze, Report, Case Summaries... (1 4.4)
2. v dialog box (g’ﬂﬁ 4.5)
A @ A 9 ' aa ] Y Y 9 1 ]
a. 1dendlsidesmsmimananngessiemsausaiugne natjy P veates
Variables: s¢iidulsndenunliingnisduynuu
"9 a 4 1 aa :ﬁ' Y ' Y A @
b, WINMRLIMIAATIZHIMATADesRuveslszmnInate ) ngu Tdidendunlsszy

nqu udinally P vesres Grouping Variable(s):
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c. natlu Statistics... v dialog box Tnai (31/7 4.6) enAERANABINMTNINT 18NS

Tusesmudno udanaly P iiieden lansuuda vnatlu Continue
Y a <Y a Jd A v [ .. Y U

d. MINABINHTBAUVITOIHANTHATIZHN3 0TANT N missing value THnaLu
Options... rieiiuidennudinavseden lifna missing value

e.  mn'hidesmsIiuanasmveadoyadn 11 v eenain O Display Cases
(A93109 4.5)

3. ileimuaaie q Tdasudan Idnatly OK (lu dialog box 3171 4.5)

4. wamsInziLaasaegli 4.7

vat Manit_data.sav [DataSet1] - SPSS Data Editor

File Edit View Data Transform | Analyze Graphs Utiites Window Help
B T . Reports ld  OLAP Cubes...
n % E o Descriptive Statistics 4 = = .
1 - plant [ Tables ;
= Compare Means » Report Summaries in Rows... —
plant site S , _ Report Summaries in Columns... Is |
1 1 2 eneral Linear Mo g T340 T000 7200 -3¢
2 2 2 '“C"":‘::':'t:de's *| 1e600, 6100 7900 4
3 5] 2 Re ) 16.100 5.300 6.100 31
gression 3
4 4 2 Loglinear » | 14700 5.700 5.400| -3¢
5 5 2 Classify » 14.200 4.800 5.400 3¢
6 6 2 Data Reduction > 14.600 | 5.100 5.900 A(
7 7 2  Scale 4 11.100 4.200 4.100 .36
8 8 2 Nonparametric Tests » 12.850 4.650 5.000 3¢
9 9| 2 Tesenes *| 16900  6.000  6.800| A
10 10 2 fﬂmla : 13.400 4.600 5.350 3¢
11 11 ] TRk 15500 5600 6600 4
Missing Value Analysis... } :
12 12 2 Complex Samples 5 14.600 : 4.850 5.700 58
12 12 9 - ¢ 13700 300 5400 3w
4« » \Data View { Variable View / 4 v ]
Case Summaries SPSS Processor is ready 4
JUN 44
aPlant name [plant] = Variables: : I P ——
& Locaity fsite] &ledtlengthincm ] Statistics: Cell Statistics:
£9marphu1ugical gro gum ,l:ldumber of Cases
3nts cluster groups First lean
& Leaf width in em ! E Median _
f Distance from base Grouped Median
& Leaf shape(DBL/LL Skewness Std. Emor of Mean
& Pelicle length in om Std. Emor of Skewness E Minimum
& Peiole width in om Harmonic Mean Maxdmum
& Pedicel length in mr Grouping Varizblefs): Geometric Mean Range
& Poicel idthin m Percent of Total Sum Standard Deviation
& Sepallengthin mm Percent of Total N Variance
fSepa\ width in mm [
f Diameter of corolla ™
Limit to first
Show only valid cases
o prem— | contrwe | | cancel | | Hep |
JUn 45 31U 4.6
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i\ Outputl - SPSS Viewer -alx
File Edit View Data Transform Insert Format Analyze Graphs Utlites Window Help

CHREDE o Oxbh @ & & |
«» +- &0 93|

= - éu'usul ] ® Summarize
= ummarize
+((5] Tite
Liss [DataSet1] C:\Documents and Settings\Pom\My Documents\Manit_data_sav

Active Dataset
- @ Case Processing Sul
[ Case Summaries.
Case Processing Summary

Cases
included Excluded Total
N | Percent N | Percent N | Percent
Teaf length in cm 534 | 100.0% 0| 0% 534 | 100.0%

Case Summaries

leaf length in cm

Grouped Std. Error
N Mean Median Median of Mean | Mini Waximum Range | Std. Deviation | Variance | Kurlosis
534 | 11.61446 | 11.62500 11.64167 119234 5.000 20.400 15.400 2.755320 7.592 -129

™

SPSS Processor is ready

JUN 4.7
suvilnral s 4

[J <

v a s o ' a & A ' o IR 9 ° =
1. un’mmmﬁmﬁuiﬂmu’;u"lwmﬂﬁfuawuw%z’nﬂumm@mﬁuwuﬁ i]\W]"Iﬂﬁ'Lﬂ“]J‘Ui‘)ﬂJ“ﬁﬁnu?uhl“lJ‘V]'ﬂ\ﬁﬂﬂ“lJ“

a

2
IUIU 45 A Aall

1,959 4,534 7,020 6,725 6,964 7,428 9,359 9,166
2,802 2,462 4,000 3,378 7,343 4,189 8,973 4,327
2,412 7,624 1,548 4,801 737 5,321 849 5,749
6,837 8,639 417 6,082 10,241 962 3,894 1,801
5,099 6,627 4,484 5,633 4,148 6,588 5,847 4,632
6,472 8,372 8,225 6,142 12,130

) WHIAURAY (mean) ANNTEFIU (median) 11AZAIFIUUEN (mode) AIANNUYTUTIU (variance) ANDoULY
11M3§1W (standard deviation) AZANED (range) Y0131 1vu091) Taeld 1151051 Microsoft® Excel
v)  Tldlsunsy spss iionanlude .

) : 3 g ) s o o
2. Yoyane liiilunlesidudaid luiinueadaindiodia 50 Aaed19

0.5 1.8 4.0 1.0 2.0 2.6 3.1 2.5 1.7 5.0
1.1 1.6 23 3.5 22 1.3 3.0 2.7 1.2 1.5
2.0 3.8 3.0 23 1.8 32 24 2.5 1.9 3.1
3.6 24 0.8 34 1.4 24 2.8 2.7 4.5 2.1
1.9 23 1.2 1.9 23 1.5 0.7 3.7 1.8 1.7

) 93U Mean, Median, Mode, Range, Standard deviation, Variance, Standard error Iﬂﬂﬁl“ﬁ‘ﬂiuﬂﬁ y
Microsoft® Excel

v) Tl llsunsy Spss o lude n.



a wva d' ' <|
Uiansn 5 anmnaziuy

a wua 9 . 4 ' ' I Vg .
Tuumdiians 2214 Tsunsu Microsoft® Excel ttaz SPSS 1o annuiinaziilu Tasvzuiailu Discrete
. . . A Y 9] PRI Aaad
probability 4481 Continuous probability LASAZLUUUNIATIIU (z score) Wosnnlumsmamnaae wzaodldmanaou
A4 g A a4 oA = o= A oa ' A oA X o=
MRetos AoAndsuaza nloauuaIgIu Faznanosulfiiansae 1l Taeluomi§iiamsii eznais

" Ao g K7
lﬂW’le]’WW’]LﬂuWﬂuu

1. ASHUHIINTZIH ‘ﬁ%f’) 7 score
' = 3 A ' A A & A oAy '
AZUHUHUIATITUUBIATUN ] Lﬂ‘LlﬂTﬂUﬂﬂﬂﬂﬂ31ﬂw1ﬂllﬁgﬂﬁﬂ1\3 (VINHIDAU FIADWINNINHIDUDYNIN)
o4 oA oA 3 o A '
SUfNﬂ’]uu’J’lL‘Uﬂﬂlﬂuﬁnﬂﬂnﬂﬁmﬂ’]ﬁlﬂ Iﬂﬂi%ﬂ’llﬂﬂﬂﬂuﬂ’]@]ﬁi’]u (Standard deviation) HJL!@']’J"B Gluﬂ’lﬂlﬂﬁ\iﬂ']sﬁ)ay.ﬁ
x—u
o

a < ) ' = oA
ﬂuhlﬂLﬂuﬂzuuummﬁm "l]gﬁbl‘]fﬁllﬂqi = WWﬂV]iWUﬂ"ILﬂﬁﬂﬁlJﬂﬂﬂig"]ﬂﬂi (u) LAagANUIUUHNINTITUUDY

9
Uszang (O) ‘l/ﬂﬂvlll’ﬂﬁﬂJﬂ1ﬂQﬂaTJ ﬁ]%ﬁlﬁff}ﬂ1 X 1A s.d. Y9INIDHUNUANITDININAIAY

E4
v A

MadanneIvoe1u 151051 Microsoft® Excel 1@dil

Wandu Mos1e fmls

average(numberl,number2,...) Wﬁﬂ'%ﬂéﬂﬁum‘gﬂéﬁjﬂyﬁaﬂ numberl, numberl, number2, ... : 6lsl}ié)i,lvi‘la‘]_l
number2, ...

stdev(numberl,number2,...) 141?1'1!.17'ENL“]JH&JWI?@WIJEN“I;@VIT@ZJQ& numberl, number2, ... : “ﬁ)ﬁ]y‘ﬁaﬂ

v numberl, number2, ...
. 1 " Y a
standardize(x,mean,std) HINAZUUUNINTIIU (z score) VB x : ANUDYAAL
"y a ' H
AUDYAAL x mean : ANNAY

std : ANDIUVUNINTIU

Yy <& . A R oA A
M3 19 anam 11150051 Microsoft® Excel iioa z score 11 3T uABaNI 1A R Az AN 8L
Y v
1 o T [ a 9 T T v @ = a <
1ATTIY9l5E1NT/NqusIBg1Inou Hnziin 3¢ luaunIonIa z score 14 daiu mnliyadeyady nawsn
' A ' [ <] 1 ) 4 ' = 1A
uassdeyaduuaaza1 liiilun z score 18 TagldWand average(...) 1ag stdev(...) tilomAnndoazALlouLY
' S § '
11ATFIURBU 1209 15WeNHU standardize(...) 10A1 2 score @i 11
& = 9 a 1 1 A oA 1 o [ Yy I
oile vn hiligadoyady uansuaundonazaudouuunas gIuveslszynT/NauAIe1aLad NawIso
74 o a 1 2
19and standardize(...) 1WOA1 z score YoToyAAUANIU |4

9
dmfuluTusunsu spss 1iu ms I lsunsudnumaguunasguvesdwlia 4 aunsai’lsd

De
=D

idon Analyze, Descriptive Statistics, Descriptives... i 5.1)

—

2. 9zl dialog box (317 5.2) i@endnlshdesmsninsremsautsnidne udina P szlidauns
aananiingives Variables(s):
3. naii[_]| Save standardized values as variables (1 5.2)

4. nah Options il dialog box Asgil 5.3 ifenaAadandesnsudinaily Continue

5. natly OK
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6. wamsmuludinvesmaddozlsinglu SPSS Viewer (U7 5.4) daumIAIUUNIATTIUIL

< o ] X @ ldy A v @ o 4 o a o A
Fludaa)s 11y SPSS Data Editor @adauals Inatiaziiddsnys «z7 imihyednalsiay aagiin

U

5.5 als zIl MdnlsmazuunaIgIuveIals 1

lata.sav [DataSetl] - SPS5 Data Editor

File Edit View Data Transform | Analyze Graphs U Window Help
= TR Reports vl e |
[C OGO 0 & e o |
20 : petw |—C Tables 4
plant site Compere Means % dbl Is petl ET
= ; 5 GenerallinearModel o 200 ol T
2 2 2 !‘“E”I“Ede's : 100 7.900 425 2720
3 3 . i g 5300 6100 a1e| 2290
4 [ Z  Logioer , 5700 5400 367 2100
5 5 2 sty ) 4800 5.400 380 2780
6 6 2 DataReducton v 5100 5900 404 2170 ]
7 7 2 Scale » 4200 4100 369 1,680 51JVI 5.1
B B 2 MNonparamemicTests ¥ 4650 5.000 389 2100 v
9] 9 2| Time Series 4 5.000 6.800 402 1.950
10 10 E z“":‘“E‘R : 4600 5 350 399 2 050
11 11 p| "eiigERempoms 5.600 6.600 426 2460
Missing Value Analysis. ..
12 12 %] ComtocSaptes R 4850 5700 390 2300
13 13 ——r 5,500 5.400 394 1.750
44 A4 24| il L aLon 4 onn 222 con Brd
« + \Data View 4 Varizble View [ < » |
Descriptives PS5 Processor is ready

- | Mean Sum

& Localty [ste] = Variable(s): w‘ww mE
& 9mamhological gro & leaf length in cm [I]

3 nts cluster groups
& Leaf widthin cm [w Range
f Distance from base E Distribution
& Leaf shape(DBL/LL ) tosis W
f Petiole length in cm Dislay Oder
& Petinle width in om | (@) Variable list

Aphabetic
Ascending means

{Save standardized values as variables:

Descending means

JUN 5.2 JUN 5.3

PS5 Viewer =-|0O]%

Outputl

File Edit View Data Transform Insert Format Analyze Graphs Utiites Window Help
cHBA DR o A=k @ & & |
€* +- &0 T38|
= ~{&] output =+ Descriptives
={E] Descriptives
=) Title
Hotee [DataSet1] C:\Documents and Settings\PomiMy Documents\Manit_data.sav
[ Active Dataset
(& Descriptive Statistics|
Descriptive Statistics
N Range Winimum | Maximum Mean Std Variance
Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic
leaflengthin cm 534 15.400 5.000 20400 [ 1161446 119234 [ 2755320 7592
Valid N (listwise) 534
1 Y|4 »
SPSS Processor is ready
'
=
31 5.4
data.sav [DataSeti] - SPSS Data Editor.
File Edit View Data Transform Analyze Graphs Utiites Window Help
CHAE oo =0 A= BEE 50|
[20 - petw [036
ucnl lenl copw b} var =
1 92 857 92 857 125.000 -02702
2 100.000 85.714 117.857 2.53529
] 85714 85715 107143 1.62796 A
4 92.857 92.857 117.857 1.1198% il]vl 5.5
5 69.286 96.428 121.429 93838 9 .
6| 85714 100.000 114286 1.08356
7| 85.714 82143 107.143 -.18671
8 85714 92 857 121429 44842
9 85.714 85.715 114.286 1.91830
10 78.571 78572 107.143 64803
11 85.714 82.143 107.143 1.41020
12 89.286 96.428 117857 1.08356
13 9R 499 9 98e| 121499 75691 =
<+ \Data View £ Varible View [ Jor]
SPSS Processor is ready
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2. M3¥1A1 Continuous probability

A oa 2 ) . R . & ) 2z
Tulfiian1sil azna1ndaunwig Normal probability distribution #amsviaanudlu Tl Iduuuiidlumsm
A

a A a J v 1 [ dy
#WuNn 1@ Normal curve vostoyantiminszaonuulngd Tasaz ldwanduluTusunsy Microso® Excel @9 9 Adil

d o a U
Waniu MosLe faunls
. . 1 I a U a
normdist(x, mean, s.d., cumulative) ~ wimAnuiullIdveeyadux  x: Adeyanu
A . L4 4 4
Womruaaunde uazAndeuuy mean : AINAY
MATIIU s.d. : AndeuUUIATIU

cumulative : 3 2 A ﬁﬂ
True — AALANIIN -X D4 x
False — ﬂ'Tﬁ X
norminv(prob, mean, s.d.) mmdeyady Wenswmay prob : aanudu 1y 1d

< ¥y A o ' = ' ' =
lﬂuvll]vlﬂ IUDNUUANURDY LLASA mean : ANAY

Lﬁ‘c’NL‘LIHlJW]’iﬁWH s.d. : m!,‘]d_IENnJulJWl’iﬁWu
. v I 1 1
normsdist(z) mmmmrﬂu'lﬂ"lﬁléummﬂzuuu z : MATHUUNINGTI U
HINTIU Zz
. 1 1 1 I Y
normsmv(prob) WINASHUUHNINTTIU z 1INANITY prob : mmwmﬂu"lﬂ"lﬂ
I 4
Fu'lal 18

3. M3%1A1 Binomial distribution

2 e ¥ ' . . . . : ' 3 v ¥
Tual§1ians T 9zna1damnig Binomial probability distribution #msvisaudluly Iduuuihiunmsm
A

a Aa J v 1 ,3'
wunldnsmlvesvoyaniinisnsza1euuy Binomial Tasaz ldWanduluTusunsy Microso® Excel @4 9 Adil

d o ° LY
Wandu AMoBUY ﬂ?!!ﬂi

] & o Y Aa B
binomdist(number _s, trials, prob_s, cumulative) mannudu g number_s : VIUIUATINNAINANITA s

v 9
VBDIAT VDINIIINA trials : i‘hmumsmammwm
2 ' g Yo a 04
AN (s) 91N probfs : ﬂTﬂ’ﬂll!,ﬂullﬂ"lﬂﬁﬂgmmﬁﬁ]ﬂﬁm S

9
ﬁ?u?uﬂﬂaﬂﬂﬂﬂ‘ﬂﬂﬂ cumulative : fl 2 'f’d]'t‘)
(trial) True — AALANIN 0 DI number_s

False — A0 number_s
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uuuilniiad 5
1. §asmsmeninTsaiale (deuszans 100,000 Av) Tuuasgnanua so uasy nazfiomarvessyma
ansgouimifudi
4174 4454 3777 3968 3614 3516 3327 3224 3106 2654
4144 4427 3762 3952 3582 3494 3302 3190 3068 2369
407.6 427.3 369.8 394.0 356.4 340.3 329.1 315.9 300.6 214.2
406.7 4229 369.2 391.7 3533 338.7 3284 311.8 297.4 194.0
396.9 420.8 368.9 391.0 351.6 3342 327.1 311.2 274.6 169.0

M A udsaza sy
U)  WHNAMALUUUNIATTIUUDIOYDALLAAZAT
2. 3w Tsamemnauiania fanulszasfizansauiesuaiiremsnaaeaneuiiua Aldmnmindntes
A1 2,500 31 ftethfesiidesdses 1 lsessumsnusnaneaiinaean A 1ail 1INMIATINADVTOYA
doundu lunuszezmimanaaeaneusmuaiiihmindaiesn 2,500 n$u ﬂzag:sluﬁ’m@uaﬁmyﬁmu

Y

Ngariiog 4 Tu Svnmsnaasaneuiualud1eiilinsnsz 91010 Binomial
o 1 I A a ' o A ?,‘ Y '
7)) MATIMIUMSA 25 AU uaz p = 0.1 wraanuiu ) Idneziimsanasaneummuaiitiminiesnn
2,500 N3N Far090g luroIgiANUIUNGA 4 TU T1UIU 0 123 4 56 LAz 7 AU
¥)  JUIM IsamenIazdeImItamssuAsaueumInnasanauiuuANINNgANAes 811 IN1IMINARENA
C a2 o : v A Zyaa . o
AaumvuanTmintlosni 2,500 n$u I lematnavu liinu 5% uaz 1% awdey
A L o Ao Aa ' ' Y 1 a 3 A A
3. Twlsgannsuniaiulsgannsniiainidenuuniidsonazanlusumelasriudigsumenamsnumaansi
9 oy 1
agluiunouerdevesunisiu svnlsnanlseniiazaulusmelimsnszneuuuing Tasiian WL =0.25 uaz
' I 4
O =0.08 a1 dammanuduly 1diiie
a.  x<03
b.  x20.17
c. 025x=<04
d. 0.01 <x<0.49
A 4 1 @ a o A = a"

4. Tumsneasseninaruguleos luuluwy wun Tunynaaed 20 @7 3l 4 AINTVAMBIUDITUTANINATDY
Y o aw 1 & o = ' 3 ' A A £ o
dninddemumnilanaaosn luny 10 41 sglianuinziunmlanacivyseameauauganminaasd 8 472

5. 1¥11&@ download "’ISJ}E]JJuamﬂ http://www.sc.chula.ac.th/botany/eClass/2305384/biostat_data.sav L

4 o o & ) 1 = oA
http://www.sc.chula.ac.th/botany/eClass/2305384/biostat_data.xls ernalemdeatandu mannae andeauu

V13T uazﬂ'mmuummgm
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Y a wAa d‘
ﬂ1§1J11-!1J§_]1Jﬂﬂ1§°ﬂ 5

1. Tudszannsumlszmnsnildinunasanuenivesthn W = 3.25 sazliandoanuunasgiu G = 0.75 931181

A
z-score D

a. X =2.50
b. X =3.00
C. X =4.25
d. x=3.15

e.  2755x<330
@ < @ ] 1 1A I I Jd o [ IS
2. 85 mameluTsanenuannmanuddegnaluTsanenua 981 una wud ¥ 10.5 wefisua dmsunsaims
"o = Y A /3 J o w =~ = a A ' =& '
idan]asuduiaen uag 5.0 nlesidud dmsunsaimsnlasunszgninennazTun Tulsamennandanianyn
A Y Ao A 9y A A Y A (A = a
udihenddanlasuduaen 20 au nastifienulasunszgninouies Tun 20 Ay

2 sanudhull1dmla e Hihea1e s aunnmsiaaasuduaen?

v finndlely18nila feeidihemeesiatos s aunnmsidandendudons

A Y

=\ I [ ~
m  fnndlely18nla feeddihenelifu s aunnmsidandeunduien
I ] H '
9 fanudul)1dninla feiidihemeesiatos 4 aunnmsndeunseqnifion
I ] H '
v Tanudull1dmla fezlidiheats 4 ﬂuﬁiﬂuﬂ&lﬂ’ﬂﬂ1ﬂﬂﬁ!,ﬂaﬂuﬂiuﬂﬂmﬂll
1 a IS) g
3. Tusamoauvziiiaiiud lniudeama seo png/dL uazummﬂqmummgm 340 pg/dL
~ ° ' a g sd LA A v o a a a '
M) aziaudimla @adlulesisud) NazlszauIniudeg1usIa 400 — 1000 ug/dL ?
v A a A 1 v ad a = [ = o ' a
¥)  szauIniue ludeavesnuegluszauiluny Winnlamnna 2000 ug/dL azdiausumla e
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c. szyngualedudazngylaenaiy Define Groups...
d. 910 dialog box (MWt 7.7) 1on Use Specify Values udaszyminsmuuesngu
Metumiaeiigema Group 1: uaz Group 2: awdwy udinaily

Continue
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e. windsamimruaanisdrnaves confidence interval ¥4A1ANNLANAIUDY

Aunae nai Options... Tifmiuaaluzes Confidence Interval: (MWl

7.8) udrna Continue

3. na OK a2'ldwadanini 7.9

Untitled - SPSS Data Editor

File Edit View Data Transform Graphs Utilites Window Help

~ o= Reports >
s 1
L4 E é . Descriptive Statistics » p I’ E_' @ @
28 : species Means...
General Linear Model »  One-Sample T Test... i
heart | pretm oy » e |
1 445.40 182.C Regression » Paired-Samples T Test...
2 442.70 232.C  Classify »  One-Way ANOVA...
3 427.30 191.C  DataReduction 4 790
4 422.90 200.C  Scale L 1] 7.00
5 420.80 148.C NonparametricTests } g 10.50
6] 417.40]  249.q MutibleResponse b o 11.90
7 414.40 276.00 219.00 1.00 7.10
8 407.60 213.00 161.00 1.00 9.90
9 406.70 241.00 210.00 1.00 14.40
a
NN 7.5
] Independent-Samples T Test x
% heart Test Variable(s]:
4 x1pretrn @ preysize
@ ylpost
o
Cancel
Help
Grouping Yariable:
Define Groups...
Options...
a
NINN 7.6
Define Groups X Independent-Samples T Test: Options
* Use specified values Continue Confidence Interval: 95 %
Group 1: 1 Cancel Missing Values
Group 2: 2| * Exclude cases analysis by analysis
= Help
: Exclude cases listwise
Cut point:

NN 7.7

NN 7.8

Continue

Cancel

Help
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T Output1 - SPSS Viewer

= 3
Fle Edit View Insert Format Analyze Graphs Utlities Window Help
FHdEk @ Ok @ &
= =]
=-{&] output -
- -{&] Desriptives
(] Tite

Notes =+ T-Test

L& Descriptive Statistics
- -{&] Frequendes

(] Tite

MNotes ‘Group Statistics

L statistis std. Error

L rearT SPECIES N Mean | Std. Deviation | Mean

a @HTWQ’EW PREVSIZE Dinapss 0| 10.2600 2.51361 | 79487

& Tes

& e Menneus 10 9.0200 1.80666 | .50078

Notes

L& One-sample Statistics

(& One-sample Test

= ET—TEst Independent Samples Test
Tike Levene's Test for
E;:: Samples Statistics Equality of Variances t-test for Equality of Means
(& Paired Samples Correlations 95% Confidence
(& Paired Samples Test Interval of the
o ] TTest Mean Std. Error Difference
‘@ Title F Sia. t df Sig. (2-tailed) | Difference Difference Lower Upper
Notes PREYSIZE  Equal variances assumed .565 462 1.245 18 229 1.2400 99577 -.85203 3.33203
gfg;:s;f::f;zwmmt Essti‘n:zmms"”t 1.245 | 16740 230 1.2400 99577 | -86338 | 3.34338
% 5PSS Processor is ready
~
NN 7.9
@ i a o A < 1A I J aa dy
ﬁ]1ﬂ@lJE]EJNNammLﬂiwwslumWﬂ 7.9 SLHUIU 2 A1T N Iﬂﬂ@nﬁ']\ulﬁﬂ Lﬂuﬂ'lﬁﬂ@]wui']umaq
o ' ' AXa 4 . . ' A g X g A '
NRNUAIBYNLUATS NN (Gluwuﬂﬂﬂ“ﬂaﬂﬁllﬁﬂ Dinopsis ilae Menneus) GIUATITNN 2 LﬂuWﬁﬂWicﬂﬂﬁﬁﬂ HINDIADNA
v
T4 gndpa dail
I aa o @
manda luaeauil
f . .
Levene's Test for Equality of Variances
Sig. <0.05
\4 \4
Y1 aa v o Y1 aa o @
Tarada lunoaul Tdaradalunedaui
t-test for Equality of Means t-test for Equality of Means
V339ANTEYN V3TNANTEYN
Equal variances assumed Equal variances not assumed

a [~ S 4 ' a (J ' oA o w
TumsnadevauyAgmezuiaiunidiaien e L, uaz W, fio AURGIVEIAIDENNGUN 1 1Az 2 MUEIAY
' ! Y
N3N L HL: W - L2 # 0 Ufias HO W Sig. < 0.05 (Wiea1 OL Nne13)
§ a 4 1 § g‘./ ! I
nsdif 2 HI: i - U2 <0 Ufjias HO e % Sig. < 0.05 (W30 OL 763 13) nazen t1ilu au

NS 3 HI: Wi -U2>0  Ufias HO 1o ¥ Sig. < 0.05 (W30s1 O #aa13) nazen tiilu uan
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2. MINa@UANYRFIHANNIANA 19V IA NN ABveINgH e IR A 3 ngnauTyl
= ' = Vo v 2 ' = 3 Y a s ' A

TumsuSeuieuaundoninnquatedaaua 3 nguau lihiu azldmsamsziiuanaislainiingun
Yy 9 P} a 7 A . . < ' t!'
11901 Tagaz 19m5nT121iAN)5159UMT0 ANOVA (ANalysis Of VAriance) ANOVA iHlumsnagdenaunaey

Vw1 v A ' a o oA ' = "

YoanquategInuyrse i TasmsufSeuiiouanuulsdiuvesdtedeiszanannvnanaoueanguiy
anwulsilsaumelunquaiedis snlszmsfe Weonunlumsnfieuiisuaunae Inundeunguanalenuediad)

@ @

Wedhdyneadaudi sdesinaunaslanuanaienuiiig
Tumswsoudoya v1zdeslddunlsediarios 2 dulsisuRednunsal Independent-samples t test Taggauls
9 1 v Y a U o a Y3 v 9 a
usnlFszynguussadeyady diudanlshaeslfinuadeyany
9 9 £
dmfuiuaeulumiiing e alivuneudail
1. 1aen Analyze, Compare Means, One-Way ANOVA... (nwii 7.10)
2. 0 dialog box (nwi 7.11)
A o 3 9 a A oA v Y9 Y | '
a. wendulsnudeyanuiignadeuaRfeINToIR UG LAINALY P VOITBS

Dependent List:
b. dendulsszynguainressiudne udanally » vesves Factor:
c. nnijuPost Hoc... iiemiauasiuanaianu 910 dialog box (i 7.12)
i. Taen hlineeliauydgiunanunsilsiu (variance) voangquaiedauaas
RN N L o oo & 8 A an d oA o A
nquiia liuanaeiu aniu Judsnismsnfeuiieuaundsnindudonlu
v01 Equal Variances Assumed (mnluwamsansizinuiniu
I v YA ax = oA
wilsdsrmveangudtedeaenuud) IienIsmsnfseumeuaunaesn
dudonluves Equal Variances Not Assumed unw)
ii. fmuan Significance Level: udnaiu Continue
k4 v
d. windesmsamuadaiugiaznsmlauadevesngudied natly Options... uds
aa Y

enmananaosmslu dialog box (nwi 7.13) uda1ju Continue

3. natly OK agldnamsinaizidanini 7.14-7.17

oz

&) Untitled - SPSS Data Editor
File Edit View Data Transform EMENZEE Graphs Utlites Window Help
o ' mm| wa| | | Reports 'Y T ————
® T Mears..
: — fruit. General Linear Model »|  One-Sample T Test... ==
Correlate »  Independent-Samples T Test...

17 2.00 60.C Regression »  Paired-Samples T Test...
18 2.00 56.0  Classify 3|  One-Way ANOVA...
19 2.00 50.0  Data Reduction v 1
20 2.00 63.C Scale >
21 3.00 20.C Nonparametric Tests »
22 3.00 15.(  Multile Response
23 3.00 14.00

MW 7.10
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=1 One-Way ANOVA (=)
Dependent List: 0K
@ fruit
Paste
Reset
Cancel
Help

A
NNN 7.11
~Equal Yariances A d
Continue
[ [~ 8-N-K [~ Waller-Duncan 4
I erroni [ Tuke jo: |100 Cancel
=5 = y. Wl BRI T [v Fixed and random effects
[~ Sidak [~ Tukey's-b ™ Dunnett
[~ Scheffe ¥ Duncan Gl Eltzee Last j [+ Homogeneity of variance test Help
[~ RE-GWF [~ Hochberg's GT2 Test [~ Brown-Forsythe
[~ RE-GWQ [ Gabriel ’;: 2-sided < Control ( > Control ™ Welch
- Equal Yari Mot A d
[~ Tamhane's T2 [ Dunnett's T3 [ Games-Howell [ Dunnett's C I+ Means plat
~Missing Values
Significance level: .05 i+ Exclude cases analysis by analysis
Continue | Cancel Help " Exclude cases listwise

= a
NN 7.12 AN 7.13

{ o o 9 o a L4
muﬁm iUUZ‘T"I‘I’iTIJfﬂillﬁﬂ\iNﬁﬂ153lﬂ513ﬁllﬁ$ﬂﬂﬁﬂﬂﬂiﬁﬁﬂf‘)llﬁl'lﬂ

1.) M3 NAADAA1) VBINqUAIEN (11319 Descriptives A 7.14)

Descriptives

FRUIT
95% Confidence Interval for Between-
Mean Component
N Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minimum | Maximum Variance
A 10 89.0000 4.08248 1.29099 86.0796 91.9204 82.00 95.00
B 10 59.5000 6.29374 1.99025 54.9977 64.0023 50.00 70.00
C 10 19.9000 5.02107 1.58780 16.3081 23.4919 14.00 28.00
D 10 51.1000 4.74810 1.50148 47.7034 54.4966 45.00 60.00
Total 40 54.8750 25.40461 4.01682 46.7502 62.9998 14.00 95.00
Model  Fixed Effects 5.09984 .80635 53.2396 56.5104
Random Effects 14.21093 9.6495 100.1005 805.20167
a
NN 7.14

.) A3 UAAIHANINATOUANUIMNNUYDIAIANNL5159U (Variance) voangualedga

1
@ ~

(#1319 Test of Homogeneity of Variances #3n1i 7.15) 91001519 A1 Sig. > 0.05 wanena anuntlsdsiu

o aa

YoanguAlegannnauiinl liuananuedihieddgniead

o
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Test of Homogeneity of Variances

FRUIT
Levene
Statistic dfl df2 Sig.
.761 3 36 .523

NN 7.15

1) 11319 ANOVA (#1319 ANOVA @30 i 7.16) 91na1379 A1 Sig. < 0.05 Nu10de Al

A o @

IMABVINGUAIDENDENTDY 1 § DAwAnANRuBINTITsdAYN1ana

5]

ANOVA

FRUIT

Sum of

Squares df Mean Square F Sig.
Between Groups | 24234.08 3 8078.025 310.594 .000
Within Groups 936.300 36 26.008
Total 25170.38 39

mwﬁ 7.16

1) msumsfseuiisuannae (Post Hoc Multiple Comparisons) #9agueaqusnaiu
E4 1 1
Fmaueuiien ludred1ail 1ien3s Duncan Wiged5ided (M 7.12) Jeliiiisansufer aanni 7.17 Tagll
y o { ' { ' o { ] '
FodwlsnulSeueuaunasegmiion1snn (M31eaanmd 7.17 ves FRUIT) minwamsufSeuiieuiulang 4

9 o aa

H v H
subset LLZ‘WN’ﬂﬂﬂﬂaﬂﬂﬂ?ﬂmﬂ@]Nﬂu’ﬂﬂNfluﬂﬁWﬂiUuﬂNﬁﬂ

FRUIT

Duncan®

Subset for alpha = .05
HORMONE N 1 2 3 4
C 10 19.9000
D 10 51.1000
B 10 59.5000
A 10 89.0000
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.

NN 7.17

@ aa

v Y 1
oils minwann ANOVA nsynaunasvesngy lilianuuanaenueddiiodingnised
Y v v
(iude Sig. Tumsws ANOVA iiaunnnii 0.05) ud a2 liiiasanwan ldanmsnSeuiiouaunaouaedala
o 1 = g’/ v o 1 I Y

Tumsinauenamsnaasuaundeny diniaue lugdamsiwmiens vl uaninduaise dneg
= ' = ' VY A vy ' 9 ' - ' ' ' A
Fosnundennamn llmaniesrseninanios llmannnudwansal Taeliaulaiinguwse treatment 2z

~ ' v o & = Y o o o 1 A A v A Vo Y e w1
Liﬂ\iﬂfﬂ\i‘li NIDUNUUY "l]giJﬂ"ﬁigL!ﬂ'«]ﬂﬁ'«]'ﬂﬂvTﬂaﬂﬂ“ﬂam‘waﬂlﬁV]i?ﬂﬂ“ﬂaﬂﬂlﬂllﬁﬂﬂ"lﬂﬂuﬂhlq PNAIDY NN



42

Hormone Mean Statistical test
C 19.9 a
D 51.1 b
B 59.5 c
A 89.0 d

NUNBIA — AURATNLTNHIANNAY HUBANUNTANUUANA NN

9 o a

atheihfadhdmeadanaNuei o5 nlesidud

o [ 4 ?,'/ 2 1o ' [J Y a 4 1 Y I3
1) dmsumsedun Hu yuegnunezimualid SPSS IinngnmfFouiisuailarie feed

v 9
ATT NNV UNULAY i’JiJ“VNﬂiW‘I@s]j’JEJ

suuindahn 7 minaaevanyfgv

= A Y ' v a a A 1o A ' H v 2 Yo Y Y
7.1 bluﬂ"ﬁﬁﬂﬁuW@W"Iﬂfl]i]ﬂiuiWQﬂWﬂmﬂﬂuﬂﬂWWﬁﬂJﬂﬂﬁﬂWﬁﬁﬂuﬂﬂW131ﬂu11la$uﬂﬂw13\1lniTﬁ'ﬂu W7 ElllﬂiTUTJll

U

9
@

Y =y o 1 = d o = 9 1 o 1 =
doyatSua lvinlusumesailulesonils nazdesmsnagoundSua luiulusumeveninfmmades

"o . < o Y o X
Uszian annuvse b minmanudeyalwindmmaesszan dail

Wnnwansseu 112 10.1 9.4 9.2 8.3 8.2 7.6 7.3 6.9 55 5.0 3.7

Wi 141 151 114 143 92 127 137 119 107 8.7

v 9
7.1.1 asauyag une Null hypothesis wag Alternative hypothesis
7.1.2 Weuaanan ldanmsnasiziateTdsunsy SPSS mnuald o = 0.05

7.1.3 Miwamsnadovauyagu a3l 1dedls

o 9 =

Y o w ' . . A = Y A ) v
7.2 ﬂ?ﬂﬂﬁ'ﬂ\‘iﬂ"ﬁ‘ﬂi"ﬂlﬂﬂWaﬂ]ﬂﬂﬂWiﬂﬂﬂﬂ"lﬁﬁﬂ"lﬂﬁﬂﬂ%iJ"lm trlglycerlde Glumaﬂ "lN"lﬂLa't‘)ﬂf‘ﬂfnﬁllﬂi 11 AU LA

v A . . ' A H o ¥ o o w ' ' 4 <3|

RS IEETRLY trlglycerlde NOULTUNITINAODN mﬂuuﬁlﬁ)m’g’mmﬂim 11 AU !."’191}151]ﬂ15'ﬂﬁ]ﬂﬂ']ﬁ\1@ﬂ']\1@lﬂlﬁﬂﬂlﬂu

A Y o S . . = 2 2 Y (2 dy
a1 3 1oy naIadTinu trlglycerlde BNATINUN ‘lﬂwamu

Triglyceride ﬂ1ﬁ1ﬁﬁﬂ§ﬂuﬁ

(mg/100 mL) 1 2 3 4 5 6 7 8 9 10 11
AU course 68 77 94 73 37 131 77 24 99 629 116
N8t course 95 90 86 58 47 121 136 65 131 630 104

7.2.1 saaruydgiuna Null hypothesis uaz Alternative hypothesis

1 aa § a 4 o
7.2.2 Waumanan laanmsiunsizriale lsunsy SPSS fvuald o0 = 0.05

7.2.3 MinHamsnadouduyagiu agl laiedils
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9 yas awao A
Tute 7.3 uaz 7.4 Iiuaalgiaaey

) wweuanyagu Hy vag Hy

3
]
aad °

' o & Y v A a 1
) ﬁN1’Hﬂ1ﬁ'i‘l@]°ﬂ‘1]Hﬂuﬂ’ﬂﬂ%WﬂWﬂﬁﬂUﬁNMﬂﬁWH ﬂ11/i1!ﬂ11’i L =0.05

a) Weun1is ANOVA uagmsufSeuiisuaundo (dil) nieouaginamsnaaeu

Yy A A A a 1 a 2 9y A Y o a Ayyd =
7.3 Gluﬂ151’]ﬂﬁ@‘llﬂ1ﬁclﬁﬁ@ﬁIjJuW"]f!.WﬂLWNWﬁWﬁﬂmﬂﬁquﬂﬁ“ﬁuﬂﬁu\iﬂ’lﬂ'}ﬁﬂ'ﬁ 4 11UY Llﬁ')'JﬂWﬁWﬁWV]“lﬂLjJ'ﬂﬂQﬂ@

g A v o X
NULNYT IlﬂWﬁﬂ\?u

wanan (WunTansy) 91n35ms i ees Tuumuuaiag

27 A B C D
1 89 59 20 51
2 87 56 15 47
3 84 52 14 45
4 92 67 26 56
5 95 70 28 60
6 90 62 22 53
7 89 60 19 51
8 88 56 17 50
9 82 50 14 45
10 94 63 24 53

9 U

v A 1 a d‘ a Y Y o U a U 1 a A % d @
7.4 Gluﬂﬁﬂﬂlﬁﬁ]ﬂiﬂuﬁul’l“lﬂelﬁ]ﬂufﬂiNﬁ@]vh'\l%h NIVYABDINTTNITUIDTUNUIINUNAIANA Nlsunagaesarenu

U

A 1R o 1 o J o Y v d’l
‘Hi’t‘)hlll i]m@am’mmﬂ?mm«umﬂamm!,mmmac] hlﬂWﬁﬂ\i‘Ll

Coal core location

I II 111 v v
1.51 1.69 1.56 1.30 0.73
1.92 0.64 1.22 0.75 0.80
1.08 0.90 1.32 1.26 0.90
2.04 1.41 1.39 0.69 1.24
2.14 1.01 1.33 0.62 0.82
1.76 0.84 1.54 0.90 0.72
1.17 1.28 1.04 1.20 0.57

1.59 2.25 0.32 1.18
1.49 0.54

1.30
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Y a wAa d‘ a
ﬂ1iU1H1J§_]1Jﬂﬂ1iﬂ 7 MINATDVANYAFIU 2

o CY X SRR . . Y 9 ) a " o A 1= Yo
7.1. ﬂﬂgLLWWt’JQWHQﬁQﬁEJﬂW Spherlcal refl‘actlon 1“@1%1\1%18&@13%1\1%31 llﬂfﬂlluﬁﬂﬁnl\jﬂu‘ﬁi@hlll "l]\‘lllﬂ')ﬂ

ARINAININOITIFNAT 17 AU

aun  mdne mun | audi adhe MUN
1 1.75 2.00 9 0.00 0.50
2 -4.00 -4.00 10 -1.00 -1.25
3 -1.25 -1.00 11 0.50 -1.75
4 1.00 1.00 12 -8.50 -5.00
5 -1.00 -1.00 13 0.50 0.50
6 -0.75 0.25 14 -5.25 -4.75
7 -2.25 -2.25 15 -2.25 -2.50

8 0.25 0.25 16 -6.50 -6.25
17 1.75 1.75

n) ddanannlslsminageuauyagiunuula? one-sample test 3o two-samples test uuula?
9

¥) AsaeaNyAuDY nondirectional vi3e directional?

a) Null hypothesis uaz Alternative hypothesis ioulaneogia’ls?

1) Iimanaaeuauyagiu laonaasmanansuilu svuald o i 0.05 nazagil Iddedls?

@

= d’l =1 a 1 o a d' a d%’ Y n’l
7.2. GlufﬂiﬁﬂH"ILW'E‘JLlGEJ“UWIEJUWﬁ“U?NEﬂ 2 ¥UA ABNITAAVTUIUTINNAVY llﬂWﬁﬂ\TLl

NUIUTANAY
0n A 48.6 49.4 50.1 49.8 50.6 50.8 47.1 52.5 49.0 46.7
0 B 68.0 67.0 70.1 64.5 68.0 68.3 71.9 71.5 69.9 68.9

n) ddanannlsldmsnadeuduyagiunuyle? one-sample test wseo two-samples test uuula?
9

¥) AsaeaNyAuDY nondirectional vi3e directional?

a) Null hypothesis wag Alternative hypothesis ioulaneeels?

1) Iimanaaeuauyagiu laouaasmanansuilu svuald o i 0.05 nazagyl Iddedils?

9 yas Aa va o q’l
Tute 7.3 uaz 7.4 Iiuaalgiaaey
) asvsuauyagiu Ho vas Hy

' o & Y v A a Y
) %\1ﬂ?ﬂ1ﬁ'ﬂ@]°ﬂﬁ]1Lﬂu§lﬂﬂﬁl%LWﬂﬂﬂﬁ@UﬁNyﬂ§1u ﬂ11/i1!ﬂ11’i =0.05

a) Weuis ANOVA uagmsufSeuiisuaundo (dil) nieouaginamsnaaeu
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1 a a A LA g { A o <
7.3 lumsAnudawaves CO, aomsiasauesnuniiiso Pseudomanas gragi nilugeauvgiliemisilu

a 9 = [ g
)] “lﬂWﬁﬂﬁﬁﬂ‘]eﬂﬂﬁu

o ] Y A & v Yy :
ulalatimasluennsdsanuuasaludnanududuves co, a1

0 0.083 0.29 0.5 0.86
62.6 50.9 45.5 29.5 24.9
59.6 44.3 41.1 22.8 17.2
64.5 47.5 29.8 19.2 7.8
59.3 49.5 38.3 20.6 10.5
58.6 48.5 40.2 29.2 17.8
64.6 50.4 38.5 24.1 22.1
50.9 35.2 30.2 22.6 22.6
56.2 49.9 27.0 32.7 16.8
52.3 42.6 40.0 24.4 15.9
62.8 41.6 33.9 29.6 8.8

° ' v ¥ A 2 VA A 3 & T o A ' v Y
7.4 Gluﬂ’lﬁﬁﬁ’J%ﬁﬂ‘u@]']Llwu\i"llﬂ\illwa\iu’lwcl%kluﬂ’lﬁlaEJ\jﬂa’rJnJﬂﬁjJ’]mﬂzﬂ’)ﬂulﬂﬂuﬂq\iﬂuwﬁﬂqu WINLUUANIUN

AINAIDYUNINUKE 153UNANT19 TReuNI oA MY

! ¥ v Y ° '
YSnaeemiudlouluuraniinndmianig 9

I I I v
3.75 vt 1599 1.5 . thile T5991u 2.5 nu. 181590 5.0 ni. 181599

0.45 1.64 1.56 0.65
0.35 1.67 1.55 0.59
0.32 1.85 1.69 0.69
0.68 1.57 1.67 0.62
0.53 1.59 1.60 0.70
0.34 1.61 1.68 0.64
0.61 1.53 1.65 0.81
0.41 1.59 0.58
0.51 1.75

1.49




ﬂﬁﬁﬁmﬁﬁ 8 General Linear Model for CRD and RCBD

]
aad

I a 4 a v A @ [
GLM 1Humsiasizunadaniaisanma (effect) sumnanngaanlslunsrufeinumas
J o = @ a 4 . . 9 9y o o
FIMAUHUBUNUMIUATIZHOAN0Y (regression analysis) 1un13 1% GLM 92@0amMuuatuudgos
4 " 3 4 ° 1 o x <
10321 effect model Milunnulael GLM 1ihliman effect mngadantls @saziilu
o g’z a oA 1 = 9 A a 4 AaAa
parameter) Yo3UUTIABIUUY TUIPTANT 92na1909M15 1% GLM 1iiomsuns iz nnadanums

MY UMINaaedyy CRD 1ag RCBD

1. GLM évi5u CRD
Ay Y A

a ) g ) ¥
Gluﬂﬁ’)&ﬂﬂ%‘ﬁﬂlﬂllﬁ“ﬂ A1NNITNAABINUNTINUVUMINAaDUUY CRD HUU 3HADITIT 19

£

@ @ @ < @ X . . .
auals 2 a2 Taealsusmidluaanilsszy treatment 9019500 independent variable, fixed

. . 3N Y 1 Y A A o A = = '
factor, grouping variable Ald drudulshans Aediuilshznaaey Feeeisenn dependent

. a3 o ] { o . . @ I
variable 018 lua20819 (317 8.1) dauals trt A independent variable tazdaus percent 1ilu

dependent variable

CRD.sav - PSS Data Editor 008
File Edit View Data Transform Analyze Graphs Utlites Window Help
Fd& (=] ol @
Name | Type | Width | Decimals | Label | Values | Missing

1ftrt Numeric 8 2 Temperature (C) {1.00, I}... None

2| percent Numeric 8 2 Percent toxic waste removal None None

3 ! v
<] * ]\ Data View ) Variable View K ’

SPSS Processor is ready

31 8.1

[

o = Y dy
HUUTIA0IVDINITINUNUMINAADILLY CRD dmnsnieu laasil
Xij =L+ T+ &
& A A A A
1o L Ao ANNDe1AYTINYDINTNARDY T A0 WADIN treatment taz € Ao random error
a <Y o w dy
lumsasigriveya Al
1. 1@en Analyze, General Linear Model, Univariate... (317 8.2)
2. 1 dialog box (319 8.3)
a. 1aenaaunlsnszynquluvesdiudio na » vesves Fixed Factor(s):
b. @endlsnaznageumlugesdugie na » veeres Dependent

variable(s):



47

CRD.sav - SPSS Data Editor
File Edit View Data Transform Graphs Utiliies Window Help

N = Reports L4 =]
L4 g é . Descriptive Statistics » | ':E ﬁ % @
1:tt 1 Compare Means 4
PRI Gl Lar odel »] _Univriote..._ |
P Correlate »
1 1.00 40.0  pegression N
2 1.00 45.0  Classify »
3 1.00 42.C  DataReduction 4
4 1.00 48.C  Scale 4
5 1.00 50.C MNonparametric Tests »
6 1.00 51.c Multiple Response 4
- =oan =E AN
A
31N 8.2
|:[ Univariate e |
Dependent Variable: Model...
KBRS ont toxic waste ren
Contrasts...
Fixed Factor(s]:
\:\ < Temperature [C] [tri] Plots...
Post Hoc...
Random Factor(s]:
Save...
E Options...
Covariate([s]:
E WLS Weight:
0K Paste Reset Cancel Help
=
71 8.3

c. naily Model... iverviuauunsiass 12l dialog box Asgili 8.4

i. fives Specify Model idon Custom

D.

ii. N¥ee Factors & Covariates: Tidendunlsszyngulugos

Y Y

audne udnatly » Aveq Built Term(s): dunadaulsue

¥899 Model:

iii. 189 Sum of Squares: 1 Type III uazidon Include

intercept in model
iv. na1ly Continue

g

A
N
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Univariate: Model &)
Specify Model
Full factorial + Custom Continue
Factors & Cowvariates: Model: Cancel
rt et
" Help
Build Term(s]
4
Interaction -
Sum of squares:  Type lll hd v Include intercept in model

31N 8.4

d. natlu Post Hoc... oA undsiuana1ani a2l dialog box fagili 8.5
i. @endwlsszynquluyes Factor(s): naily » vesres Post

Hoc Test for:
.o A = J d’ 1 .
ii. @onuuumsnfieueuaunasluwes Equal Variance

A 9 & a Eaul dy 1
Assumed 19834013 813 MARAMIAATIEHLNB AN 559U
1 1w I I -~ =~ 1 ~

sEHINNgUAIeE 1 iy AdeudenuuumsfSeuiisunnae
luwes Equal Variance Not Assumed unu

iii. neatjy Continue

1 . 9 1 QQd’ = . v d'

e. na1ju Options... MndvaNsMadAdY < 921 dialog box A331/% 8.6
i. 1aenatlsszynquluges Factor(s) and Factor

Interaction: nallu » veewes Display Means for:

.. A 1 z:ad' Y = 1 .

ii. 1@enmadANdeInIIINANasnluves Display

iii. mnuas Significant Level: Ndeans

iv. na1ly Continue

U 4 o a 4
f. natly OK omsdnsizw



Univariate: Post Hoc Multiple Comparisons for Observed Means 6

Eactor(s]:
trt

K

Equal Yariances Assumed

LsD S-NK
Bonferroni

Sidak

Scheffe

B-E-GWF Hochberg's GT2
R-E-G-W Q Gabriel

Equal Yariances Not Assumed

Tamhane's T2 Dunnett's T3

Univariate: Options

Estimated Marginal M

Eactor(s] and Factor Interactions:

[OVERALL)
irt

Display
v Descriptive statistics

Estimates of effect size
Observed power
Parameter estimates

Contrast coefficient matrix

Significance level: .05

a P 9 1 dsl "o o A 1 Y] 1 dy d'o 1%
Nﬁﬂﬁ’)&ﬂimﬁﬂﬂﬂ%mmﬂ@ﬂiVl“lJ"’Uu’ﬂQﬂ‘lJﬁﬂlﬁfJﬂ@IN il Tudreg19i vzuaaIRaneg, WYPN

=h.

&an
=).

Post Hoc Tests for:
ot |
Cancel
Help

Waller-Duncan

Dunnett

Games-Howell Dunnett's C

Display Means for:

Compare main effects

Spread vs. level plot
Residual plot
Lack of fit

General estimable function

Confidence intervals are 95%

Cancel Help

[T

d' ?,‘, dy 2 d' Y a A .
mmﬂugﬂ‘n 8.7-8.11 MU FINADINIITUINNABNANITNANDY Error variance (V93 dependent

[ 1 [ Y 1 1 <3 [ . [
varable) lun@az treatment 7uMAuH3 0 1 11nM15191u317 8.9 921U Sig. < 0.05 HAAIN

Error variance {in1luminuediados 1 g Fawaana1sne szaneludonlduuumanffouion

aAunasly Post Hoc test
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Descriptive Statistics

Dependent Variable: Percent toxic waste removal

Temperature (C) Mean Std. Deviation N

I 46.0000 4.42719 6
I 38.6667 2.16025 6
111 51.3333 1.63299 6
v 50.0000 1.78885 6
\Y 60.0000 2.82843 6
Total 49.2000 7.54024 30

Temperature (C)

Dependent Variable: Percent toxic waste removal

717 8.7 madauedIuve

u@iazﬂfju (treatment)

95% Confidence Interval Eﬂﬁ 8.8 Gﬁ’;qmmg%ﬂ’mm

Temperature (C) Mean Std. Error | Lower Bound | Upper Bound ,
I 46.000 1.127 43.678 48.322 ANURAYLAATNYN
II 38.667 1.127 36.345 40.989
II 51.333 1.127 49.011 53.655 (treatment)
v 50.000 1.127 47.678 52.322
V 60.000 1.127 57.678 62.322

Levene's Test of Equality of Error Variance$

Dependent Variable: Percent toxic waste removal ,

F df df2 Sig. 31/ 8.9 wamsnaeou
2931 4 2> 040 Equality of Error
Tests the null hypoth_esis t_hat the error variance Variances
of the dependent variable is equal across groups.
a. Design: Intercept+TRT
Tests of Between-Subjects Effects
Dependent Variable: Percent toxic waste removal
Type III Sum 4

Source of Squares df Mean Square F Sig. gﬂ‘ﬂ 8.10 AT
Corrected Model 1458.1332 4 364.533 47.797 .000
Intercept 72619.200 1| 72619.200 | 9521.748 ANOVA 93
TRT 1458.133 4 364.533 treatment
Error 190.667 25 7.627 @iNG]

74268.000

Corrected Total 1648.800 29

a. R Squared = .884 (Adjusted R Squared = .866)
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Percent toxic waste removal

Temperature (C)

N 1

Subset

II

I
v
111
Y
Sig.

38.6667

[e) I e) Wi o) BN e) o)}

1.000

46.0000

1.000

50.0000
51.3333

411

60.0000
1.000

~
517 8.11 wams

U

wseumey
D

CRIGGRIT I,

DMRT

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 7.627.

a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = .05.

fandesniasanae lae a1slugili s.10 Ao m1319 ANOVA Tagarnaziitliiauenas
a A VoA o a 4 <3 v 1 . % 1 Y] 1 A
W13 AD ANTZVIBUDUA IANAMIAATIZH 92muI1 A1 Sig. vesdlsszyngu (ludreda fe
a0 Y 1 = d‘ 1 9 ld' 1 7 9 U 1 d‘ U
TRT) 4A1i08n1 0.05 HaaINUANRALEI1IUDY 1 § NUANANNY HINABINITNIIINAURAR 1A

1 [ Y = 1 d’ v @ ] d' 1
ANNU Gl“ri‘ﬂmﬂ@HﬁNWaﬂﬁllﬁﬁmmﬂ‘ﬂﬂnﬂﬁﬂ ﬂ\‘l@l’l@ﬁl1\‘lﬁlu§ﬂﬂ 8.11

2. GLM a5u RCBD
A Y Ay ¥ A g £y
114mmmmzmaya‘n"lﬂmﬂmiwﬂam‘wumiammumﬁmamuuu RCBD 11U azao4

@ @ @ I @ : . . .
adreiuls 3 a1 Taeaaususmiiludanilssey treatment &9919i50n independent variable, fixed
. . d 1 % { % % { % {
factor, grouping variable n'la aaudaulsfiaes Ao dutlsszy block nazdulsiam Aedaulsn
X 1 . < o 1 { Y .
1INATOY F9919i50n71 dependent variable 114 Tuda9619 (317 8.12) a5 trt Ao independent

variable #2111/3 block @ block ttaz@utls seeds 1111 dependent variable

B RCBD.sav - SPSS Data Editor 006 S‘]J‘ﬁ 8.12
File Edit View Data Transform Analyze Graphs Utlites Window Help ¢
&8 8 v =0 i P B @
Name | Type | Width | Decimalsl Label | Values | Missir *

1|trt Numeric |8 2 None None

2|block Numeric 8 2 |:|None None

3|seeds Numeric 8 2 None None

4

5 v
<[]\ Data View ) Variable View / | « »

SPSS Processor is ready

o Ay & a A ad . ' a
Tusedreil Tiaas1d DMRT mswiuuuunsnsouiiouaunaensain Equal Variances Assumed uanaslsuuumsiSeniiioy

Aundsi Equal Variances Not Assumed unu 1ifosnnran1sinszr luasauesiii s.9 52311 Variance vosduliidoans

P
mﬂaaumuumaﬂuaawﬁaﬂ 19
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Y
HUVTIADIVDINIIINLUNUNITNAABULY RCBD annsamenldaail

Xij =u+7T + [.)).j + &jj

iio L fie Aunde lagsuvedn1snaasd T Av waan treatment 94 3 Ao wavin Block taz € Ao

random error

9
%

a 4 ] g
Tumsinszvidoya VTUADUAIL

£

1. 1aen Analyze, General Linear Model, Univariate... (gﬂ“ﬁ' 8.13)

2. 910 dialog box A431/9 8.14

@ { 1 o { ' 1
a. taendwilshszynguuazdaalsiiiu block lusesmudie na » voatoq

Fixed Factor(s):
b. @endulsiaznadevmluresdiugie na » vesres Dependent

variable(s):

2 i

FHdES B o

1t

trt

RCBD.sav - SPSS Data Editor
File Edit View Data Transform Graphs Utlites Window Help

Reports
Descriptive Statistics
1 Compare Means

Correlate

1.00

| =

L

+a

w

(=]

1.00
1.00
1.00
1.00
1.00

1.C Regression

2.0 Classify

3.0 DataReduction

4.0 Scale

5.0 MNonparametric Tests
6.C Multiple Response

»
»

vy v vwvwvwyew

kN 9@

»
General Linear Model »| _Univariate... [
block tmelet

Univariate

Dependent Variable:
L4 sceds |

Fixed Factor(s]:

Gotrt
> block

Random Factor(s]:

Covariate([s]):

o BB

E WLS Weight:

Paste Reset Cancel

Model...
Contrasts...
Plots...
Post Hoc...
Save...

Options...

Help
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c. natlu Model... sitefvuanuusiass 923 dialog box ezl 8.15
i. fivos Specify Model idon Custom

ii. fivee Factors & Covariates: Ifidenduisszynguluses
Ao uaanatly » veres Build Term(s):

iii. #ives Factors & Covariates: idendaudsiiiiu block lugos
audne udanatly » vexeq Build Term(s): dunainluges
Model: vidulsan ii. uaz iii. egussinaz 1 Al

iv. 1den Sum of Squares: iilu Type III uazidon Include

intercept in model
v. naiju Continue

Univariate: Model (2]
Specify Model
Full factorial + Custom Continue
Factors & Covariates: Model: Cancel

tri{F)
ook O -

Build Term(s]

[

Main effects -

Sum of squares:  Type lll b, v Include intercept in model

d. nalJu Post Hoc... ileriaunaena1eny a2l dialog box aagilil 8.16

i. @endwlsszynquluyes Factor(s): natlu » voswes Post

Hoc Test for:
.o A = J d’ 1 .
ii. @onuuumsnfTeueuaunasluyes Equal Variance

é a a’dy 1 1 [
Assumed o3 MINAMIAATIEHNANNLATUIIUTERIINgY
1] [ [ Y} <Y A = 1 ~ ]
fed1a iy ndevdsnuuumInSeuneuaunasluyeq Equal
Variance Not Assumed tnu

iii. na1jy Continue
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Univariate: Post Hoc Multiple Comparisons for Observed Means 6
Eactor(s]: Post Hoc Tests for:
nt ot |
block E Cancel
Help

Equal Yariances Assumed

LSD S-N-K Waller-Duncan
Bonferroni
Sidak Dunnett
Scheffe
B-E-GWF Hochberg's GT2
R-E-G-W Q Gabriel
Equal Yariances Not Assumed
Tamhane's T2 Dunnett's T3 Games-Howell Dunnett's C
A
31l 8.16

e. natju Options... Windeamswiamadanie q 9zl dialog box Azl 8.17
i. @onawlsszynquluyes Factor(s) and Factor
Interaction: naijy » VDIFDI Display Means for:
.. A 1 aa 9y ] .
ii. 1@enmadAfpIMIHIIuyes Display
iii. fmuam Significant Level: Ndoams
iv. na1ly Continue

U 4 o a 4
f. naily OK mieyhin15 3Nz

Univariate: Options 6
Estimated Marginal M
Eactor([s] and Factor Interactions: Display Means for:
(OVERALL) t _____________|

b [
block

Compare main effects

Homogeneity tests

Estimates of effect size Spread vs. level plot

Observed power Residual plot

Parameter estimates Lack of fit

Contrast coefficient matrix General estimable function
Significance level: .05 Confidence intervals are 95%

Cancel Help
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HamsdneH wiimanadiesuiingnunluiade GLM d1n5u CRD Tasasna
Descriptive Statistics 9511 @AIRUNAY AUTULLINATIIUVBARS treatment 11az block dIu
mMINNATeUAIRABIAAL treatment H30m319 ANOVA ueradsgii .18 Faussniafieziinaue
lum1513 ANOVA fie ussiiaiiszuneddr Tumsnageuauydgiiy szfinsand Sig. luussiia

Y 1 Y 1 dyd 2 A Y 1 1A A ] 9 A
ﬁummuﬂﬁzuﬂqu (°lumammﬂa TRT) ¥30A1H0YNI 0.05 LUAAINUAURNAYDYNUDY | 7] N

HANAIAY A15197 8.19 uaaInamsfFeuneuaunasa1895 DMRT

Tests of Between-Subjects Effects

Dependent Variable: SEEDS

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 25120.7002 12 2093.392 | 1137.827 .000
Intercept 120450.625 1 120450.625 | 65468.89 .000
TRT 24234.075 3 8078.025  4390.673
BLOCK 886.625 9 98.514 53.546
Error 49.675 7 1.840

145621.000

Corrected Total

25170.375 39
a. R Squared = .998 (Adjusted R Squared = .997)

31011 8.18 M319 ANOVA

SEEDS

Duncan®®
Subset

TRT N 1 2 3 4
3.00 10 19.9000
4.00 10 51.1000
2.00 10 59.5000
1.00 10 89.0000
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Error) = 1.840.

a. Uses Harmonic Mean Sample Size = 10.000.
b. Alpha = .05.

< a oA
gﬂﬂ 8.19 MyNHamsifseuneuaunae
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suuilprialfiamsn s GLM

E4
Tunaazde Tdiaalfiiaasil

) v l¥msnaaeunuyle sadiouauydgiu Hy uag Hy

1 aad o & 4 a o
¥) aemmanansuiudeslivenadeuauyagiu fruali o = 0.05 428 GLM

a) Wouns1e ANOVA nagmsulSeuiiouaunae (d15) wonazilnamsnagou

1. Tumsfinmunieglusssumanazliaueidss mnu

@

Y d‘ =) n‘ 9 = n‘ 1 [
AR ElL"lfﬂ’ﬂLZ‘TEl\iLWﬁ\‘i‘Vluﬂiﬂﬂﬂ%NEﬂLLUUWLLC“]ﬂG}NﬂH

= Y 9 A Ao
2. lumsanwianurutued lUsauny

| { 3 . . .
ponuvngTendlulsa cystic fibrosis

o = 3 o
Taelumsanudive Id l9anuenveanasiuniea (iu Hseldeenuuumsnaasauuy CRD uag

a a A Yo a 9 o Y
IUIN) o lgsuunviiavoaun Gluﬂﬁﬂﬂa@@ﬁ’ﬁ]ﬂvlﬂ

panuuumInaassuuy CRD Iﬂﬂﬂl‘fi}uﬂ 3 ¥a lﬂ%}’tN

) Yy A o Yy o A
L‘Wﬁ\‘lﬂ”lﬂﬂlﬁﬁﬂWWLl'JQ'ﬁﬂllLﬂﬂ'Jﬂu IlﬂWﬁ@Nu

U
3 9 '

nuveyannnguite Fevanquaiuliuim

U q

4
nsUFuluidon’ld 3 ngu ldnadsil

Common B Tusfuiduaanun
Towhee yellowthroat Brown thrasher (uL/(kg/hr))
1.11 217 0.42 <50 51-1000 >1000
1.23 1.85 0.93 1.7 1.4 2.9
0.91 1.99 0.77 2.0 2.4 3.8
0.95 1.74 0.37 2.0 2.4 4.4
0.99 1.54 0.50 2.2 3.3 4.7
1.08 1.86 0.48 4.0 4.4 5.0
1.18 1.87 0.68 4.0 4.7 5.6
1.29 2.04 0.62 5.0 6.7 7.4
1.12 1.69 0.39 6.7 7.6 9.4
0.88 0.67 7.8 9.5 10.3
1.34 1.03 11.7
0.79

= B o o A9 a
3. 1Uﬂ1§ﬁﬂB1LﬂEJ’Jﬂ1JWE1\1ﬂu"llﬂiﬂuﬂ@lﬁlﬂsl"]sfhluﬂ%ﬂﬁﬁﬂ

Yo Y = s a A
4./ EJ@]ENﬂﬁ‘V]ﬁ’UﬂQNﬁ"UENSE]ﬁINu 4 FUA N

3 0679 Aip 39 1A LAZBUINTE 1HBININEITINTITHA annsonszquliiaiiunmsesnaonuazng 39

voatSuanlaunaeinldaeszeznia 1 nlaweas luua

4
ACAUDIVITHUANANNIU “ﬁuﬂgﬁﬂ1W’iNﬂ1&lﬂJi‘J\1’t‘)1ﬁ1

o 9¥  gao 4
ains U gIvevseenuuumsnaasuy RCBD e

v A a o v Q
YIADNTNAAINA Iﬂﬂiﬁﬂ?ﬁTdNﬂiLﬂu block "lﬁ'wa

F
NAADY AU

ponuuUMINaasuy RCBD esviadnina

*U?Nﬂ’ﬂmmﬂﬁ'N‘ﬂ1Qﬁu§ﬂiinﬂlﬁﬂﬁ%ﬁ1ﬂﬁ}uﬁu Tag
1 v A A 1) o 1 a

Tunsazdu 11a9nna 4 na wazliaes luuaayiia

. v 1 4 E4
fu iledugaminanes ladanananinaiu dail

andasias Alaunaa3iilidludanssu il wandnanAviilagasuudiia

au 39 iy fudnsenu A B c D
1 1.4 1.1 0.7 1 100 59 20 51
2 1.5 1.2 0.8 2 87 56 15 47
3 1.8 1.3 0.7 3 84 52 14 45
4 1.7 1.3 0.8 4 92 67 26 56
5 1.6 0.7 0.1 5 105 50 20 60
6 1.5 1.2 0.7 6 90 62 22 53
7 1.7 1.1 0.4 7 89 60 19 51
8 2.0 1.3 0.6 8 88 56 17 50
9 82 50 14 45

10 94 63 24 53
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) v l¥msnaaeunuyle sadouauydgiu Hy uag Hy

1 aad o & 4 a o
¥) asmmanansuiudeslmvenadeuauyagiu fuuali o = 0.05 428 GLM

a) Wouns1e ANOVA nagmsulSeuiiouaunae (d15) wionazinamsnagou

@

1. gaseiinnaulunenuismahiiaveudodu

o o Y Ao a a A JAa J < J dy
panuuumInaasduuy CRD L!ﬁ$Wﬂﬁﬂﬂ%ﬂ?ﬂﬂuTﬂNﬂlﬁ]\ilﬁ'ﬂﬂuﬂiﬂﬂNﬂﬁﬂ@ulﬂuﬁ]ﬁﬂﬂigﬂ@‘ﬂ "l@’fwamu

A oA

J

~ I J v 3 Y am an =K Y
menimsvewiuesnlsznouluumani a2e35ms 3 15 %Qulﬂ

@

unammel)vesvoudedu

N J

~

nIgNAMSVaM

d

I I3 d‘ o w_ Y A
flueandsznaumeiinganieds

Air flotation Foam separation  Ferric-chloride coagulation
34.6 38.8 26.7
35.1 39.0 26.7
35.3 40.1 27.0
35.8 40.9 271
36.1 41.0 27.5
36.5 43.2 28.1
36.8 44.9 28.1
37.2 46.9 28.7
37.4 51.6 30.7
37.7 53.6 31.2
2. e ldhnmsAnytaravesnsanieaengdnssnvesninaluudazgg 39 1deenuuunsnaasailu RCBD Tag
TRidendumaiinnaldlunsdaes 4 1iduma sazsmualiiilu block §35u I8 usenhnmelussezma

' & ' ) v & o 9 A 0o 7 o o o = ' Y
mwuﬂmmamﬁumd Llaﬁﬁ“]J”Ll‘VIﬂ"lﬂ‘Ll’J‘Llii‘JEJL‘I/ﬂﬂ’JNmﬁEJG]’E)Z‘Tﬂﬂ1W Tﬂﬂ‘l/ﬂﬂTiu“]JLLﬁglluﬂﬂ 3 FINIAN llﬂWﬁ

Y
@

=
JU

FIusasviadasaddan

@unnevi : : : : T
naugaal 5¥IN0AAT ndogaan

1 62.5 57.0 49.0

2 46.5 53.3 50.0

3 45.0 59.3 37.0

4 24.0 35.7 50.0
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]
aadA o A

a ua { I ) [ a J a 1 .
Tuilgiiansn Wumsly GLM AMTUMIIATEHINadanNAls52Yyng W5e Fixed
@ ) [ a o =4 I 4 a J aaa @
factor 1ieq 1 aanls drwsuludfiansil sflums 1y GLM emsimaizinieananiiamls
531nau %30 Fixed factor 2 Au1ls w301ini5on11 Two-way ANOVA W30 Factorial analysis

Tagagintialyd GLM d1%5y Factorial analysis 1insnauuumsnaaedayy CRD iaz RCBD

1. GLM @51 Factorial Analysis in CRD
a ) Ay v A 2y Y o
Gluﬂ'lﬁglﬂﬁ']gﬂéuﬂylaﬂulﬂ%']ﬂﬂ'ﬁcﬂﬂaﬂ\ﬁqNﬂ1531\1llﬂﬂﬂ1ﬁﬂﬂa@\ulﬂﬂu %gﬁﬂ\‘]ﬁi']\jgnllﬂﬁ 3

2 Taosunlsit 1 fusnissey treatment dwsw fixed factor sautlsusn dausandsi 2 Huda
ul5321) treatment d 3w fixed factor fautlsii 2 daududsdi 3 fe daulsivznadeunse
dependent variable lu@n0819 (gﬂ‘ﬁ 9.1) dawals#i 1-3 @5 photoper 51 fixed factor A s
temp 114 fixed factor B Fanaaaadalsiiiiu independent variable wazdauily gsi 15y

dependent variable

two-way2.sav - SPSS Data Editor 0O e
File Edit View Data Transform Analyze Graphs Utiites Window Help
EHE ® v L b Bz B eh | (@
Name | Type | Width ] Decimalsl Label | Values | Missing

1|photoper |Numeric 8 2 photoperiod {1.00, 9 hrs.}.. None

2|temp Numeric 8 2 temperature {1.00, 27C}... Mone

3|gsi Numeric 8 2 [gonadosomatic index |None None

4

5

6

7 -
“(J>T\ Data View ) variable View / | « >

SPSS Processor is ready

Y
HUDIABIVBINTINUHUMINAADILUY Factorial analysis in CRD anunsaou lanil

Xij =W+ o + B + afi + €
A A oA A o w A
e L A Aumas Tagsawuesnsnaass o uaz B Av wavn factor A az B awday o fie

g A

interaction 5¥%714 factor N9a@e4 uag € Ao random error
a <Y = 3}./ [ dy
1umsamswwmam HUYUADUAIU

RU

1. 1@en Analyze, General Linear Model, Univariate... (gﬂﬁ 9.2)

2. 910 dialog box 311 9.3
% {3 . 1 1 ' .
a. taondalsiiilu fixed factor MInFoIR UGS HAINALY > voeres Fixed

Factor(s):
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b. @endlsiaznageumainyesdiugie na » vesres Dependent

variable(s):

c. naily Model... ivorviuauunsians vz dialog box Asgii 9.4

i. fivos Specify Model idon Full factorial

ii. 1don Sum of Squares: iilu Type III uazidon Include

intercept in model
iii. neatjy Continue

two-way2.sav - SPSS Data Editor 006
File Edit View Data Transform Graphs Utiites Window Help
~u Reports L]
L5 e £
= n é ' Descriptive Statistics » [ I I_‘ % @
1:gsi 0  Compare Means 4
General Linear Model » T
photoper | temp Correlate » ,_r_,_,,_r_l var | var var
1 1.00 1. Regression 3
2 1.00 1.0 Classify ¥
3 1.00 1.0  DataReduction 4
4 1.00 1.0 Scale 3
5 1.00 1.0 Monparametric Tests »
6 2.00 1.0 Multiple Response 3
7 2.00 1.00 .67
a 7 00 100 57 =
4 [*]\Data View £ Variable View 4 »
General Factorial SPSS Processor is ready
A
31N 9.2
|:| Univariate e |
Dependent Variable: Model...
L Y gonadosomatic index |
Contrasts...
Fixed Factor(s]:
> temperature [temp] Plots...
< photoperiod [photoper]
Post Hoc...
Random Factor(s]:
Save...
Options...

Covariate([s]):

WLS Weight:

Kl
L]
D]
L]
D]

Paste Reset Cancel Help

&an
=
=D.
Ne)
w

U 4 ' { o [T @ { g .
d. natlu Plots... ieasunsaunasdmsuinsamavesdlsiii fixed

9 F4 [
factor N3aes (luded13ll Ao photoper 1oz temp) 923 dialog box fagia

9.5
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. ° A = Y U 1
i. Myruansusn @eon temp Nyee Factors: uanatju » veareq
9
Horizontal axis: 91n1iuden photoper anaify » ¥o4¥04
Separate lines: ud1ienatju Add dunadniizes Plot: i
a J * ds!
W39 03 temp*photoper 1/31ngU1
. o P~ A A Y U
ii. MvuansMNded wen photoper N¥o3 Factors: udinaijy
Y
» ¥99%09 Horizontal axis: 1iniuden temp udanatly » I
oglusos Separate lines: udrvanaily Add Funaniiyes
' Y
Plot: § Wis1iiime$ photoper*temp 1Ay
as

A o J dy Yo A a ~ 1 9 Y
iii. windawdsuinani WmvuanshinuauauIsinanuvieau

iv. na1ly Continue

Univariate: Model (3]
Specify Model
Custom
Cancel
Help
Sum of squares:  Type Il i v Include intercept in model
~
31 9.4
Univariate: Profile Plots e |
Eactors: Horizontal Axis:
temp E photoper
photoper Cancel
Separate Lines:
(] com— e
E Separate Plots:
Plots: Bemove

temp*photoper

&an
=
=).
=)
(93]
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e. nalu Post Hoc... ivenf5euiiisunundae 9zl dialog box aagili 9.6
i. @onals fixed factor luges Factor(s): natly » voe¥oq
4
Post Hoc Test for: luaiee1sll An temp uae photoper
ii. @enuuumanfseuiisuanadsluses Equal Variance
& a a’dy ' 1 1
Assumed 213 MINNMIAATIERINANNMITUTIUT TR
o [l T v S 9 A = 1 = [
Ao iy ddevdenuuumsnFeuisuaunasluses Equal
Variance Not Assumed unu
iii. udnau Continue
Univariate: Post Hoc Multiple Comparisons for Observed Means 6
Eactor(s]: Post Hoc Tests for: -
photoper E photoper Cancel
Help

Equal Yariances Assumed

: S-N-K Waller-Duncan
Bonferroni Tukey
Sidak Tukey's-b Dunnett
Scheffe Duncan i
B-E-GWF Hochberg's GT2
R-E-G-W Q Gabriel

Equal Yariances Not Assumed

Tamhane's T2 Dunnett's T3 Games-Howell Dunnett's C

31 9.6

f. naily Options... ioAddaowY 921 dialog box fagii 9.7
i. Mves Estimated Marginal Means r@onsauils fixed factor 1w

¥94 Factor(s) and Factor Interaction: nailu » ¥93%09
Display Means for:
ii. 1@en Compare main effects

N 19 Y 1 aa v A [ .

iii. @enNAvIMIIHHaAImanalannduaenlures Display
iv. mvuam Significant Level: fidoenis

v. natjy Continue

U 4 o a 4
g. naily OK omsdnsig
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Univariate: Options 6
Estimated Marginal Means
Eactor(s] and Factor Interactions: Display Means for:
[OVERALL) temp
temp E photoper
photoper
temp*photoper
v Compare main effects
Confidence interval adjustment:
LSD [none] ¥
Display
v Descriptive statistics
Estimates of effect size Spread vs. level plot
Observed power Residual plot
Parameter estimates Lack of fit
Contrast coefficient matrix General estimable function
Significance level: .05 Confidence intervals are 95%

Cancel Help

=).

31

9.7

[T

a P 9 1 dsl "o o A 1 Y] 1 dy A o W
HamsanTIzHN Idvzuana1s luegnuaaidonais q Tudedell azudasnaidinys
manazns i luglin 9.8-0.11
A Ay a A A .
fanapaiasanaInasanazni 1 lugln 9.8-0.11 Aie wansnadeo Error variance (V04
. 1 J [ Y 1 { < T .
dependent variable) lutg@az treatment 1M 1nuH50 1 11nM1519lugld 9.9 azifiunm Sig. >
v
0.05 &9 Error variance 49490 treatment 494 fixed factor NIa@aUAMMNY Haagain
. dy I ] dyl Yy ~ ' '
homogeneity test 1 3211 UA1U9311A2592 1935M 5 TalumslSeuneuanuana19s 119
Y
treatment 14 fixed factor N3er04
A a ey Ya . A
MINNUAAIHANMITAATIZHNADI IFHIITU MY fixed factor A @1313 Tests of
Between-Subjects Effects (317 9.10) Tnsmfidoainausluaisis ANOVA Ao ussiianszuie
o @ I . [ @
aeda Tasusssia TEMP uaz PHOTOPER 1ilunisnaeeu main effect aauuss1ia

TEMP*PHOTOPER iflunsnaae interaction effect
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Descriptive Statistics

Dependent Variable: gonadosomatic index

temperature  photoperiod Mean Std. Deviation N
27C 9 hrs. 1.0700 114832 5 ,
14 hrs, 6400 13342 5 717 9.8 Aradaued I
Total 8550 26277 10 C
16C 9 hrs, 2.4400 166933 5 VouuAazngy
14 hrs. 1.3000 28293 5 (treatment)
Total 1.8700 77181 10
Total 9 hrs. 1.7550 85455 10
14 hrs. .9700 40557 10
Total 1.3625 76550 20

Levene's Test of Equality of Error Variance$

Dependent Variable: gonadosomatic index

F

dfl

df2

Sig.

2.808 3

16

.073

Tests the null hypothesis that the error variance of
the dependent variable is equal across groups.

a. Design: Intercept+TEMP+PHOTOPER+TEMP
* PHOTOPER

Tests of Between-Subjects Effects

Dependent Variable: gonadosomatic index

A
31 9.9 wamsnameu

Equality of Error
Variances

Type III Sum

A
311 9.10 319

Source of Squares Mean Square ANOVA
Corrected Model 8.8624 3 2.954 20.809 v &
37.128 37.128 | 261.535 -m [0 hiiguily

TEMP 5.151 1 5.151 36.285 ¥
PHOTOPER 1 21.704 .000 AN
* %

TEMP * PHOTOPER 1 .051 U5
Error 16

Corrected
Corrected Total Model]

a. R Squared = .796 (Adjusted R Squared = .758)

) [ A A kS v Y 3 . . ' . Y v
dmFunsmlvaaslugalii o.11 170 agg01iiu interaction 5214 fixed factor TaFanu

dg! Y 1 =, . 9 1 d' 1 . d' o 1 d'
UU mmﬂ’nllmJ interaction 1182 NSINUDIAUNAYIINLADY treatment clu fixed factor nUIARAY

. @ . ) I~ 1% @
madansmluu fixed factor dndrvilantuunuuey axdludurrnuny luneasadudy a1

. . Y [ 1% =l v o @ 1 ~ ~ dy < 1
1nteraction t47 ﬂiwmz"lmuwuﬂumamﬂu 1”@]3@81\1ﬂ517\hﬂuﬁﬂxﬂugﬂﬂ 9.11 Y IZUUN

Y 3’1 1 o A, 3’1 = . o o ~
Lﬁuﬂﬁwcluﬂﬂvhfmﬁmllmmmﬂu uaa9210 fixed factor N9@OY interaction NU WINFUNAN

133% TEMP*PHOTOPER 1nm11alugil 0.10 aznum Sig. fia1 0.051 FaTaeialiluga ozl

a 1 . . . 1 o { ] ] 4 ! .
s Ho: 1l interaction ¥4 liaeandesnunslugii o.11 od1a'lsia iieeninar Sig. Bl

S 1
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% v A ) [ @ { 1 <3
IndiResnuanaa 13dwsu Type I error (A9 0.05) Usznoununsmiuaaslugld o.11 dawnso
a =, . [ =, . 4 dy tiyo/ =<
Ufjiers Ho: 1idl interaction tazeon5y Hi: i interaction unu'ld wonnnil nsmliidauaasdams

v
=

1 I v 1 @ ]
AOUAUDINIAD treatment LIAAY treatment Lﬂu@ﬁlNhlﬁ Llﬁglmﬂ@n\‘]ﬂu@ﬂN"li

Estimated Marginal Means of gonadosormatic index g‘lﬁl 9.11

3.0

Estimated Marginal Means

Estimated Marginal Means of gornadosomatic index

3.0
2.53
(1))
C
g 2.0+
D 15l
% Ftenperature
. smms
1.04 "an,,
‘E ..Il.'l...... . A 27C
£ [ ."..... —
E ll...“ *
.5 16C
9 hrs. 14 hrs.

photoperiod

v 9
A1 UMINATDUINYINY main effect 11ag interaction effect W1 WIITVINNATI U
! EY v
N9.10 (ﬁamsn ANOVA 1ue9) Tagfiarsana Sig. Y94 main effect 1182 interaction effect ¥q

1 = a v d"
uaay effect UauyYAFIUAIY
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Main effect: factor A (8 i 5£01)
Ho: [, = I ; Wiinnuuanaaiieaain factor A
HI: Taundeves factor A egharfes 1 4 Auanaaiy
Main effect: factor B (1 j 52@1)
Ho: I, =M,; ; liifianuuanaiaiiosin factor B

HI: TAundeves factor B ag1eiles 1 ¢ fuanaiaiy
Interaction effect
HO:ﬂ[j - K. :/’_l-j +. =0
3% interaction 5¥%1914 factor A tag factor B

H]I: % interaction 52214 factor A uag factor B

=\ a I g’/ o [ dy
Tagiuamalumsnaaeuauydg i uvuaeu lasduv sl
1. W9132191 A1 Sig. Y89 main effect 1o interaction effect IWMAUHI 01 0ENI
A 1
0.05 ¥i30 i

2. $ifie Sig. 11NN 0.05 lidessiimanasanae djUnaunaeluuanaienu

3. &1 main effect @ ladanile Tis1 Sig. MAUMIopENI1 0.05 1A interaction effect
s 1 . 1 1 U d' . 1 % =
UM Sig. ¥INNI 0.05 LFAINAURAYVDI main effect LANH uuaz Tid
interaction effect 1¥W915911 Post Hoc test ¥84 main effect NHiied G
U5 Ho) rommaunaslatheiuanaieny

4. t interaction effect A1 Sig. AUWITBENI 0.05 LiAITHITAINANINATDY
AuyATIUYDL main effect 1A 1%9NA1519 Test of Equality of Error Variance (1)
19.9)

a. omnagl1d variance himnu l¥mageunaves main effect Ao One-
way ANOVA %04 fixed factor aanie luuaa treatment (1onHU) V03
fixed factor DRAINIY
Y Y . ' o Y . Y as |,

b. mmﬂﬂ;ﬂ"lmw variance M1nU iAo main effect A9 simple
main effect test 119199 NATOUNAVDY interaction effect laaroMIn

9y = Y Y
f199N15 [ANHIANUAIUBN]

@ [} dy S, . 1 % . 3}./ = .
Tuaae819tl 3 interaction 5211190115 fixed factor ¥3@09 JWeNNTNATOL main effect
AL gno v ' 3 '
Tagluni HIYADINITNITIVIINAVDY treatment MNTDI (9 ¥U. 1oz 14 ¥1.) U3 photoper HANA
(% ] a 4 a L&
Aunse i lumsnagou 1wdeslnsIzrinag One-way ANOVA Tagusninsizviny Ao One-way

ANOVA tife temp 11/u 16 . uaztiio temp 111 27 o5. (Iudoenadl fiiied 2 treatment 14 temp)
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A 1 Y o a J v =K 9 A 9 = v a 4
HBIINTT AZADININITUATISUUINNU WADIADND URWIZVDYAUWIIUWAIUNUATIEH

= o Y ad A ad Y o ¥ Ay o " Y oa ')
GINﬁuﬂiﬂ“lfnulﬂ 2795 A9 IDLUIN Glﬁﬂﬂﬁ@ﬂ‘llﬂy'ﬁﬂ@lﬂ\‘]ﬂﬁMWVl’ﬂuﬁﬂllﬂiﬁlﬁﬂ 1AM A8 One-

a R

way ANOVA @dn35nile azldfdalumyuos SPSS fio Data, Select Cases... (3¢ dialog

an

box #3317 9.12) ud252Y M3 lumsidendeyalures Select Tag

E]

All cases ondoyanna
If condition is satisfied @endoyanasenulenlunfiviua
Random sample of cases @endoya lag3smsguiden (fvuads 1d)
Based on time or case range  idendoyalasimuariearviedoya
Use filter variable @entoya laeldaunlsAndon
- Select Cases (5

b otoperiod lphoopor IS

> temperature [temp] + All cases

@ gonadosomatic index [y If condition is satisfied

Random sample of cases
Based on time or case range

Use filter variable:

]

Unselected Cases Are

Current Status: Do not filter cases

Paste Reset Cancel Help

F4 v v
Tugediatl azin 143530 2 (Aenatlu O voa If condition is satisfied Tug 9.12)
o A Y A 9 ~ =] Y A !91’1 @ dy
nazmmuaion layldiaenmwizdeyai temp HAWMAD 1 (A0 27 .) MUTUADUAI]
1. natly If... 921 dialog box @331 9.13
a. taendwlsnnsesmudie (e temp) natly » azdidauls temp Usinglu
' Y 9
BOIAUH Y
A . o A P ' ) oA
b. na@dN mathematic operator INAIADNATUAN ludednne “=” uag
a 4 A A 9 A
WuW 1 eenmmizdeyai temp = 1
c. uanaiu Continue

2. lu¥eq Unselected Cases Are l#iaen Filtered
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U @ J . { { ] 4
3. naily OK Tidunanlu Data View (319 9.14) Toyah temp Hauilu 2 azingoq

v
IS Y=

~ ' A o A o A . 2 1w g A A
"Uﬂmmazumuﬂitwum 1 @ljllﬂﬁ o f11ter_$ SHIATAUNANNAT 1 ﬂzlﬂuﬂWﬂQﬂlaﬂﬂ

Y o [ a d 1 [ A I A [ a 4
VhﬁTﬁi‘Uﬂﬁ’JLﬂiW‘H AIUATAUNANUAT 0 i]$!,1]uﬂW]Qﬂﬂﬂ@@ﬂﬂﬂiﬂﬂﬂﬁ’llﬂﬂ%ﬁ

Select Cases: If (5
< photoperiod [photoper] temp = 1| 4
“#temperature [temp] »
# gonad tic index [y
v
+ Bl B 7 8 9 | Eunctions: E
A
- &= > 4 5 6 |ABS(humexpr] s gﬂcﬂ 9.13
7 == [ mEE ANY[test,value,value,...] -
ARSIN[numexpr]
! 2 | 0 . | ARTAN[numexpr]
CDFNORM[zvalue]
= ra —
()| Delete || cpr BERNOULLIfg.p) Y
Continue Cancel Help
' two-way2.sav - SPSS Data Editor 006
File Edit View Data Transform Analyze Graphs Utllities Window Help
EHE = =k A EEE 9
14
photoper | temp | gsi | filter_% | var | var | i
1 1.00 1.00 .90 1
2 1.00 1.00 1.06 1
3 1.00 1.00 .98 1
4 1.00 1.00 1.29 1
5 1.00 1.00 1.12 1
6 2.00 1.00 .83 1
7 2.00 1.00 .67 1
8 2.00 1.00 .57 1 2
9 2.00 1.00 47 1 gﬂﬂ 9.14
10 2.00 1.00 .66 1
i;l 1.00 2.00 1.30 0
i;g 1.00 2.00 2.88 0
i{? 1.00 2.00 2.42 0
7 I4 1.00 2.00 2.66 0
i;i 1.00 2.00 2.94 0
i;ﬁ 2.00 2.00 1.01 0
i;? 2.00 2.00 1.52 0
i;s 2.00 2.00 1.02 0
i;g 2.00 2.00 1.32 0
igﬂ 2.00 2.00 1.63 0
F -
4 [* ]\ Data View { Variable View K »

SPSS Processor is ready

Tumsins1zs 9219 One-way ANOVA Tagszydanls photoper A¥es Factor: uaz gsi

v
=S 1

. a Ia o {
w9 Dependent list: Tagwansdmsizinziinauonensin ANOVA (317 9.15) taznin

Y A a <Y ~ A g A Yo 1 A v oA 1 ¥ A
@I’ﬂ\‘]ﬂ']iﬂglﬂaﬂuulﬂjlﬂi'lzﬁﬂlauaﬂ temp Nﬂ'llfl]u 2 (A9 16 .) Glﬁﬂu“b’ulﬂﬂﬂﬂ’ﬂﬂﬂa'nu'lﬁluﬂﬂﬁu']ﬂ

U

Y a J

1 ' a P o
189 Lﬁmumzualﬁ temp = 2 1A AATIZHA One-way ANOVA FINANMITAATILH N UTUD AD
{ ?,‘, < T . '
M3 1N ANOVA (gﬂ‘ﬁ 9.16) 91NM1519 One-way ANOVA 1393 win'lanen Sig. < 0.05 LAAIN

g 1 { .o o &4 I
treatment NIEDIUDY photroper UANUNAY gsi ANAUNIN temp 11 16 %. 1Az 27 @.
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ANOVA
gonadosomatic index
Sum of '
Squares df Mean Square F Sig. gﬂﬁ 9.15
Between Groups 462 1 .462 23.229 .001
Within Groups .159 8 .020
Total .621 9
ANOVA
gonadosomatic index
Sum of .
Squares df Mean Square F Sig. gﬂﬁ 9.16
Between Groups 3.249 1 3.249 12.306 .008
Within Groups 2.112 8 .264
Total 5.361 9

2. GLM ¢ %3 Factorial in RCBD
a Y Ay 9 S g Y
Tumsnszideyan laninmsnaassnlimsnauuumsnaaeauy RCBD 1 9zdes

@ @ @ { I @ o Y . @ J o
ad1eiuls 4 @2 Ao aanalsh 1 idudauilssey treatment sy fixed factor Autlsusn daudn

{ I @ o Y . @ { @ { @
u1lsh 2 dludlssezy treatment d1%50 fixed factor aaudlsi 2 aawdlsh 3 Ao Aanalsszy block
uazalsh 4 Ao Ailsnaznadounse dependent variable Tudree1a (319 9.17) @aals temp

uag pressure A9 fixed factor #au1ls day fe block uazaaus yd i dependent variable

Untitled - SPSS Data Editor 008 ﬂ A
File Edit View Data Transform Analyze Graphs Utllities Window Help qj; 7 9 1 7
FEHE B Lk =Ll @
Name | Type | Width | Decimals | Label | Values | Missing | Columns =
1{temp Numeric a 2 Temperature {1.00, high}... Mone a
2|pressure Mumeric 8 2 Pressure {1.00, 250}... MNone 8
3| day Numeric 8 2 Day (as block) {1.00, Day 1}.. None 8
4|yd Mumeric 8 2 Soybean yield (kg/rai) MNone 8
4 : i Data View /\Variable View/ 4 »
SPSS Processor is ready

[

Y
LL‘]J‘]Jﬁﬁ]i’NﬂJ’ENﬂ”li’JNLLWHﬂﬁ‘VIﬂﬂ@QLL‘]J‘]J CRD ﬁﬁﬂiﬂﬁlﬂu]l?’]} \iﬁ
Xij =W+ 0 + B-j + O(,Bij + By + €ijk
A A ' A A . ' A
e W A ANRAYIAgIINYDINITNAGDL o 1az B Av WA fixed factor A ag B aiu off Aewa
910 interaction @21 B Ao Waa1n Block tiay € Ao random error
a <Y =1 ?x‘a [ dy
°lummmswwmmga SHUUADUANIU

1. 1@en Analyze, General Linear Model, Univariate...
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2. 910 dialog box Tugiii 9.18
a. 1denduls fixed factor nasdaulsidu block Tugesdnde ugana »
1949504 Fixed Factor(s):
b. dendauilsiivznaden uding » veFed Dependent variable(s):
c. natlu Model... sitedmuauunsiass 98l dialog box lugildi 9.19
i. fivos Specify Model idan Custom
ii. fives Factors & Covariates:
1. idendauls fixed factor (Tasideniiaz 1 #autls) udanatly »
1949504 Build Terms(s)
2. rdensunls fixed factor wades idaiuafives Build
Term(s) fu Interaction udnatly » Faunadiiizos
Model: ﬂzﬁﬂiiﬁﬂﬁizu interaction v@1 fixed factor Iag
§* szuedudsiades
3. dendulsiiilu block u§anatly » vesves Build
Terms(s)
iii. fvua Sum of Squares: 1ilu Type III uagidon Include
intercept in model
iv. na1ly Continue

. ] Univariate 6

Dependent Variable:
E # Soybean yield [kgfrai] [

Fixed Factor(s]:

Contrasts...

< Temperature [temp] & Plots...
E > Pressure [pressure] m
< Day [as block] [day] |¥ Post Hoc...
Random Factor(s]:
Save...
A
] Options... g o.1s

Covariate(s]:

E WLS Weight:

0K Paste Reset Cancel Help
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Univariate: Model (2]
Specify Model
Full factorial + Custom
Factors & Covariates: Model: Cancel
temp(F) temp
pressure(F) pressure Help

day(F] Build Term(s] Eressure*temi
[«] g 9.19

Interaction 57

Sum of squares:  Type lll T v Include intercept in model

9 [ a .

d. nailuPlots... ieadensvlaundedmiunesan interaction voeA11l5h
| . g @ v A A = J ]
11lu fixed factor Nered Tuade19ll Ao temp Qe pressure 9 1uA061992
@519 2 n37 910 dialog box luzid 9.20

. 9 A A Y ]
i. a3anausn Tagiden temp N¥03 Factors: uaina » ¥e1r04
9
Horizontal axis: 11niwaen pressure 13N » V03%504
Separate lines: ud1ienatlu Add dunadniizes Plot: I
a J * dsl
W1311M 035 temp*pressure 1310V
.o 9 A A A 9 1
ii. @319n51MNaed1@en pressure N¥09 Factors: uaina » vodwoq
. . ¥ A ¥ '
Horizontal axis: a1nuu@en temp 11aIna » ¥99%03 Separate
. U (% oA a 14
lines: udvenatlu Add dunaniges Plot: § wisiiimes
v Y
pressure*temp AU

iii. nea1jy Continue

Univariate: Profile Plots (2]
Factors: Horizontal Axis:
temp E pressure
pressure Cancel
day Separate Lines:
[ cor— e
Separate Plots: '
=
] 71 9.20
Plots: Bemove

temp*pressure
pressure*temp

e. nalu Post Hoc... ilemvuamsnfseuiisununaeues fixed factor 2zl

dialog box g/ 9.21
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il.

iii.
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aonaauls fixed factor Tuzes Factor(s): natly » voevoq
Post Hoc Test for:

=) = 1 A ] .
menuuumanfseumsuaunasluyes Equal Variance

é a ddyl 1 [
Assumed 9il4 ¥1INMIUATIEHINANUATYTIUTENINNGU
o [ [ ) <Y A = 1 ~ ]
#0619 luminu ddevdenuuumsnfSesumesuaunasluses Equal
Variance Not Assumed tnu

na1ju Continue

Univariate: Post Hoc Multiple Comparisons for Observed Means 6

Eactor(s]:

temp
pressure
day

Equal Yariances Assumed

Bonferroni
Sidak
Scheffe
RE-GWF
R-E-G-W Q

Post Hoc Tests for:

Continue
temp
pressure

E Cancel

Help

5-N-K Waller-Duncan 1J {
Tukey 3
Tukey's-b
Duncan
Hochberg's GT2
Gabriel

Dunnett

Equal Yariances Not Assumed

Tamhane's T2

Dunnett's T3 Games-Howell Dunnett's C

an

f. naily Options... ioonudasmianaoy 9 910 dialog box lugil 9.22

i.

ii.
iii.

1v.

#1509 Estimated Marginal Means rdensauls fixed factor 1u

%94 Factor(s) and Factor Interaction: naljy » v03%04
Display Means for:

A 1 aaa Y v A ' .
enmanandeINsnInduaonluyes Display

muuan Significant Level:

na1ju Continue

g. iemmuama q Feuiesuds natju OK
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Univariate: Options 6
Estimated Marginal Means
Eactor([s] and Factor Interactions: Display Means for:
[OVERALL] temp
temp E pressure
pressure
pressure*temp
day
v Compare main effects
Confidence interval adjustment:
LSD [none] T '
=
519 9.22
. U
Display
v I Homogeneity tests
Estimates of effect size Spread vs. level plot
Observed power Residual plot
Parameter estimates Lack of fit
Contrast coefficient matrix General estimable function
Significance level: .05 Confidence intervals are 95%

Cancel Help

Hams 1z sziimsnndienuiind1nlude 1. Taeas1e Descriptive Statistics 92
weraamnge Audeuuumasgiuveusas fixed factor uas block dIuMINNATOUNAVOULIARS
fixed factor uanefagiii 9.23 Tasussiiaiiszuredsnindedauiiozinlliaueluasn ANOVA
d’mmimﬁauawagmﬁu winsansuAetuindnlude 1. etls lumsesnuuumsnaaes

9
11U factorial analysis in RCBD uu 13in23% interaction 5211319 block nu fixed factor

Tests of Between-Subjects Effects

Dependent Variable: Soybean yield (kg/rai)

Type III Sum
of Squares df Mean Square F Sig.

Source 317 9.2301519

Corrected Model 1377.6172 9 153.069 15.247 ANOVA
m fo19 gl

TEMP 1220.154 2 610.077 60.769 .000

PRESSURE 96.981 2 4.830 042 #949318911

TEMP * PRESSURE 11.146 4 .278 884 .

DAY 49.336 1 4.914 .057 u3nNa

Error 80.314 § Corrected
Model]

Corrected Total 1457 931
a. R Squared = .945 (Adjusted R Squared = .883)

I\.

o @ a o’d’ [] a . 3’./
FIMTUNANITUATIEHOUS) (1T ns M MafSeufeunaves main effect 4a1) Hu wuta

Y o oA 9
ﬂ’NiJﬂﬁWElﬂ‘U‘ﬂﬂﬁTJllﬂuéUﬂ 1.
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~ 4

suvinalHiiamsn 9

Ay A a v 3 A A a o Y U gnw Y Y v 3 v w9

1. Glufﬂi'Jfl]ﬂLWﬂW"lnim"lWﬁ“ll'E‘Nﬂ?iiﬁu“lagﬁ"]ﬂ!ﬂ“uﬂﬂW‘BﬁﬂﬂWiLﬂim:Uﬂﬂa"lﬁuﬂ? ﬂ?ﬂﬂllﬂﬂﬂﬁﬂﬂﬂlﬁu"l 332AU NUAU
=) 9y Yoo R Y A

s 18 AU {19699 IagudonTag

"o ' A S A N B 1 o o yno &

INGITE! nay 5]1ﬂu1«!ﬂqu'ﬂ§°'luﬂﬁlmﬁ$@]u%%ulﬂiﬂu'lﬁ$ﬂﬂélﬂ%']ﬂ 3321 LagpIen

Yy 3 A

< A ¥y & oAy 1 v 9 O a ' ~ ~ =
81 2 uu Ae duodn luilutududilnd Tusrenaninaassiduddn lunlu
Mu@enuruduallng

A o A v A 1Y Y o o X
Lllﬂmmumﬂlﬂam"lﬂ"lﬂ 31ABU IANNNFIVDIAUDY (s63.) A9U

Factor B Factor A (water level) n. szmauyigiulumaaeudiedils
(Plant type) low medium high . - vy v .
leafless 69.0 96.1 121.0 ¥, Himsaaszideya nieminauea1sg
71.3 102.3 122.9 ANOVA uazasmlnsuiludemsuilana
73.2 107.5 123.1 R
25 1 103.6 1957 a. wamsnadeudmnsnaglidnedisls
74.0 100.7 125.2 . S nlaNuuAnA1NTEnINa treatment u
74.4 101.8 120.1 usiag factor 1WFeuifousinaodois
conventional 711 81.0 101.1
69.2 85.8 103.2 LSD
70.4 86.0 106.1
73.2 87.5 109.7
71.2 88.1 109.0
70.9 87.6 106.9

@

. I { 3 v P4 U
2. lumsAnywaves photoperiod uazd TuInilaeszeznafzuaasoimsveslsasnihdeaeniug AB3 §ide
9 ' P ) P ' = \
lagudenluiau so lu vinuaazd Tu'lndl (4 nuw) vagluuaagd Tu Inilldguuisesnily s nqu q ag 10 lu
' ' E Y K 1 I Yo I I 1 @ = ' Y = o o =
uaaznquazgnilgnie udrvgulilasunaailunaniuszeznaameiu @ s $29) miudaiusuiusuh

9 9
lusaululundaznquuaasermsveslsneenu Tanadail
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1. 1aen Graphs, Legacy Dialogs, Scatter/Dot (31 10.1)

2. 91 dialog box lugilfi 10.2 1Fen Simple

=

3. 910 dialog box A331)% 10.3

A @ a9 Y < 1 Y 9 U 1
a. Laﬂﬂmuﬂs1/1@1'eJqms“lmﬂuuﬂuuaumﬂ%mmuma ﬂﬂﬂ}l P UDIWON
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A o Ay v g vy g ' '
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Y Axis:

c. naOK

i manit_data.sav [DataSet1] - SPSS Statistics Data Editor -0 1]
Fle Edit View Data Transform Analyze |Graphs Utliies Add-ons Window Help
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| IDEar... e
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14 0333 0.680 0.367 24 364 0908 1.818 1,636
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16 0423 3.060 0490 18 gogm 1.455 1.273
| = e A B———r— pyrvy e ALl_I
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Simple Scatterplot
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X Axis:
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Set Markers by:
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Use chart specifications from:

Titles... Options...
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Reset
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a d a . . .
2. MIINFLHOADDTATUAT (Linear regression analysis)
a 4 ~ 1 = Aa oA dy I = a 4 a 9 A o
mMiansiznaanesinannsluluanmsi dhuiissimsinnzioanosruduasaniials
dasiiies 1 s (A independent variable, X) tazausau (A dependent variable, Y)

o I 4 T, o a £ o
iiee 1 aauls Taell model 11w Y = a + bX 1iio a fle A1 intercept taz b Av Fulszansvesdauls
a [ 3’; =2 9 @ Y a 4 a 9 d" = [ ?x’a
D5 AaUU 39dpIMIaus 2 autls lumsinszvioanearaduasail Mnlnsaauauilsng

Y Y o a o v A Y ¥ ° ~ 9
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1. 1@en Analyze, Regression, Linear... (31l 10.6)

L

File Edit View Data Transform Graphs Utilites  Window Help

~ Reports L]
- n é £ Descriptive Statistics  » 2 'I' I_. % @
1: heigth 0  Compare Means 4
= General Linear Model »
heigth length ZwoRED : J var var
Y T R )
2 1.50 3.6 Classify ¥ Curve Estimation... A
3 1.60 4.3 Data Reduction v gﬂ‘ﬂ 10.6
4 1.70 4.7 Scale 4
5 1.70 5.5 Monparametric Tests »
65 1.80 5.7 Multiple Response 4
7 1.80 5.20| )
8 1.90 5.00
9 1.90 5.30
10 1.90 5.70
11 2.00 4.40

2. 910 dialog box Tugiii 10.7
a. taendwlsoaszanrosdiudio natjy » vetos Independent(s):
b. 1@endlsauansesdiudie nally » vesres Dependent(s):
c. natly Statistics... ieidenmadanidosns 1=d dialog box Tugilii 10.8

i. luwes Regression Coefficients iaon Estimates naz
Confident Intervals
ii. 19en Model Fit

iii. neatjy Continue
d. natlu Plots... ieadransl Taoluitil ez ldnswliitensaeaouiderya
iWhulan assumption veamsadwaumsnaoeuFudunie’ly 0 dialog
box luz1fi 10.9
i. 1@on *ZPRED (=standardized predicted values, ¥) nailu »
YDIFDI X:
ii. 19on *ZRESID (=standardized residuals, Y-Y) nailu » o9

¥0q Y:
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iii. na1ju Continue

- Linear Regression 8
4 shell heigth [mm) [heig! Dependent:
\:\ < shell width [mm)] [lengtt
Paste
Block 1 of 1 Next Reset
Independent(s): Cancel
E > shell heigth [mm)] [heig! Help
A
31 10.7
Method: [3)i{¢ 57
Selection Variable:
Case Labels:
WLS >> Statistics... Plots... Save... Options...
Linear Regression: Statistics 6
Regression Coefficients v Model fit
R squared change
i Cancel
v Confidence intervals Descriptives
Covariance matrix Part and partial correlations Help
Collinearity diagnostics '
108
Residuals 3
Durbin‘Watson
Casewise diagnostics
Linear Regression: Plots ()
DEPENDNT Continue
*ZPRED Scatter 1 of 1 Next
*ZRESID Cancel
*DRESID o
*ADJPRED ¥Y: *ZRESID elp
*SRESID \:I ﬂ ~
*: .
SDRESID E Bl *ZPRED JUN 10.9

Standardized Residual Plots Produce all partial plots

Histogram

Normal probability plot

e. natly Option... 3zl dialog box Tugal# 10.10
: . .1
i. 1den Include constant in equation

ii. natly Continue

1 , ‘
J a a " v a o @ I ] M
finnigatoyaiidosmsdinaz demdulsdaszilu o udadasamiiu o §2e lidesden Include constant in

C]

equation



79

f. naiju OK

Linear Regression: Options 8

Stepping Method Criteria

+ Use probability of F
Entry: m Removal: .10

Use F value

Cancel

Help

319 10.10

v Include constant in equation
Missing Yalues
+ Exclude cases listwise
Exclude cases pairwise

Replace with mean

9 v A

a 7 { : ' . .
MM IATIZHNAIRTY Ao M1519 Model Summary (314 10.11) B99ziin1 R* (An coefficient
. . = a s 3 o o = a v
of determination) fivzeTenlesisudnnumlslsiuvesdlsauiamsoesuie ldvina
o a A A o & & @ 1A = = a g
mlsismvesiamnlsdase wiedntonile A1 R i idlumifinaaidannunefvedaunsnnnossaudy

ﬁu%@yjaau (o goodness of fit)

Model Summary

Adjusted Std. Error of 1
Model R R Square | R Square | the Estimate 319 10.11
1 8567 733 723 42467

a. Predictors: (Constant), shell heigth (mm)

a3na Tl Ao a1519 ANOVA (314 10.12) Feaznadeunausoaszuazaiuilsami
7 v Jda 1 < a
anuduiusIFuduasanseli (ufe naaduauyag U Ho: b =0 vs. H1: b # 0) vnanans
a Y 1 @ a @ ~ @ v da 9 [
nageulas Ho uad uaaen daulsdaszuazdilsmuiinnuduiusiadunsanu uazaunse
Y ]
ihaumsaaneaduduaseil lldlumsiinen Y laleiue X Tasmsnaaeuaziiaisua

Sig. MiAwmnuwsetesnd 0.05 1d1 vzfies Ho

ANOVA®
Sum of
Model Squares df Mean Square F Sig.
1 Regression 12.878 1 12.878 71.407 .0002 A
Residual 4.689 26 .180 U 10.12
Total 17.567 27

a. Predictors: (Constant), shell heigth (mm)
b. Dependent Variable: shell width (mm)
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msnaginsanae 1 A a1519m1 coefficient (319 10.13) Tagluaums Y = a + bX ag
' ' . . . 2 : (% 1 { { g 3 1
14A11uree Unstandardized coefficients” ¥aludaediafinaaalugili 10.13 1 f1a uaz b azilum

Tuuss1ia (Constant) tag shell height (mm) Mua1ay uaneuazihmaana luunua luaums

Y a

1 1 . 1 1 1 1w 1 |3 ] 1 o
ABINTUINDUIAT Sig. "ll@\1Llﬂﬁ$ﬂ1ﬁﬂ1lﬂ1ﬂﬂﬁ§®ﬁ}ﬂﬂﬂ’ﬂ 0.05 ﬁ%f)hlu fijﬂﬂf UAINTINITOUN

Y
1 v

Y s Y
amaaea 1l ld luauns1d Tuaiseil §33A1 95% Confidence Interval dwsumduilszansniaos
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Y

Coefficients®

Unstandardized Standardized 95% Confidence Interval for
Coefficients Coefficients B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) 1.376 .482 2.857 .008 .386 2.366
shell heigth (mm) 1.985 .235 .856 8.450 .000 1.502 2.468
a. Dependent Variable: shell width (mm)
~
319 10.13

@ 1

a 4 a . 'o [ o % a 1
Tumsmsizrinaneedudunss 3 assumption NdAyAe dmSumvessulsdasea
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dy Y1 ° 1 a Y Ay v v 9
i oy TauIdnimansznevesgaaiitaye uaasd aumsnaneuFuduasai lamunzaunudoya
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AuYAll
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o { g . ' =TT ' . . .
windeanislnudeyainilu standardized score udn v 1daums Y = bX Tavs1 b iluawinges Standardized coefficients

lums Coefficient (lugii 10.13)
U 1 [ <
lunsdinl a sznaaey Ho: a =0 vs. H1: a # 0 wazlunsaiar b aznaaey Ho: b =0 vs. H1: b # 0 8¢1alsnay mamsnagey
a A Y P ' i i VAW o aa ¥ &y o 1 e ] ) ' vy
auyAguineanum a lanadn linenaaen o edwiiisasyniadauds nlinsia a 419 vagarsadeaumsaaneslmilag lides

idon Include constant in equation ( dialog box 31 10.10) ails Hdeuuziiiuaiinzni hiorwlgas Ho:a=0 f
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Y Y ) v
ansosnaumsi 11418 vazliarsin1ig wonainil ¥1InABINIINTIVFINANUETIU 95% YDA
1w A o 9 a 9 < 9 1 @ a £
maalsmunyinneldnnauninanssduduase naansant la lagmsunuadulszans a tay

b dremnuaaslumsalugli 10.13 ¥89 95% Confidence Interval

Scatterplot
Dependent \ariable: shell width (m©m)

oo 319 10.14

Regression Standardized Residual
B
.
*

Regression Standardized Predicied Value

3. m3vszanauaulng (Curve estimation)
111899101 Regression, Linear... vz luaswnsmiinaasdoyaduuazidunsvfaind

9 a [l

o a3 o & A a 4 A H
doyany Jesuiludedldmdedulumsadunsmlisznoumsinszdoaoeaadu wielunsain b
9 a 4 a 9 ¥ A 9 = v o da ] Bo Ao & A
awnsaldmsianzioanseduduld Wewnndeya billnnuduiusiFaduas ndslimdan
] 9 A A 4 A A ] 1A 9 A v 9 a 9
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1. 1aen Regression, Curve Estimate... (gﬂ‘ﬁ 10.15)

regres

File Edit View Data Transform Graphs Utilites  Window Help

~u Reports L3N =1
=, n é Descriptive Statistics  » 2 'I' I_' % @
1: heigth 0  Compare Means 4
: General Linear Model »
heigth length Ao . | var | var
| BT BEE 5o T
2 1.50 3.6 Classify Il Curve Estimation... ~
3 1.60 4.3 Data Reduction v g‘IJ“VI 10.15
4 1.70 4.7 Scale 3
5 1.70 5.5 Monparametric Tests »
6 1.80 5.3 Multiple Response 4
7 1.80 5.20
8 1.90 5.00
9 1.90 5.30
10 1.90 5.70
11 2.00 4.40

2. 911 dialog box Tug1ii 10.16
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a. tenduilsdaszangesmiudio natju » veases Independent,

Variable:
b. 1@endlsmuanyesaiudie nally » vesres Dependent(s):

c. 1den Include constant in equation

d. t@en Plot models

e. luxes Models raonuuunivnzilszanaandudesn #311n 1unsiu 919

A 1 < Yo o 9 v A a

naapudenns Ny 0619 lsnaw aslamdeadanaaines el
9 A oA ~
Vo 1. oAU ey

f. 1den Display ANOVA table o ldnagouisddgynisadaves model

Mdenuazia R veausaz model

- Curve Estimation 8
Dependent(s]:
# shell width [mm)] [length]
Kl
Independent Reset
+ Variable: Cancel
\:\ @ shell heigth (mm] [heigtt Help
Time v Include constant in equation v
519 10.16
Casellahels: v Plot models Y ’
Models
v Linear Quadratic Compound Growth
Logarithmic Cubic s Exponential
Inverse Power Logistic

Save...

a 4 9 ~ 9 a 4 1 A A
Han13 A3 92 1dM1519 ANOVA 711891nM15 R 1210ANBEUDS model HAAzIUDIADN
Tugo3 Models (laj'lavhumaas) uaznsmlinaasgadoyaaunounshidu nsuaaclugih
10.17 18w191nmM3n519i@en Linear 1u Models 3eiinswlidwiies 1 1du uanswiuaaalugai 1018
1811910318005 Linear 48 Quadratic 114 Models 393in31vlidu 2 1&u Ao 1idunsaldanduden
. v Y Y kY o A . = < Y . v Y Aa
Linear d3u1du 1A 1a01nd @00 Quadratic #3921 14310519101 quadratic Munzaunudoyany

(Hensannnnimuay RY)
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11 Dimenzion Reduction 3

T Scale »
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Test Wariable List:

f Mumber of seed [seeds]

(%) Get from data
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Llpper: I:I

rExpected Range ——
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L Test Statistics
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| status | agg  Tebles b | Descriptives.. _I
1 Breast can. .. REM Analysis b B Explore... =
2 Morrmal Compare Means b [ Crosstabs..
3 Breast can. . Zeneral Linear Model 4 E Ratio...
4 Marrmal Generalized Linear Models 4 P-P Plots ...
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File  Edit Miew Data Transform Inset Format  Anslyze Graphs  Utities  Add-ons Add-ons Window  Help
HEE 3 M 60 BFk O 5 Sws & &9 + - @@ 23§
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i % Crosstabs =
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MPar Tests
[E] Title
[SDataset]
{E] chi-sauare Test case Processing Summary
Title
[E] Frequencies Cases
[E) Title Walid Missing Tatal
L@ Genotypes il Percent I Percent I Percent
@Testslalislics Fathological diagnosis * 13465 100.0% 0 0% 13465 100.0%
Log Age atfirst birh
Crasstabs
Title - y i y
L otes Pathological diagnosis * Age at first hirth Crosstabulation
Active Dataset Age atfirst birth
L5 Case Pro.cess.ing Summanf =230 ==29 Tatal
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Yalue df (2-sided) sided) sided)
FPearson Chi-Sguare 78.3v02 1 oon
Continuity Correction® T7.BBA 1 oon
Likelihood Ratio 74.604 1 .0no
Fisher's Exact Test lili] il
Linear-by-Linear TH.364 1 .ooo
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1. 1@en Analyze, Nonparametric, 2 Independent Samples... (gﬂﬁ 11.7)
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3. nailu OK
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|18 group2 Tables »
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ixed Models
2 84.00 1C - v
3 g7.00 1C Regression »
4 53.00 1.0 Loginear 3
5 70.00 1.0 Classify 4
B 285.00 1.0  Data Reduction >
7 56.00 1.0 Scale L
a 53.00 [Wa|  Monparametric Tesks 4
5 50,00 2O/ .
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a E80D 20 Multiple Response 4
11 76.00 2L Missing Value Analysis. ..

12 §7.00 20 Complex Samples 3

i3 92.00 2.007 T

14 §6.00 2,00 |
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84.00 1.00
858.00 1.00
95.00 1.00
94.00 2.00
101.00 2.00
105.00 2.00
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Runs...

1-Sample k-5...

2 Independent Samples...

K Independent Samples...

2 Related Samples. ..
K Related Samples. ..

Bl Two-Independent-Samples Tests

Test Variable List:

@ score
@ group @ protein
> before
> after
> size
 pop
T Test Type
¥ Mannwhitney U ™ Kalmogoroy-Smimoy Z
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Options. .. |

Faste
Reset
Cancel

Help
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|21
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Group £

Cancel |
Help |

X

JUn 11.8
Ranks
Mean Sum of
group?2 N Rank Ranks
protein  1.00 3 2.33 7.00
2.00 3 4.67 14.00
Total 6
s1ii 11.10
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Test Statistics(b)
protein
Mann-Whitney U 1.000
Wilcoxon W 7.000
z -1.528
Asymp. Sig. (2-tailed) 127
Exact Sig. [2*(1-tailed Sig.)] .200(a)

a Not corrected for ties.
b Grouping Variable: group2
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' . . a 2 ' . o 1 a4
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3. Wilcoxon Matched-Pairs Signed Rank (WSR) Test
=Y { v . an Y D) = a o
MInaaouI 5l 9z 19uny Paired samples ¢ test Tagismsiloudayavszilunuvmedniy

Y
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a I dy
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1. 1@en Analyze, Nonparametric, 2 Related Samples... (gﬂﬁ 11.12)

2. 91 dialog box Tugilfi 11.13

a. rengaauilsnznaaenaingesdiudie udinatly » vesres Test

Pair(s) List: dunannyes Current Selections aziiaulsnas

Variable 1 uaz Variable 2

b. M¥es Test Type idon Wilcoxon uaz Sign viindesns

3. natlu OK

2
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) a 1o Y =2 1 aadd . . . [ 1 ] oA v 1o '
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File Edit Wew Data TransFDrm|AnaIyze Graphs  Uklities 'Window Help

E'ﬂ.lnlél nl ml EI E:::rri;iive Skatistics g @ w

3
|1S: group2 r Tables 3
SCore Qroup Compare_Means 4 protein groups
i B5.00 C ;fx”:dri'q e Mosel > 54.00 1.00
2 84.00 1.0 ——— N 85.00 1.00
3 57.00 1.0 Fizgessn » 95.00 1.00
4 53.00 1.0 Loglinear » 94.00 2.00
& 70.00 1.0 Classify 3 101.00 2.00 ~
5 85.00 1.0 DataReduction 3 105.00 200 g‘]J‘VI 11.12
7 26,00 1.0 Scale L
g 53.00 10 I"-J-:unp.aranetr-i.: Tests 3 Clhi—Scl|uare. oo
g 50,00 L :me.Selnes : 2In0l‘l‘lla|. an
urvival Un5...
10 83.00 40 ultiple Response 3 1-Sample K-5...
" 78,00 2L Missing Yalue Analysis. .. 2 Independent Samples. ..
12 87.00 2.0 Complex Samples 3 K Independent Samples. ..
13 92.00 200 - Bl :Related Samples...
14 ak.00 200 . . K Related Samples. ..
x
@ score n Test Pairlz] List:
befare - after
® e Paste |
3 _fese |
Rezet
 protein Cancel |
® qroup 4
> size Help | gﬂﬂ 11.13
& pop -
— Current Selections—————— —Test Type
‘Variable 1:  before ¥ wilcosen W Sign [~ McMemar
Wariable 2:  after
Ophons... |
Ranks Test Statistics(b)
N Mean Rank | Sum of Ranks after - before
after - before  Negative Ranks 4(a) 6.25 25.00 4 -.255(a)
Positive Ranks 6(b) 5.00 30.00 Asymp. Sig. 798
Ties 0(c) (2-tailed) )
Total 10 a Based on negative ranks.
b Wilcoxon Signed Ranks Test
a after < before
b after > before
¢ after = before
A A
s 1114 s 1115

a J @ A A I J aa
WaﬂWiﬁLﬂi’lgﬁl!ﬁﬂ\‘]@Ngﬂﬂ 11.14 la 11.15 Tﬂ&lalugﬂﬂ 11.14 LﬂuﬁniNﬁ;ﬂmﬁﬂ@mN 9

alugilii 1115 dumseih i 1Flunmsnaaeunieada Tavezihan Z uaza Asymp. Sig.

H
1

-~ 3 e o A2 2
Tnaaevauydgiu’ TaonfSeuiioua Sig. fuanasld ae 0.05 Hures

P
@
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IFURYINUNUNMITAITNYATIUUD Mann-Whltney U test Taglumadail e19aeldaail Ho: mssanidsmelifinaneszdunsa

7 A o w =y ' @ 7 A
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4. Kruskal-Wallis Test
Y Qdd" 9 A S Y 1 @ 1 3’, 1
MINAFDUAYITY 2 11N U One-Way ANOVA 13907 aADINATDUNQUAIDYNANLLA 3

ngui TeSsmstloudeyavziluunuiReafumsiina 1z One-Way ANOVA quaeums
Sis1ziiidail
1. 1@en Analyze, Nonparametric, k Independent Samples... (gﬂﬁ 10.16)
2. 911 dialog box Tugtii 10.17

A o A 1 Y ) v U '
a. Lﬁ@ﬂ@lﬁllﬂﬁﬂ%%‘ﬂﬂﬁ@ﬂ%1ﬂ‘]§ﬂ\‘]@nucﬁ18 Lla’lﬂ@lﬂ.ll » Y99¥0Y Test

Variable List:
b. 1dendlsszynquaInTesdiudgie udnatjy » ¥eres Grouping

Variable: dunatazdl (2,2) ndededaunlsszyngu

c. natlu Define Range... et muamiildlumsszyusazngu Uil 10.18)
el litloumdgauazaigegaluses Minimum taz Maximum
awaau udnatlu Continue

d. fives Test Type ifon Kruskal-Wallis

3. natju OK
File Edit ‘iew Data Transform | Analyze Graphs Utilities  wWindow  Help
= - Reparts 4
Dlnlgl ks | t‘xl EI Descriptive Skatiskics 2 ﬁ w
24 f Tables v
SCore group comPare_Means k protein group2
1 £5.00 1C f:”ﬁ wing TR 54.00 1.00
2 54.00 1.0 [ 58.00 1.00
orrelate r
E g7.00 1.0 Regression » 93.00 1.00
4 53.00 1.0 Loglnear > 34.00 2.00 A
& 70.00 1.0 Classify 3 101.00 2.00 gﬂﬂ 10.16
5 85.00 1.0  DataReduction » 105.00 2.00
7 56,00 1.0 Scale *
g E3.00 1.0 Monparamekric Tests 4 Chi-Square. ..
g o000 20 Time Series 3 Binomial...
Suryival 3 Runs...
i 5000 20 Multiple Response 3 1-Sample K-5...
1 76.00 2L Missing Yalue Analysis, .. 2 Independent Samples. ..
12 g7.00 20 Complex Samples K Independent Samples. ..
13 92.00 2.00 . . 2 Related Samples. ..
14 B6.00 2.00 . . KRelated Samples...
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Il Tests for Several Independent Samples Several Independent Samples: Defing

A |
g i Tgt::;iable et (K | Fange for Grouping Yariable
group o
& before Faste | hinimurn: I'l E— |
g ;:tj;in ﬂl M awirnLim; |3 Help |
& group? E Grouping ' ariable: Cancel |

Help

sUN 11.18
r Test Type Y
V¥ Kruskalwallis H [~ Median
Options. .. |
N 1117
Ranks Test Statistics(a,b)
| pop N Mean Rank size
size 1.00 7 7.71 Chi-Square 14.936
2.00 7 7.86 df 2
3.00 10 19.10 Asymp. Sig. .001
Total 24 a Kruskal Wallis Test
b Grouping Variable: pop
s 119 3 11.20

a J @ A A I 1 aa
HAM3WATIZRUAAIAIZUN 11.19 wag 11.20 Taglugdn 11.19 Wumsauaameadng
v { I { o aa o 1 . [ ]
dulugili 11.20 Humseienh i 1dlumsnageuniada Tavezihe Chi-Square (Aloa1 H) A1

'
1 A

1 . a 4 1 . v ?x’; ?1’./
df 1aza1 Asymp. Sig. llﬂmﬁauaum;@m Taol3ounaun Sig. Auamnaals Av 0.05 e

S. Spearman’s rank order correlation coefficient
Y an A Yo 9 Aa [ . l Y
NINATUAIYITU %%1%ﬂﬂﬂl@uﬁﬁ‘ﬂmm1ﬁiﬂﬁ’mtﬂu ordinal scale 15U mﬂwmuumw

< = L] < Y a J a 1w v A v o o
ihulsa aiailu 1o azuuu dludy. msinzdzinsanndulsaesdlianuduiusiu
1 I [ a d . . .

w30l Tagasmsiloudeyavzidunnu@ernumsinsizd Pearson’s Correlation Coefficient
g a I o dy
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1. 1aen Analyze, Correlate, Bivariate... (317 10.21)

2. 1 dialog box Tuzil# 10.22
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Variables:
b. %04 Correlation Coefficients iaon Spearman

v
=S 1

c. Wves Test of Significance iaen Two-tailed

4 ¥ a v = . P ] o o A ' A o 1y
MINTUYAFIU ﬁ]z”l:uﬂmmdm parametric statistics Tagas Ho: ‘ﬂi]ﬁ]f]ﬂ']ﬂﬂﬁqllﬁ']ﬁ 9 uliJiJWﬁ@‘]ﬂﬁJu']ﬂ vs. H1: uilaseeeiation 1
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d. i@en Flag Significant correlations
3. natju OK

3 Bivariate Correlations e
File Edit View Data Transform ENEWFCM Graphs Utlites Window Help % genolype Variables:
el = =) Reports I E % 4 protein @ before
Descriptive Statistics » | = == ‘_9 groupZ @ after Paste
18: group 3 Compare Means » g g,’:: P Reset
| o General Linear Model » = & smoking E =
ikl | B cancer
2 1.00 88.C Regression b Partial.. Help
3 1.00 98.C Classify » DJstances
4 1.00 94.C Dat;a Reduction 4 - ion Coefficients
5 1.00 101.C  Scale L4 25.00 2 2
6 1.00 105.C Monparametric Tests » 32.00 ” D e SPESTTEC
71 1.00 Multiple Response » 25.00 Test of Significance
8 2.00 ’ ’ 24.00 20.00 g gallcd Cucaliey
9 2.00 o 2 45.00 30.00 i z Options...
v Flag significant correlations
10 2.00 v . 32.00 40.00
= =
s 1121 g 11.22
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1. lufnuReINY association IEHIN

Correlations

before after
Spearman'srho  before  Correlation Coefficient 1.000 854(**)
Sig. (2-tailed) . .002
N 10 10
after Correlation Coefficient .854(**) 1.000
Sig. (2-tailed) .002 .
N 10 10

** Correlation is significant at the 0.01 level (2-tailed).

g 11.23
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overweight gazaNNdITImImsany

Tseisounianils faveldiaen
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AU ummmusmﬂqu"lﬂwamu

. «_ | overweight
ANNAUID [ ¢
v 162 263
X 38 37
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WAIAUYATIU NATOUANYATIUNAL LAY

agiwanmsnaaoy

2. TumsfAnyuneIND association 213191y

f@eany duodenal ulcer 398 1dqud0619

U { < o
f1l2eMidlu duodenal ulcer $11471 1301 AY

wazaulndTIuu 6313 udnhdedaluuaas

1 A Y [ d"
nauuLenaINviana "lﬂwamu

\ T A
nau Hy1aen

Q U
AeEN9 o) A B AB
Al
A 698 472 102 29
audn@ | 2892 2625 570 226

9
a (%

Y H
WAITUYATIU NATOUTUYATIUNAT 1Az
agUwamsnaaoy
3. Tums@nuuneatums 19 Captopril Tuauh
v 1 g . . .
311U Diuretic-treated hypertensive

. Yo A 1 o dy =) o Y
patient {39010 A1sdtlaziinaildnnu
[ A EA d' a dy
audenludiheanas ilonadouauyAgIUl
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