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AMFINNUHUITUNAADN (experimental design)
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WSsuigy Wiy gasaInns szauaNNIENduaEasTay AEmMshuanaeniy e

2. WIENAADY (experimental unit) Wunuae ldTndnEnazaan3auue
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nswldingasamsladnindu wenaniemnsusasgasiulylvgnsiv wWisuifisunisase
apegnslasnisiSeuiisuinmin Wil gns fe mihanaass

' [
vulEnaanaLlu
E igInANNAAIALARDUZBINITNAADY
@ wihanaaasidaszunni anadudufenvsaaalfa 12y gnsuaazaigniass

Tunseusni uaazaiiu 1 virenaass vieenadlungs @ dns 10 a1 gnidssagluusazns
Beniuaazns (@ns 10 o) Wy 1 mideneass Wasnngnsieglunsudsinuluidudaseiu
usazsazldansnazafdu 1wy anssaundi dfidinsninasfiiminannnin luaaeiida
dlildasivhminiaanin drdadnansudazarlunsafednuiilu 1 mbanaaay wavelding
ANNLANANAUZaRminAsTIna 1 lua Feenalailgdnswazasgasavng

< =) =) d. = @ = = 1 =) Aﬂl Ll L g’l
Tudgvndgniisduuilas Ranadsue uwilasnsadnindanaguadlu aeuuly
manaaavazaaizualsnaanlulbiinnldlunsnaans

3. ANNARALARDUDINIINAADY (experimental error)
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521319 MIMNUAELANAIN NI ANNLANAIITENINNSANUANST) NANaTluaSaliaANNLANANg
AU (Hasnnanuaaaiadauludssian 2 (Type 1l error) A1)
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1. WHUNAFDILUUGFNARDA (Completely Randomized Design, CRD)
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2. PABdasnIsnAansINslasuuauananiuiinasansiasauanus wazen
xiBAReRBauLNaIHBULaanUNalanilavIa i
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2. LLNuﬂﬂammegu‘luuaaﬂ (Completely Randomized Blocks Design, RBD)
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we Wug ane Hudy viailadeduilulavamudnaansavinliiinanuduudsdu i seas
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wuduAdmaassnsluudendniinile 5V lvanuuanseiiinduluswesluudanlsiluag
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3. LHUNAABILULazAUELAIS (Latin Squares, LS)

UNATIRHAE289ANNLLTUTU UM ENAaBID1ANIIN 2 uKEd (W3R 2 fiAng)
FauflaTntuanuulsUTufinnanndamus ¥ lEiumasnnaulsUsIusINnIay 3 wiad (W3
3 fifN19)  THANTINUHNATNAABIA BINENEINTINNaALrasapsaNLlsUsu lung
nAaa laan1ssauFenriienaaniual3elin3suud (A B C was D) azlauuuanuaadl

| |w|»
> ||| w
w|» |0 |0
aQ|w|» | T

M08 TUNSNAFEUUSEENS AT N2BINUANLNEAY 3 ZHA §1SUNISANILLN AN DA
Wil nmsAnedaedunuin unassfiaifinendensluzaguay 10 LaslaANEAINTIN WAz
asensuunaslasnuliminduluudasiugdinswindunwnsnarale azsdiuldiiuen
WI9NANNBUIUTIUIAAINTIZANUAARDANNLANANIDIAUAULNGY 3 2HALE AIuNad
wrazaInNwlsUTIuluEasfiondauaznisnauauassanuanliwinnulunaaziu luns
naapsaENIsaanLrasasanNulsUldlnsuianiiondeeanidy 3 wuy wasliduannias
wuy (12 uag 3)

Day 1
trap

Day 2

E

trap
Day 3

trap ‘ traj

©

4. Factorial Experiment

nsneaanidadsninnii 1 J99 waiadainaigseau 12y N1INeanIgas
amsansuaesla NETUSAUEN9NAN 3 s2aU waziinsaaziiluy ladu 2 s2AU N15IAN1SNAaDI 92
Inlin3awmua darutlsznaunnilvdauaznnszay

nIANue 1 Tuseiu szav 1ladu szav 1
NIANUR 2 Tusdiu szav 1ladu seau 2
NIANUA 3 Tustiu seau 2ladiu szav 1
NIANUR 4 Tustiu seav 2ladiu szav 2

) = 14 ~ [~{ ) v A v =
MUIUNIOLNUA = 25 11D k 1T UIUINLgNeDINISANEN

m‘n’NLmumsnmammm’ﬂmmu CRD %38 RCRD
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N19ILATISHIDYA BASHIAINITDND LAZDINANISITE

Walavinnsnu tifindayacnee wad uaueslids msitasizidaya n1s
wlanadayanazn1suiaNZaie larainanisian adfausun lgnnlunisiieszidayanae
lués

1. anaANIIIUN (Descriptive statistics)

1.1 msiaanuliuvneus (central tendency measurement) {unsuanai
Wusmunuzasadunaandseannsvnile

sl,uﬂ’]iﬂﬂ‘is}”lsl.ﬂ"] ?Jauaﬂvl,mvﬂ?ﬂaumﬂmmmmﬁnu’mwmmwumwm
VILLNGNSLWLVN'J’WHGQLﬂﬂﬂ'luu”lﬂf\]uuﬂ"lslﬂﬂl,ﬂENﬂ‘iJﬂ"m 13738 LQQEI?JBQG\’JLL‘VIH L‘Qaﬂ §3
LUy An

¢ a

o a . . & s v
[.1.1 Ragadala (arithmetic mean) L‘]JNﬂ"lﬂ’J"lNINN‘H’]CﬂUEI NUBNNTIN
ﬂl o ¥ U 4 3'1 ¥ 4 U L4
Nngn AU LAINNHATINYDIATINANIHNAVITAIBTIUIUAEIUNA

1.12  median [Wuaanulinmaugnlaan iaiiaadnanivuaun
Faenuanatauniaglurininual median illuafiagnsinas duda azladananasgs
NILATAININANDEDENATATY

123 mode Wuamanulinmeaudanldannisiansanazsdsinglos
P " @ &
Ngaluedaunagaui

2 1 o = &’ = d! J = = L2 ﬂl v ﬂl =
A29819 N3EN51UTETNSHLERBRANNE WuINFanueMTnaIn1519n 3 Tdraaseesin

M15199N 3 LEAIANNENNYBSINHLED

Hudasan ANNEMN (BN.)
1 33

3.5
3.6
3.6
3.7
3.8
3.8
3.8
3.8
3.9
3.9

O© o0 3 O W B~ W

—_— =
—_ O

—
\S]

13
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#1 mean mean = > x/N

= 43.7/12

= 3.27 \URALNAT
#1 median

33 3.5 3.6 3.6 37 38 38 38 3.8 3.9 39 4.0

TunfiiaBasaauadainanal ANDEAILRIIANNANNT DAL A 3.8 uaz 3.8
median LUVINVNATINYDIFDIANTUNAUNTEE 2

median =3.8+3.8=3.8

i1 mode ANFILNANHINUINGININNEAAD 3.9

Q

mode =39

12 M$IANTSNTEIN8VBITBYA (dispersion)
nsnNszANgPaIdaygaRasun ladan
12.1 W& (range) MUNBIINAANZBIATUNAFIGARUATINAMFA
range = maximum - minimum
122 anudsaiuuzasaais (sample mean deviation)

Walaadgaassiunuual asiasainauadasisauullann
AaINaLls FanlaannasIngaIadNyIalANNLANANTERINALRAALAEINaLARE
AN MIFEIYITUIUAFINA

sample mean deviation = Y |xi-x |/n
1.2.3  variance

dn3snilanaznanasasrnngasanudsauulada nsenninas
99 HATINYDINAITDIZDNANNLT ENLUUIINANRAYLTENI sum of squares HAIDEN SS

population SS = > (xi-p)2
sample SS = > (xi -x )2
population variance = > (xi-w2/N
sample variance s2 = > (xi -x )2 / n-1

1.2.4  @deunN1nsg U (standard deviation)
AU NLUUNIATFIN HNEDIATUDNBITINNEDIYDY variance

population standard deviation 0 = VY (xi- w2 /N
VY (xi-x)2/n-1

sample standard deviation s
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12,5 dudssandrasnnuiuuyls (coefficient of variation)
Cv = s/x
e CV (s/ x) 100 %

1.3 @NNENASI289ATLRA (accuracy of a sample mean)
13.1 aNNAAAARIUNIATEIUBIARAE (Standard error of mean)

Wangudmunuanraneg munuludssnsiisndu sesldan
WRABTLANFAINAY INBAFSFILNY ANNLANENNBREABWS a3 8N LAINN1INIz82a9REe
IExsaanud saunanass v Rdsladwnisanin ANAAIALAG BUNIATFIY
(standard error) 9@ UM lAIN

SE = s/\n

1.3.2 2NN UaIALREas (confidence limits of mean)

%291 AN UNN TFUNUANNARALAR DUNIATFIULALEINITOR AN
lade  dnnanateangegaivaagazasidanaadsansdszansiaing faagaiy 249
ANMNLEDNU 95% NansANNINTUNTENAI8879 100 A3 azliAEINe 95 A1 NfADLIZHIN
Vg

A9 = X £t tesx LN o WNAULRINANNITDNY

2. Indices of Diversity

Nominal scale data 13§ mean, mode waz median Mavsuni1sadiUsreneIny
AsnsEangYRsdayalTENNTa lFuwIANNAAIA BN UANNaINaNE (diversity)

@ape nezsanaTesiluaauneguaneaeny 4 uuu fa vsnaraniag A lu
Twsesulal wagluan Mansdsasansdu 20 $ drluiegudazuuuiinsssanag 5 M 151819
naMlandanuraIN a9 uias193anIn (great diversity) wWAgn nsEsan 17 59 ¥salu
Twse wmdadn 3 59 vinsafaled 159 Tuan 159 wagluTnse 1 59 5asvaninfianuvainyans
P9akUNNNSImN

H’ > pilog pi

4 . 0 a ., &
LD p1 = UIUYDITUA 1/ATUIUVNKNA
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3. N15t38utNauAUNY (comparison of samples)

o & ¥ o v O o Aﬂl . L =1 o
N9ENTIIUNAIFEIILEYIINNsEIv luaauiLanaA Y Wiad1aluszes
tHl J Q v o ¥ =1 = o 3’1 o =1
DANLENANAY  Ha199019da9n SIS aufisunanisdsaul awsavinldlasnisilseu
Wguaunusisn@e ALaas (mean) 209ADNALAAYANULDY

ALRAEPDIAIUNY 2 40 ANHAWANANAY NmadaunNadnvzdeliaadula
1691 anuuanasaasamastuiduanuuanaeasliadian ¥50ANLANA1NNUYN
ATILARNAIEANARIALAADUABIALREAE e lunsdinailiain liuanaA1eny

TunslSauiauaIun 15169

& a . ' 4 & .o
1. ANANNAFIU (null hypothesis, Ho) NDU TasnaliUazad null hypothesis 91
. =] [ v & ' [
samples 871370 population LABINY ANUUAINNILANANNYDY sample mean LN gansUla Ly
ANNAAALARDUDINTUIZNIUAN population mean

2. awraNuLnazu (probability, P) ideaaniaasliuanaenu

£% ' <) g p=] & [ 3 o & o
drantnezilu (P) geaudasinlanaf sample Naaas azlainanaenunuinnn
(aUUTIBBNIY null hypothesis L6

Tuvhusafenni ddwimanuitaziu P) laaian uwanein Tannan sample
3’1 . . Qs =~ v Ql/ =l " " Q — " % .
naans azliunnmrenuiiias WuAa sample mean 2 AMUWANANIAY F9liBBNSU null hypothesis

seaunBaEATY (significant level) M lsndiawly

uneiingadnldszauiadiagnanuitaznilu 5% (P = 0.05) null hypothesis
azgnaansuLiiaaNnaniiuginii 5% (P>0.05) uazgnufiasiiiannuiianiuainiimse
WAL 5% (P<0.05)

o a o

NszauiadIAuNAINE1zIY 5% 58 P = 0.05 BN18ANNINasEIN LS

o

' ~ ~ = & v & A ~ & P

ANEAMNI i Tanmaiiss 1 1u 20 visa 5 Ty 100 AsUVNY NARasNIansn

P nigunuazlinana N aduuia P>0.05 wanednlannanindunaeasgazlinansaneny
398815V null hypothesis 131 sample mean NaRIA1lULANAIIAY

o Al [

Q. Q/ o v s = R ¥ ﬂl L A’ =
seauiBaEIAN lEAUNNN § 3 52AU LEAIAILLATEINNNE ABNIUNS (*) AU AD

o

* = P<0.05 significant (HWBIdATY)
** =P<0.01 highly significant (ﬁﬁ'ﬂﬁ’lﬁ'mu?iﬂ)
4% = P<(,001 very highly significant (HiiadnAayatnagi)
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ﬂ’)’]&lﬂa’]ﬂLﬂﬂﬂuﬂﬂ’]ﬁ]tﬂﬂ?luvl,ﬁﬂuﬂ’]i‘ﬂﬂﬂaﬂﬂ’]\iﬂﬂ(ﬂ

a P a & v o P
ﬂ'J']Nﬂa']ﬂLﬂaau‘ﬂﬂ'ﬁ]Lﬂﬂ?lulﬂ 20Uy A

1. Type | error Aa H, gnufias nag Annnuiiuaseassiaegneausy i

Ho: pl =p2
Tuananduase: pl lisnean w2 uailanasaun1eadsilaan p<0.05 FaUfias Ho
2. Type 1l error Ad H, gN8IBNIU 13°) fanutluaseezdaegnuias i

Ho: pl =p2

Tuarnuduass: pl A19970 p2 ualilanadauNNaiA bam p>0.05 F9eansy H

A9LAA error INEDILUUHE vzvin linsagUkaiawan

Type 1 error was Type 1l error {in2UNENMAVAIEREN 1Y M3 ldadan lumanzean
wu fenulnessniusnasey asfiswaudwaaiuly arsfianalsissinanaluniae
naaae Matnuaaguuulign nsnszanseasdayaliilluuuuingd wuudnd Aafinsnse
nendugusedtaniannns Liwlunedevdanieen) Wk Sedanaridamnsaauasle
TRENITINURUAITNAGDING

nmanadauiaddnylaely parametric test 24 assume 31 FoyafiTiMATBUNUAD
N9N52NBRULUNG (normal distribution) wasdl variance WinAy  AaduABUNITNATDLAE
parametric test @a9VINNNINAdaLaYanauIN dnsnszanauuulnfniala uazil variance 1NN
visalal dnlaidpeiinisudas (transform) FpyanNaYN (A8 logarithm, square root ¥38 arc sine AN
welnnnzannaw) wealvdayafinnsnszansuuulnd dunsnasauiadianlaslyd non-
parametric test liaulan1snszanszasdayainanduuuyle luiidznanfinmasauisdan
Taeld parametric test
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nsAaszvgayanidnaingndosdulaslglysunsuansagy SPSS for Windows

1. N1SIASENTDYA

WaidaTusunsudnSagy SPSS for Windows dusn aziiniinee SPSS Data Editor 2 Tab @B
Data View Wa% Variable View

Variable View tuninaalvashs visaudlasiuls Tnasasrivuada #5ia anued way
ANNTNNE2D9ALUS uarldasiadausigasidanaan LS AIN N

= data_pond_ecology1.sav [DataSet0] - SPSS Data Editor
File Edit View Data Transform Analyze Graphs Utilities Add-ons  Window  Help

CHAE T 00 EBE A I S6E 09

| Name | Type | Width | Decimalsl Label | Values Missing Columns Align | Measure
1 [etation | Murmeric g 2 Mone Nane 8 = Right & Scale
2 replication Numeric 8 2 None None g = Right & Scale
3 []e] Numeric g 2 None None g = Right & Scale
4 nitrate Numeric 8 2 Naone None 8 = Right & Scale
< i D

Data View | Variable VIEW |

Data View Hluminealvifinvdayanuaaudsinivualu Variable View 690

data pond ecolog av [DataSetO P Data Edito

File Edit V“iew Data Transform Analyze Graphs Uilties Add-ons  Window

CHS B 60 6F A A S06E 300

1 : station "
| station ‘ replication I DO I nitrate ‘

1| 1.00 1.00 5.90 0.18
2 1.00 2.00 7.10 0.17
3 1.00 3.00 7.00 0.19
4 2.00 1.00 6.90 0.23
5 2.00 2.00 6.80 0.21
B 3.00 1.00 4.50 0.35
7 3.00 2.00 4.70 0.34
g 3.00 3.00 4.60 0.36
9 4.00 1.00 4.40 0.40
10 4.00 2.00 4.60 0.45
11

< G |
Data View | Varisble View ||

2. mimﬁhaﬁﬁﬁug'm
adaNugumsinainaifdesldiutes fa adifidansssun (descriptive statistics) loiun
2.1 Aade (mean)
aRdsdumanulinmeaugnaaaidaya  amnsamnlAnnHasINYBIAIIINAYNS
FIEIUIUAT FNUSUANRAB2DIAIDEN (sample mean) 17 ¥ (Dudydnuaiuny 39 x Hesuand
ANANWOUEYDIAILNY (sample)
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2.2 aNHUsU5IU (variance)
ANuuUsUPuluaildianisnszanszesdayalasfanIanANNLANAI9TERI NN
FayaUAALAINUANRAY ANANNLUTUSIUTUNATINYDIAEIADIZBIANNUANAITENT
uAasANFINARUARABLEINIAIBINIUTDYA
2.3 damﬁmmumm@u (standard deviation, S.D. )
duiissuuanasguniuafivenieanuulsluzesgadaya Tﬂﬂmsﬁmm@hmﬁﬂ
1Huwnan mmwaua‘lﬂummummmumm:ﬁ'mm mmm‘[wmmnmmm 2D9%DYa AU
¥enARasNIn mummmummmuum'lmmmmn WaLAaL
2.4 m’mﬂmﬂmaaummgm (standard error, S.E.)
AANNAANALARBUNNATFIUENTAM LN sAANLLTITIurNSIaIuIAYDY
D8N LaInaATINTIEDY
2.5 dnlszandansanuniuuls (coefficient of variation, C.V.)
dulsransansanuduulsfeafiudasnannmsidnndsauuanassulymsssen
Wae uaauee 100 Jviisdunlasidud (%)

dmsunmsmenanaanndanssaun Tuldsunsudnsasy SPSS vnlalas luuwy
Analyze --> Descriptive Statistics --> Descriptive A40W

= data_pond_ecology1.sav [DataSet0] - SPSS Data Editor

File Edit View Data Transform | Analyze Graphs Uilties Add-ons Window  Help
=H EI' L o Ne g ?!mﬁ-é Reports b%@.l
1 : station £ Descriptive Statistics » | 123 Frequencies... I
I e ‘ replica Tahles » Descriptives... :l'
1 1.00 Compare Means » v% Explore... )
7 1.00 General Linear Model » @ Crosstabs...
3 1.00 Generalized Linear Models P @ Ratio...
4 500 Mixed Models » P-P Plots...
5 200 Correlate » @ @-Q Plots...
6 300 Regression 4
7 3.00 Loglinear »
8 300 Meural Networks »
g 400 Classify »
10 400 Data Reduction »
Scale 4
MNonparametric Tests »
Time Series »
Survival »
Missing Value Analysis...
Multiple Response »
Complex Samples »
Quality Control »
ROC Curve...
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wUNNYHINANNAINN uadanAulsidasn1siA1 lUgeen19auaN uadan Options

File Edit View Data Transform Analyze Graphs Utilities Add-ons Window  Help

CHAE B 00 Bk A Hh S4E 00

|1 : station ’1

l station | replication| DO | nitrate l var | var | var
1.00 1.00 6.90 0.18

va: Descriptives

Variable(s): .
& station & 0o s
f replication ? nitrate |

Q| N OO |&= W | =

I:] Save standardized values as variables

14 I OK ][ Paste J[ Reset J[ Cancelj[ Help J

wazazlsINHHINANAININW NNUUARN box TUANEBINITAUIUAININ LaINA Continue -->
OK

.4 data_pond_ecology!.sav [DataSet1] - SPSS Data Editor

File Edt View Data Transform Analyze Graphs Utiities Add-ons  Window  Help

CHA B 00 Bk A i E0E SO0

1 - station I :
- T «a: Descriptives: Options
| station I replication | | yar | yar
0 ] 100 100 | Gjyeen e

2 100 M D pispersion

3l 1.00

4 200 ' Std. deviation  [v] Minimum [
5 200 | (£ | | Bfarencd @i

' f replicationy

B 3.00 [[IRange []SE mean

v 3.00 rDistribution

8 o [ Kurtosis [] Skewness

9 4.00
10 4.00 -Display Order

I (3) Variable list ||
E [savestand | O Alphabetic

i () Ascendin

% () Descending means

15
L | contiee || concel || Hep |

15

18
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[

nUUaEld Output panNT lunriaelna Aall

Descriptive Statistics

N Minimum Maximum Mean Std. Deviation Variance
DO 10 4.40 7.10 5.7500 1.25897 1585
nitrate 10 17 45 2880 10283 011
Valid N (listwise)
10

Tumsnaaauadanldnisfiinay (parametric test) 19GBINNNTRNTUINNTNTEANUDITOYS
nawin linasaunaundayainisuanuasuuuinf (normal distribution) v3ala Tagarafiarsan
atnvinalagganARdsiuAIANLLTUTIN dARAsNIANIIAIANNLYTUTIU LaAeI
FayainTUINUAMLVUNG uhdARdsfiaiasninaaNuLsUsIu Fayaiinnsuanuasuuy
laidné anv9ztiann wiauidne szdasiinnsudasdaya (transform) AauiNNMANAY 14U N5

£

¥ v o < = ] v & ' < >
mJamaagamﬂ log (x+1) (ﬂimﬂﬂd?lauuﬂl,ﬂu 0) 11992730 ANNANYDNAVNURNAND U vuau

3. nsudasdaya

Descriptive Statistics

N Mean Variance
Light 9 1.5056E3 | 1.059E6
Valid N (listwise) 9

PMNATNAAUTIANUTNLE (Light) Hanaidsipaninaranuuilslsiu uansin
dayadinnsuanuasuuulilnfivzdasinisuilasdaya (transform) Aawinumeaau Tasg LUy

Transform --> Compute Variable @301

File Edit “iew Data | Transform Analyze Graphs Utilties Add-ons

=l E’ o l" 7| Compute Variable...

[1 : ( x? Count Yalues within Cases...

e

Station| X Recode into Same Variables...

a a

91nUU La.N Function group 1T All uaadan Lgl0 uaanannlalu Numeric Expression
Box na Light #laluaaiay wazld@alvaily Target Variable uainem OK fiayai Transform waa9z
Usnglu Data View
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sz Compute Yariable @

Target Variable: MNumeric Expression:
[TransformLight | = Lotoiont)
& Station
& Light .
Function group:
(] E
Arithmetic 2
[:] E] E] [E] CDF & Noncentral CDF [ |
Conversion
E] [3 E} E] Current Date/Time
[D [E D Date Arithmetic -
Functions and Special Variables:
(=) ol :
Lag(1) |
LG10(numexpr). Numeric. Returns the base-10 logarithm Lag(2)
of numexpr, which must be numeric and greater than 0. Length
Lg10
Ln BX
Lngamma [
Lower
Ltrim(1)
Ltrim(2)
(optional case selection condition) Max ||
hALsL | =103 b
l OK ] [ Paste ] [ Reset ] [ Cancel ] ’ Help ]

4. nMstUSaunauanInuNY (Two-samples Test)
nsssusuansaunu unsuSsuiguaaagaafunuanea azly
ABaNIN “t-test” lun1snaaay Aadn t 3 awadleann

a

GRlG
t=]x1-x2|Ax1-x2

wi3aufinue P ile vinan P anndninivue axlfias Ho agunadn §annauen
ANNBENTNEE ALY BINAT P ganinfiniviue azaansy Ho agtnainlifianuuanaeadneiiis
GRLTT

A28 TUANTNATDUENTIONINANTANIULNAIDAINUANIVUHLEDNANAY 2 28a NUIUTHARE
11 91 leNanIn1s19N 4 asnnnsrunnuanadialaldandudidanatedulannin

lﬂl 4 = &l = ‘ﬂl o ¥ Q. a =
M1 NN 4 UIUALEDNAWNAUNYNAIVMILNAVAN 2 TUA

v

uanwiiaf 1 41 34 33 36 40 25 31 37 34 30 38

v o

uenEiaNn 252 57 62 55 64 57 56 55 55 64 67

Ho: pul =p2
Ha: ul #p2
a = 0.05
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A5 3andaya Toudanaain1sd@ne (case) TuLaIudu (row) LaziayaAIAILNG (variable)
& .
TuuuI09 (column) laTusunsa SPSS for Windows

1. luenswldadaya trap vunsds sliesasnuan & 2 #iie 1d 1 ununuanafian 1 97w 11
AU WAz 2 UNUALANZIAN 2 971U 11 U number nuNais SuuEEanaAUNIU LAY
weiazNuANLGAazTHA

File Edt “iew Data Transform Analyze Graphs

FHE I &0 EHEk A HH

|23: ]

trap number
1 1 41
2 1 34
3 1 33
4 1 36
5 1 40
B 1 25
i 1 3
8 1 37
9 1 34
10 1 30
1" 1 38
12 2 52
13 2 57
14 2 62
15 2 55
16 2 64
17 2 57
18 2 56
19 2 55
20 2 55
21 2 64
22 2 67

2. vedaudndayarasuaaznuaninIsnszanguuulndviali Taganavzdagusn column
WAazAUAN number! fia SuAiEanaALATUlHINAUANUULA 1 number 2 fia 1w
Aidonaduisuldnndudnuuuil 2 amessuvinlalagluiiey Analyze @onendd
Dei;:riptive Statistic WaILABN Descriptives WAIRINTUIAT mean  Waz variance AINAAN
A3l
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Descriptive Statistics

N Mean Variance
number1 11 34.45 21.873
number2 1 58.55 23.473
Valid N (listwise) 1

INAI5N mean NIFDIAINUINAT mean HAFINIT variance WM BYaTNITNTEINY
wuudné exsavin lddualelas

3. wSaudiguAeasepyga 2 76

INLNY Analyze L@aNAEI Compare Means Wad ld@aaging Independent-Sample T Test

AN

Analyze Graphs Uilties Add-ons Window  Help

Reports » ) @ .

Descriptive Statistics 4

Tables | &5 T [ = [ e [
Compare Means » M Means...

General Linear Model P | T One-Sample T Test...

Generalized Linear Models P e Independent-Samples T Test...

Mixed Models » a.?nt Paired-Samples T Test...

Correlate » | B Oneway ANOVA...

W29 IUNUNFN Independent-Samples T Test L@DN number N ldludeg Test Variable(s) tlaz
\dan trap a1 ldluzdae Grouping Variable U NQTBANN trap(??) 219l6fidaAINY  Define
Groups 1¥im@n box i a1 Use Specified Values @a Group 1: 1 waz Group 2: 2 iflaanns e
LASBIVIHNNE | WNUALANWULT 1 WAslASIVNNg 2 uNUAUANWULT 2 wdINA Continue waz OK
ANAAY
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++i Independent-Samples T Test

Test Variable(s):

f number

(3) Use specified values

m Grouping Variabley Grou &
2?7
m@D ] Oguport [ |

l Define Groups

Help J

l Continue ][ Cancel J[

J L J

[ OK

|| pate || Resst || can

r < ar

wlAnaansnadl

T-Test
Group Statistics
trap N Mean Std. Deviation | Std. Error Mean
|prumber 1 " 34.45 4.677, 1.410
2 11 58.55 4.845 1.461
Independent Samples Test
Levene's Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Sig. (2- | Mean | Std. Error Difference
F Sig. t df tailed) | Difference | Difference | Lower Upper
Inumber Equal variances
.283 .600| -11.865 20 .000 -24.091 2.030] -28.326] -19.856
assumed
Equal variances
-11.865( 19.975 .000 -24.091 2.030] -28.326| -19.855
not assumed

sl Sig. (ﬁammﬁwztﬂu P) 7 t-test for Equality of Means 15 Sig. (2-tailed) H@N

3 s d = 1 £4 3 4 o dl Q. v v o o d L L] =L
Ny .000 ZaNAIUBENIT 0.05 LLﬁﬂ\i’J'Y'\]’]u’JuLLNaQVI"D‘]Jlﬂ@I’JEIﬂ‘]JﬂﬂaQLL‘U‘ULLG]ﬂGH\?ﬂu'ﬂEI’NN

- o L = s o dl e Lo ¥ . < = = = L v g = =
HEdIAY A NUANLUUN 2 anduuNad lannnIrsaidsednsnnlunsandutiiianaremud

' L L lﬂl a 3’1 L} v
AAuAnLULN 1 Aadulsisansy Ho

NN3IIENIREA: HANITILATITANUINAUANUNRILUUN 2 dN1sacandudtdanaedulaanuIu
NINNINNUANT 1 eildadIATY (o = 311.865, P = 0.000)
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5. nsiIsumnaunatsfIunu (Multi-samples Test)

drdpsmsnadaumunuiininnit 2 geduly swsanadeavldlasisnisiaerian
ANLUIUSIU (Analysis of Variance, ANOVA) YWANN132849 Analysis of Variance Aa N13LLL4
LLﬂﬂNﬂﬂ"laQﬂa\i (Sum of square) 284 variance ﬂﬂﬂuﬂﬂﬂﬂlﬂuﬂ?u‘] ﬁ']Nﬂ']Lﬁﬂ?lﬂ\?ﬂ')']NLLﬁﬂﬂ"l\]
uu ﬂ']'ﬂﬂ']u’)mvl,ﬂLNﬂu’]N'\Lﬂiﬂ'ﬂLﬂEnJﬂ‘]Jﬂ']ﬂ'J']Nﬂa"IﬂLﬂaau‘lfﬂlﬂuﬁjﬂqﬁiﬁquiﬁaqﬁsu
Vlﬂﬁau%:ﬁﬂ’]iﬁﬂi']ﬂ’)’]uﬂ'}’]NLLﬂﬂquWia‘luLLagﬂjquLLﬁﬂﬂ']Quuu’]Q']ﬂﬁ’]Lﬂﬁ!agls jﬁuﬁaQﬂqs
assumption AIH

i) AununInUszaIn1snAnITNIzANBLLLUNG
.. p=] . " @ o & . a " @
1) 15221N54 variance NINY AYUY mean WAL variance L?Juaai::maﬂu

iii) BNBWAN treatment LATFILINGDNDUY) FINAULABITLIN

5.1 WHUNSNAABILVVGNAADA (Completely Random Design, CRD) LazNISIATIER
AMNULUTUTIUUULINUUNNNLAYD (One-Way ANOVA; F-test)

m’n’mLmumiwﬂamuuudumamLﬂmmumiwmaaqLmuwﬁﬁﬁﬁwmwﬂamﬁﬂu‘tﬁ
AN nszlianaig wasdzaInean1sU i u,mmumsmaamavummLmumﬂmamam
ﬂmm NAFDY %380 emlemmsvmaawmﬂ 71 AzdpsfinnuaiENaAsIBARIRUNINTIgR Lo
ang Uniin 2une anewug

mMstaszvaaLlsUsLuununmadgniunsituundayaalaniudsrsaileds
Wisstladeidsn WeunmswSsuifisuaedsdulsndnguiianlaussuisuacue 2 nguauly

Source of variation Sum of square Degrees of freedom Mean square (Variance)
Between Groups S2 i-1 S22 =S /-1
Within Groups Si N-i S12=S1/N-1
(residual variance)
Total St N-1

NAFEDUAIY F-test F=S,2/S;2

Tunsnadaulyd error mean square (Hunasgiulunisnadauin ANNLANAINTEHING
& = = " Q ﬂl o v A " v U U i &
between groups HuAnAAUATITEAUNIMUA WS LM dunnIETRaIN ANNLANGATIHYS
LHB9NN9INNAYDY within groups 359

AD 89 mﬂmiﬁﬂmﬂ‘%mmaaﬂ%muaummfh (DO) wazdsunaluasn (nitrate) 20
msaumamqm 4 1in TaefiTnuugn livindu lenasansned 5 ae1nns i DO wa nitrate
mmmumavuaLmﬂmmumavl,u
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aNNATIY Ho: = o =us =4
Hi: pi#p 8NUeg 1@ ;i#]
W39  Ho: @@as DO weaz station N
Hi : @wa@s DO agndiipg 2 station LANEINAY

a1sasURanNIsNAsDY fAvUATEAUANNERNUA 95%
> P>0.05 2850 Ho WaAe3NALRas DO ueias station A
> P<0.05 Ufjias H, Wan931 aEinias 2 station HALAE DO WANAAY
(WaUfias Ho azlinsuinaadssasnelatneiilivindu azdasinnismasau
snluinAmaglatinelsivindu TnansSeudfisuidedou (multiple comparison) 358 113
NAFAUAMNLANANZDIA LR ABUGALE)

nse3endaya Tinsandayasiuiug (replication) 20usiaz station Tvinglunwins 6
AW (nIengayatiTuIueNn onawmIendayaluy Excel wd? Copy a1 Paste lumiinging Data
View 284 SPSS 16)

Asanindayainisnszanguunilndvia lid TaaRansana12ea9 mean waz variance 289
A1 DO weaazLs

Descriptive Statistics

Mean Variance
Istation1 7.0000 .010
station2 6.8500! .005
station3 4.6000 .010
station4 4.5000 .020
Valid N (listwise) 5

IINAITN A1 mean 289 DO 29aNNUBHAININNINAN variance WaAIINTBYANNIINTE
Nauuulni
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«:: data_pond_ecology1.sav [DataSetO] - SPSS Data Editor

File Edt “iew Data Transform Analyze Graphs Utilities Add-ons  Window

FPEHE T 60 EER A Hh SEE 0O

1 station £
station replication DO nitrate var
T 1.00 1.00 6.90 0.18
2 1.00 2.00 7.10 017
3) 1.00 3.00 7.00 0.19
4 2.00 1.00 6.90 0.23
5 2.00 2.00 6.80 0.21
b 3.00 1.00 4.50 0.35
7 3.00 2.00 4.70 0.34
8 3.00 3.00 4.60 0.36
9 4.00 1.00 4.40 0.40
10 4.00 2.00 4.60 0.45
11
< s [

Data View | Veriable View ||

Lﬁﬂlﬁﬁﬂﬂﬂﬁﬂﬂ%ﬂﬂttﬁ’) 1‘]Jﬁm1§ Analyze --> Compare Means --> One-Way ANOVA 64N

<= data_pond_ecology1.sav [DataSetO] - SPSS Data Editor

File Edit “iew Data Transform | Analyze Graphs Utilities Add-ons Window  Help
EEHS @ & !!mE'E Reports » $Q‘|
l1 - station |1 Descriptive Statistics »
I station f replica o= | l

1 100 Compare Means » [ IM Means... e
2 1.00 General Linear Model » |t One-Sample T Test...
3 1.00 Generalized Linear Models P Ay Independent-Samples T Test...
4 200 Mixed Models » n.!n, Paired-Samples T Test...
5 200 Correlate »| K One-Way ANOVA...
g 3.00 Regression »
7 300 Loglinear »
a 3.00 Neural Networks »
g 400 Classify »
10 4.00 Data Reduction »
11 Scale »
12 Nonparametric Tests »
13 Time Series »
14 Survival »
15 Missing Yalue Analysis...
16 Multiple Response >
17 Complex Samples »
18 Quality Control »
19 ROC Curve...
0

PAGE 25 OF 42



Y

Na1sUsENAUNNSaRUILN 01424491/01423491 sziiguasIen19TINe/dn23nen

wUNNYMINANAINN wandananudsnaasnisnaaay (luhil s DO uay nitrate) luUnNg
% ' . = oA v — P Aad o . ' !
Gnualugad Dependent List uazidannannaainisilsauiiay (luiill @a station (Ua)) lalu
224 Factor AN

.+ data_pond_ecology1.sav [DataSet0] - SPSS Data Editor _

File Edt “iew Data Transform Analyze Graphs Utiities Add-ons  Window  Help

CHAE B 00 8k A A4 S26E 300

1 station [

l station | replicati0n| Do | nitrate | var | var | var
1.00 1.00 6.90 0.18

i One-Way ANOVA

Dependent List:
? replication | f o

f nitrate

Options...

WO D~ | | &= Wi =

10 Factor:
P % | & station |

12 i oK l[ Paste H Reset H Cancel ” Help ]

. ¥ v 4 aa J _a . . ¥ .
N&A Options AIABDINITUFANANFAANUIIU AAN box PBYN Descriptive Laina Continue

£x)

e at_pon_cology1 .sav [DtO] - SPS Dta itor

File Edit “iew Data Transform Analyze Graphs Ulities Add-ons Window  Help

CHA B 00 LBk & At E6E 300

1 : station I

I station j replic var

1.00

23t One-Way ANOVA: Options

Statistics

B pescritive]

[:] Fixed and random effects Contrasts...

+2i One-Way AN(

& replication

|:| Homogeneity of variance test Post Hoc...

[] Brown-Forsythe | Options...
[ welch

W O~ O |&= W=

[ Means plot

10 Missing Values

@ Exclude cases analysis by analysis

12
= 24 () Exclude cases listwise

14 l Continue ” Cancel “ Help ]

[}
T

WINNANISNATDUNNERAN LAWLINHaNNLAnaen a1 lvsd AN 1aif  wazdidaens

Wisuiisudedauinaads station lauanma19nULNg 14 na Post Hoe  lag@anisn1seing 9
1% Aad o v .

16 du‘numan Duncan) waina Continue
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««f data_pond_ecology1.sav [DataSet0] - SPSS Data Editor
Exit

CEHE @ &0 =B A HdH ELEHE 0

File View Data Transform Analyze Graphs Uilities Add-ons  Window  Help

1 station £

. 2 One-Way ANOVA: Post Hoc Multiple Comparisons

[t
12 ~Equal Variances Assumed
3 [TLsp [Ts-nK [] waller-Duncan
4 D Bonferroni D Tukey Type lIType |l Error Ratio:
5 [ ] Siclak [ ] Tukey's-b [ ] Dunnett
B D Scheffe Control Category : [L-a.z.t v ]
7 [ RE-G-WF [ ] Hochberg's T2 [ Test
E [ IRE-GWQ [ ] Gabriel (® 2-sided O =Cortrol O = Control
z
10 ~Equal Variances Not Assumed
‘ [ITamhane's 72 [ |Dunnetts 73 [ | Games-Howell [ | Dunnett'sC

Significance level:

14 l Corttinue 1[ Cancel ][

Help 1

Ql

lﬂl kd é’
Wana OK azla Output 2BNANINIU

Oneway
Descriptives

95% Confidence

Interval for Mean

Std. Lower Upper

N Mean Deviation |Std. Error|] Bound Bound Minimum | Maximum

PO 1 3] 7.0000 .10000| .05774] 6.7516]  7.2484 6.90 7.10
2 2|  6.8500 .07071] .05000] 6.2147|  7.4853 6.80 6.90
3 3 4.6000 .10000| .05774] 4.3516] 4.8484 4.50 4.70
4 2|  4.5000 14142 10000 3.2294] 5.7706 4.40 4.60
Total 10| 5.7500] 1.25897| .39812[ 4.8494] 6.6506 4.40 7.10
|nitrate 1 31 .1800 .01000| .00577| 1552 2048 A7 19
2 2 .2200 .01414]  .01000 .0929 .3471 21 23|
3 3 .3500 .01000| .00577 .3252 3748 .34 .36
4 2 4250 .03536] .02500 1073 7427 40 45
Total 10 .2880 .10283| .03252 2144 3616 A7 45
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ANOVA
Sum of Squares df Mean Square F Sig.

IDO Between Groups 14.200 3 4.733] 436.923 .000

Within Groups 065 6 011

Total 14.265 9
nitrate  Between Groups .093 3 .031 100.876 .000

Within Groups 002 6 000

Total 095 9

N1FDIUNANITNATDUNNEDA

2INAIF9 WU A P-value 289 DO WA nitrate 1MNAY .000 F9FiANpENINTAUANNITDNY .05
(95%) Ufias Ho wanein@aads2ad DO uas nitrate luuaasLafinuuana9nuagiafig
dAN a6 (F3o = 436.923, P = 0.000; F35 = 100.876, P = 0.000) AMNa1AU LazlANLAN
Aefuagediied A Emeaiia (P<0.01)

Post Hoc Tests
Homogeneous Subsets
DO
Duncan
Subset for alpha = 0.05

Istation N 1 2

g @ 2 4.5000

32 3 4.6000

o b 2 6.8500)

10 3 7.0000

Sig. 333 165

Means for groups in homogeneous subsets are

displayed.

nitrate
Duncan
Subset for alpha = 0.05

Jstation N 1 2 3 4
14 3 11800

o b 2 2200

3¢ 3 3500

4 d 2 4250
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
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nsaUNaNIsSIIB U g ULENgaY Post Hoc Tests

ATIIEURE: KanTUSEusuEadau Seeaauaniasluunn uasutiseanidu 2 ngu N
ANHLANGNAUBENATE AN NENH IULAaZNEN

Subset 1: 1iafl 4 nuvafl 3 Wnlifinnuuanasduagfiiedidunieaia (P>0.05)

Subset 2: 1afl 2 futafl 1 uliFanuuandeiuasefinaddnaadfui (P>0.05)
nsagUuanIsnaaneiianldfiianwsuuan mean + S.D. ddnusiniaununansinldinnuuan
ANuatNNTgd AN NanR& (P>0.05)

5.2 MFIATIEHANNUUTUTIUULUINUUNEDINTG (Two-Way ANOVA)

Wadayaiinsduunaaane nMsNeuRumsnaassuuuguluudan (RBD) ansnaaau
ldvannsiAeInl One-Way Analysis of Variance @pld error mean square (Hutnaunilunng
NAFDUAMMNUANFAINIIZYIN among groups %38 within groups

Source of variation Sum of square Degrees of freedom Mean square (Variance)
Among Groups S3 n-1 S32=S3/n-1
Within Groups Sz i-1 S22 =8, /i-1
Residual (error) Si (n-1)(i-1) S12 =S1/(n-1)(i-1)

Total St ni-1 =N-1
WIBUNgUIEHINNGN F=S32/S2

WSBUNEUSEYINg sample  F =S32/S:2

ﬁ?ﬂﬂ’N 31NN130329U3N0 Ca ‘LmaamﬂmuameuﬂuaumﬂﬂusmumﬂLLMﬂmaﬂu'lmNam
(51’]5’]\‘1% 6 a8NNNIUINUINN Ca sluLﬂBﬂﬂﬂ’]uﬂLLﬂﬂﬂ’Nﬂ‘uLuﬂﬁﬁ]’]ﬂL‘Wﬂ‘ﬁiﬁ]'ﬂ’]ﬂ‘ﬁiﬂlu

a157197 6 U311l Ca Tuidandanfiaweaisuazine] luszauanguaneneani 30 U 60 U uaz 75

CL
LWFE] 30 U LNFE] 60 U LeE] 75 3 WNALE e 30 U WNALHE 60 U WNALE R 75 T

.......... 168719073245158617203054
.......... 161818772871149217643241
.......... 171217633465156317862897
.......... 168316992829152416782846
.......... 171913042446148016922965

1. fAsanindayadinisnszansuuulnfivsa Ly
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Descriptive Statistics

N Mean Variance
Male30 5 16.8380 .159
Male60 5 18.1000 712
Male75 5 29.7120 15.623]
Female30 5 15.2900 .205
Female60 5 17.2860 222,
Female75 5 30.0060 2.414
alid N (listwise) 5

HALAAIINEBRYANNITNTEANBUVVUNR

2.31A912W Analysis of Variance lag/l#lisunsa SPSS

lagayaadluaselufiddi 2 e Gaiud 2 categories (WnUWAEEIE 1 wazsunuweLiiads 2)
uAazIWAsl 3 22918 (Wnuans 30 Tusaa 1 81g 60 Tusie 2 wazans 75 Tuse 3) column 7 1
W (Seawe] = 1 uasiweidis = 2) column 71 2 1Tuang (1 =30 1 2 = 60 1 3 = 75 )
column 7 3 1 Thiuna Ca ludaamiiafludadnsusadns

va= *Untitled1 [DataSetO] - SPSS Data Editor,

File Edit View Data Transform Analyze Graphs

EHE B O EE A HE

’10: ’

sex I age | Ca |
16.87
1618
1712
16.83
1719
19.07
18.77
17.63
16.99
18.04
3245
281
3465
2829
24 .46
15.86
1492
1563
15.24
14.80
17.20
17 64
17.89
16.78
16.92
30.54
32.41
2897
28.46
29.65
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3.ksuiisusnasandoya

NLNY Analyze \d2nAd General Linear Model uslddndating Univariate vivinvaazdu
WA Univariate taan Ca 31Tl lugdag Dependent Variable Wazladn age Waz sex Nl luadag
Fixed Factors L&z Random Factors AMNa16U wane OK

PSS Data Editor

isform | Analyze Graphs  Uilties Add-ons Window  Help

B3 = E Reports » , @ ~
Descriptive Statistics »
Tables » I

age Al at

Compare Means 4
General Linear Model 4 EE’.‘! Univariate...
Generalized Linear Models P o Multivariate...
Mixed Models 4 ﬁ}{“ Repeated Measures...
Correlat 4
bl Variance Components...
Regression 4

r—

va: Univariate

Dependent Variable:
[ Ca

Model...

Contrasts...

Fixed Factor(s):
y age Plots...
Post Hoc...

Save...

Random Factor(s):
Sex Options...

Covariate(s):

WLS Weight:

Reset JI Cancel “ Help J
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S o g

wlAnaansnadl

Univariate Analysis of Variance

Between-Subjects Factors

N
lage 1 10|
2 10
3 10
sex 1 15
2 15
Tests of Between-Subjects Effects
Dependent Variable:Ca
Type Ill Sum of
Source Squares df Mean Square F Sig.
[intercept  Hypothesis 13489.985 1 13489.985(  3.785E3 .010
Error 3.564 1 3.5649
lege Hypothesis 1136.557 2 568.279]  264.347 .004
Error 4.299 2 2.1509
[eex Hypothesis 3.564 1 3.564 1.658 327
Error 4.299 2 2.1500
|pge “sex  Hypothesis 4.299 2 2.150 667 522
Error 77.336 24 3.2229

a. MS(sex)
b. MS(age * sex)
c. MS(Error)

WU Sig. WUI sex WAz intercept sex*agé AININATT 0.05 WaA9IINUSNI0L Ca Tund
aalansdaane liuananenis wazlaid interactions seWinawanUaNga9Ua wAUSNI Ca Ty
wanlatanganunana Al dIAty (P<0.05)

A1551897UKRa: Vs Ca Tuidandamiaaandlaiuanenanu (F 1o = 1.658, P = 0.327) wazlaifi
interactions S¥HININANLDIYADIUAN (F220 = 0.667, P = 0.522) weit/3uau Ca Tuidaaiaiang
ANNULANANNUDENNWBE1AL (F220 = 264.347, P =0.004)

lunsaifitadeifian 1NununIsnaaswuy RBD (sl?ff Simple Factorial) 9zlaifl interaction
a [ = . ' ' = '
HNAU ¥INNIINAFaULANAINH interaction LEAIIINITINUNUNITNAADI LNIBNIZEN A L3
niludasrnudan arsulasuununisnaanaiilu CRD

WINNNINNIT 1 1998 (factorial experiments) o General Factorial nviuatladavitaiy
tJavsnvium (fixed factor) LLazﬁﬂﬂﬂﬁ'ﬂﬂﬁﬂLfﬂuﬂﬂﬁ’ﬂiju (random factor)
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6. MFIATIZHANANNUS (correlation)
NSYINANNANNUSTZMINAIULLT AIDEN ADINITUIANNENWUSIENIN DO AU nitrate
11Jﬁ|,m.4 Analyze --> Correlate --> Bivariate AN

data_pond_ecolog av [DataSet0 P Data Edito

File Edit “iew Data Transform | &nalyze Graphs Utilities Add-ons Window  Help
B El' h” ?SWE'E Reports » %.‘
|1 - station ’1 Descriptive Statistics »
l station ‘ replica Tables ' |
1 1.00 Compare Means 4
2 1.00 General Linear Model »
3 1.00 Generalized Linear Models  »
4 200 Mixed Models 4
5 200 Correlate » | %2 Bivariste...
g 300 Regression » | %2z Partial...
7 3.00 Loglinear » | & Distances...
3 300 Meural Networks »
g 4.00 Classify »
10 4.00 Data Reduction »
11 Scale »
17 MNonparametric Tests »
13 Time Series »
14 Survival »
1£ Missing Value Analysis...
Multiple Response
17 Complex Samples »
18 Quality Control 4
10 ROC Curve...

= ¥ . . . & o a A o v @
£AUNUNANN Bivariate Correlation 3MNUULEBNAIULSNADINITHIANNTNNLS lUIN192
Variables (nsfinfdaudsanuiunnnannsaidonldludeelavianasiuls wansiasizvinesn
Q Q. . Q. U V. =y U Q =Y A{ Qs Q.
wlUsunsuazmanuannus luuaazaulsiilugg 14) adn box @aNUssANSanaunus
. . a o AN o %
(coefficient of correlation, r) NABINIT (1uwutaaﬂ Pearson) uaina OK
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7 |data_pond_ecology1.sav [DataSet0] - SPSS Data Editor
File Edit View Data Transform Analyze Graphs Utilities Add-ons ‘Window  Help

CHA E 00 65k A A8 S6E 00|

11 - station 1
I station l replication l DO | nitrate | var | var | var |
1 5 a
2 fii <= Bivariate Correlations
3 1.0( 3 :
Variables: .
4 2.0 & e & o Options...
a5 2.0 f replication f nitrate
B 3.0(
7 3.0
8 3.0(
9 4.00
10 4.00
11
2 r Correlation Coefficients
13 A Pearson] [ Kendalstau-b [ ] Spearman
14 - Test of Significance
15
(5) Two-tailed () One-tailed
16
17 Flag significant correlations
;f u OK J[ Paste 1[ Reset 1[ Cancel ” Help ]

<

% a =
Tauan19ILAT =AY

Correlations
Correlations
DO nitrate

IDO Pearson Correlation 1 -.950™

Sig. (2-tailed) .000

N 10 10
Initrate Pearson Correlation -.950" 1

Sig. (2-tailed) 000

N 10 10

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

o [

NANTSILATITHANNENNUS WLI1 DO waz nitrate HAnuauwisnudavuasefivsdrannig
aad o K o o a < v o &
saaNsEaUANNTENY .01 TaslaanlssAndanannus (r) = -0.950
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6. NFENNTINDENEE
4 . < 3 an a ' =
nmsuaatayalugns v (graphical method) L1 HUNTUEAIAIEAALTINTTAUIUN DENNTN
Ml laledne nrsasreansnlu SPSS asnwing lalas A29819 ApIN1SYIINTINUNG (bar)
299 Rde DO u@az station laafl error bar @2 lufitny Graphs --> Legacy Dialogs -->
Interactive --> Bar @4AW

vsi data_pond_ecology1.sav [DataSet0] - SPSS Data Editor

File Edt View Data Transform Analyze | Graphs Utities Add-ons Window Hep
CHE B &0 LEE A | chetbuder.. EQ‘

1 station 1 e I o
station plication | DO | nilrate 3DBar...

1 1.00 1.00 6.90 018224 ye...

2 100 200 7.10 0.1] ) area..

3 1.00 3.00 7.00 015 @ pe...

4 200 1.00 590 0.2 [ Hoh-Low...

5 200 200 6.680 0.2

6 300 1.00 450 F ==

[ Error Bar...

7 300 200 470 03 o —

8 300 300 460 0. ISl

9 400 1.00 4.40 0.4¢ ] scatteriDet...

10 400 200 450 0.4 Luf Histogram...
Interactive » | il gar...
*’ Dot..
A Line...
A Bibbon...
' Drop-Line...
o area..
Pie... »
80 Boxplot...
1% ErorBar...
ol Histogram...
| S | Wi Scafterpiot...

vinnsann DO M lddaeluunuad (y) uaz station Tuwnuuau (x) adnandannsindaya
station 1111 Categorical

<+t data_pond_ecology1.sav [DataSet0] - SPSS Data Editor
Fie Edt View Data Transform Analyze Graphs Uilties Add-ons Window  Help

= . é E LT b o B3 ofs B f (O

v2t Create Bar Chart

1 : station
[ et _ Assin veriaties | or chatOptions | ErrorBars | Ties | ontions | [

1 ——

— )t st .
2 | @ Count [$count] .
3 ‘ ﬁpawm (Spct]
4 replication
- & nirate & oo
6 station
7
5 Legend Variabies Scale

. .
g Color: &h Cluster -J
10 Stye: [ | (M@ steck ~]
I Panel Variables
Bars Rep [DO] (V] Display Key

Means -

[ox [ peste J[ meset [ concel J[ new ]

FEEERE

PAGE 35 OF 42



Na1sUsENAUNNSaRUILN 01424491/01423491 sziiguasIen19TINe/dn23nen

d1ea9n15la error bar lfnn6N9 Error Bars laannsnszangansdayaiaaenisin lngen S.E.
mean tfuanfigaldnunn

-,: d _pon_oco1 .sav [DaI]S ata Elor
fle Edt  Miew Qeta Transform Anslyze Graphs (Rities Addons Window  Help
cEa @ X 8 ] '

11: station ate bBa d =

Assign Varisles | Ber Chart Options | Error Bars | Thles | Ogtions |
[v] Display Error Bars
Interval

Unts: Standard Error of Mean -

Wioivlolo s win =

‘|8

[ok J[ esste ][ meset ][ camm [ new |

¥ ﬂl A’ Lol P = Vv v v
lauans1wasil wazanusanansnsiSeuisuddaulasig

Bars show Mean
8.00
———
==
6.00]
e o st
o
a 4.00]
2.007
.00 T T T T
1 2 3 4
station

PAGE 36 OF 42



aca o

Na1sUsENAUNNSaRUILN 01424491/01423491 sziiguasIen19TINe/dn23nen

7. MINATIHNTAANDELELEUDEN19918 (simple linear regression analysis)
unsAnedeaNaNNUSIenINalsIESNIN 2 62 TasnaInIsNIIuAI2ag

(-7 (-7 ‘:! =1 v o 1 (-7 (-7 Aﬂ! v v ‘=! Q 3’1 =l L% - 74 L

mndsanilarsanasnruaaIaulsaanieliarmin . aedauilsnigasinnuaunisaslusi

LILAU IAINITOLAAN ﬂ’J’]NﬂNWNﬁﬂuEﬂ dNNTILTLAUAIN

Yi=Po+PiXi=ei;i=1,2,..,N
YD Yi=a+bXi lagfifo=a,pi=b
Wa Y= aaudsenu (dependent variable) Lilp9a1nAn Y Auagiuen X

X = eu5da5¢ (independent variable) ¥38 AIWUTEAULNA (predictor
variable)

Bo = dIuAALNN Y ¥ AaAn2pe Y e X fanTugus
B1 = AANTU (slope)
e = ANUAAALATBUDENNGN (random error)
ANNAZW  Ho:Pi=0 w32 Ho:Y ldfianuanwusnu X Tuguidadu
Hi:Bi#0 Hi : Y ieanuannusny X Tugiiaeu

AdNUSEENENNSANNUA (coefficient of determination, R square, 12) ANUSEANEN1IAMUA
ANNEES dasiuficauls X annsaadunsniswasuulaizeassauys Y ld aadiudn 2 snnuang
Y waz X §anudunusnuann

AIBENN NNFIATILHNNTONN DL TILEUDENNENE F21INAN concentration AU absorbance
aaauanTuils inSandayancil

«a: *data_standard.sav [DataSet1] - SPSS Data Edito

File Edit “iew Data Transform Analyze Graphs

EHE 0 &0 EE A HH

’1 : concentration ‘D

concentration absorbance
1 | 0.00| 0.000
2 0.04 0.039
3 0.08 0.078
4 0.12 0.105
5 0.16 0.155
B 0.20 0.192

Aezvimsannasdaiau 1Ay Analyze --> Regression --> Linear 90
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File Edit ‘iew Data Transform | Analyze Graphs Utilties Add-ons Window  Help

Bgé E’ o !!maﬁ Reports 4 Q~|
1 : concentration o Descriptive Statistics »
Iconcemration absorh fobes ’ var | var var
1 0.00 i Compare Means 4
2 0.04 i General Linear Model 4
3 0.08 i Generalized Linear Models P
4 012 Mixed Models »
5 016 i Correlate 4
6 0.20 | Beoression » | R Linear...
7 Loglinear » Curve Estimation...
8 Neural Networks » st Partial Least Squares...
9 CEES ¢ R Binary Logistic...
10 DatalReduction > | B, mutinomisl Logistic...
11 =eale g R Ordinal...
12 Nonparametric Tests 4 nR" Prob...
13 Time Series 4
1 Survival » nﬁz Nonlinear ...
15 Missing Value Analysis... R Weight Estimation...
= Multiple Response > zﬁs 2-Stage Least Squares...
17 Complex Samples 4 Optimal Scaling...
18 Quality Control »

19 ROC Curve...

= v . . & o [ a ' o
2£AUNUNAN Linear Rgression anuildanaauisdase (X) lUgae Independent(s) wazmiunlsana
(Y) lu2ipq Dependent uganm OK

File Edit “iew Data Transform Analyze Graphs Utilities Add-ons Window  Help

EHA @ O LEEF A HE SRE 300

¥ e

1 f concentration |f ahsorhance |

2 -Block 1 of 1 [ pos. |

a

4 -
Independent(s): Ostions...

5 Ifconceureﬂon |

6

-

10 Selection Variable:

11 L | [ Fue

12 Case Labels:

5 | |

: WLS Weight:

- — |

15

16 I OK ]I Paste ” Reset ” Cancel ” Help ]

17

18
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[ Y3

NaN15ILATIERUSIN AT

Regression

Variables Entered/Removed®

IModel

Variables Entered |Variables Removed| Method

1

concentration?

|Enter

a. All requested variables entered.

b. Dependent Variable: absorbance

Model Summary

IModel

R

R Square | Adjusted R Square

Std. Error of the

Estimate

1

.9989

.996 .995

.004962

a. Predictors: (Constant), concentration

ANOVAP
IModeI Sum of Squares df Mean Square F Sig.
1 Regression 025 1 025 1.034E3 0003
Residual .000 4 000
Total 026 5
a. Predictors: (Constant), concentration
b. Dependent Variable: absorbance
Coefficients?
Standardized
Unstandardized Coefficients Coefficients
IModel B Std. Error Beta t Si(_;.
1 (Constant) 000 004 -146 891
concentration .954 .030 .998 32.159 .000
a. Dependent Variable: absorbance
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Coefficients 9:UEAIANUSEHNIENUSEANB AMNOADDE A3
a (Bo) = .000
b (B1)=0.954

NANISNAFDUFIUNTAALNY Y
Ho : fo =0 818850 Hy (t=-.146 Waz@n Sig. 284 t = .891)
nansnadauANENNUSAU UL E LY
Hi: i # 0 ULas Ho (A1 t=32.159 wazmn Sig. 2849 t = .000)
WaANIT absorbance Waz concentration HAMNANWUS lugULELEY

d1ep9n151n W 1UALMY Analyze --> Regression --> Curve Estimation 640N

data andard.sav [DataSe P Data Edito

File Edit View Data Transform | Analyze Graphs Utiities Add-ons ‘Window  Help
=H S E" O E ] Reports b§@~|
[1 : concentration ‘U Descriptive Statistics »
|concentration‘ absorh]  1o0eS ' I jar
1 0.00 i Compare Means »
2 0.04 i General Linear Model »
3 0.08 i Generalized Linear Models P
4 012 ( Mixed Models »
5 016 i Correlate »
6 0.20 | Regression » | R Linear...
: Loglinear » Curve Estimation...
Neural Networks » ,,Rls Partial Least Squares...
(Cest * | R Binary Logistic...
Eatafeduction 4 uﬁr Multinomial Logistic...
SEal ’ oﬁ, Ordinal...
MNonparametric Tests 4 R, Probit...
Time Series »
Survival » ,.Ez Nonlinear ...
Missing Yalue Analysis... "’"zs Weight Estimation...
Muttiple Response » zﬁs 2-Stage Least Squares...
Complex Samples 4 Optimal Scaling...
Quality Control »
ROC Curve...

‘5’ ¥ . . . &’; = r =3 ] (%
=AUNUIGNY Curve Estimation MNUULEBNAILUIDETE (x) 1UJ2D9 Independent(s) wazAudsau
(v) lU2in4 Dependent @@n box Linear Wdanea OK
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v+ *data_standard.sav [Dateﬂ] - SPSS Data Editor

Fiie Edt Vew Data Transform Analyze Graphs Utities Add-ons Window Help
CHA B 00 =EBF A A SEGE SO0

[1 : concegization 2
+2f Curve Estimation

1 Dependent(s)
5 B e ]
[ -
3 -
4
= ~Independent
5 (5) Variable:
7 [
) Time
. CaseLabels: Include constant in equation
1 s Plgt modlels
Models =
[v] Linear [ Quadratic [ | Compound [ | Growth
[ iogarghmic [Jowic  []g [] Exponential
[inverse [“Irower: [ ] Logistic
Upper bound
("] Display ANOVA table
[ ok || easte |[ Reset |[ conce || Hew |

kd Q é’
lanadsingesil
Model Summary and Parameter Estimates

Dependent Variable:absorbance

Model Summary Parameter Estimates
Equation | R Square F df1 df2 Sig. Constant b1
|Linear .996 1.034E3 1 4 .000 .000 .954

The independent variable is concentration.

absorbance

© Observed
0.200+ —Linear

0.1507]

0.1007]

0.050

0.000 T T T T
0.00 005 010 015 0.20

concentration

PAGE 41 OF 42



aca o

Na1sUsENAUNNSaRUILN 01424491/01423491 sziiguasIen19TINe/dn23nen

N3NNI scatter plot WU linear regression lananail

Linear Regression

200 {0654 % x +

A50==-

absorbance
o

100 7/

050

R Sq Linear = 0.996

000 -
00 05 10 15 20

concentration

UIFUIUNIN
ugNa waedszay. anl. tendnsusznauni1saaulIza 311 405 IessdauI5INY. NAIIN

TN AMINBNANERST NEINSNABYBULNY, 29 ¥,

=

YLEFET Ygs. 2550. enanslsznaun1Taauian 01424381 dainen (389 N5IATIEH

LX) Q

Foyanwinainsndssdulasldlusunsusniesy SPSS for Windows. n1A327
#0221 AUNINANENST NVNINBANBASANEAT, 19 W,

SPSS, 1933. SPSS for Windows Base System User’s Guide Release 6.0. SPSS Inc., Chicago,
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