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Abstract

This research is the comparative of Statistical packages to analyze
Nonparametric Statistics. The compared packages in this research are SPSS
for Windows, Statistica for Windows and Minitab for Windows. The study
shows the following results.

SPSS for Windows has the most number of the test statistics, Statistica for
Windows has more number of the test statistics and Minitab for Windows has the
least number of the test statistics.

The accuracy of the analytic data are not significant difference among three
Statistical packages for both small and large sample sizes.

Considering time to analyze data, Statistica for Windows and SPSS for
Windows show significant difference . Statistica for Windows takes the longest
time to analyze data for both small and large sample sizes.
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2 12 &k 5
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Web = 1umuden (IHIUDY)
o I'4 3
= NUIUNTNUUA UDINY)
o o A =4 :fd',
R; = Wasmusadaui luninmuan j

] Y o ot o o s e 1 9 a
HaznuM s nunInmuauazuaeaiiai ludesswnull annse
4 4 a n’:
szanamsuenues y2 Tademsuenusaunlnaunid 1 df =k-1 doiu
°lumsmmmnw3ﬂqmzmmﬂ"lﬂmmé’ Ndf =k1
lt;\l o A 3 A9 a a Y
uad s ruaeeunTeunInlineanu 1l mimemuningald
m9ngs N Kendall’s Coefficient of Concordance fuaasdaaingn W
e W =2/ bk-1) Tasezalfiasaundgiunan (Hy) diewuha W ain
Joyadedrannnimieninumiings W 91aa1510 Kendall’s Coefficient
v E4 3
of Concordance #ifi1 b, kuaz o Tagmsailezldiile k=3, b=28¢8
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O e 2
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vInmMsnageuveaiauny dnlfesaundgundn (Hp) deavuieany
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TmImuud k ninwudiufiedindes 1 g Muanandu dwensdesnisnsiy
] 9
aoldnglathenandu  awnseldismanSoudiouFonygald ds
1. uBsudeunagid s ieaguiglathefiuanaiaiu
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o { ] ¢
nInwud lathaianiminaudaiug (Control)



11

A3

Tagaznaaeneazdealuuaaziadenudiduastl

o nlSoudisuninmudnngidulal1d
P @ o o w o =] a [
fiszdmioddy o uazdwuvesufenfivinalvg aunse

9y ~ ¢ A . . T s [l A o o W
ﬁ;ﬂ"lmmsmuum N 1iae ] UANANAUDYNNUYTIATY

bk(k +1)

3 Y
A

& ' a AL A V@
o Zg lﬂuﬂ’m’]ﬂﬂ‘]i’lﬂﬂﬂﬁ luﬂuﬂu‘ﬂﬂﬁ‘m"%ﬂﬂ‘lﬂu a
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HATINUVBIRIAUNYDINTNNUAN j (MUITUDY vﬁmm‘u)
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o SufsunInmuanassmsiunInmuanIugu (Control)
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UnAsIAesmsFouieunInuuadug  MmMSnuaaILgu
(Control) Tuanatunsely 1wy  AesmanfSeudiouninuudsu

‘Q g T A [
firaduduanlnifuninaudnlugu (Control) dldfiutlszd

[ o F) A A d 1 9 1
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nseli Mdmuaman lRi -R
~ v [ [] ; 9t ﬂ
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We i=luazu=23,...k

annsolasaunagiunan (Ho: 6;=0,)  UAZEBNTUAVUATIUIBY
(H;:0;26,)18  1dlen q(ec #c) 1891nm1519 Critical values uag#c = k-1

(#c : dependent multiple comparisons)
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o

o v A Y a A 4 o d"
ﬂ‘li!ﬂUi1Ui?ﬂﬂﬂgﬁ!ﬂﬂi%1uﬂ1i?%ﬂu!ﬂ]Ji]”lﬂ!mﬁ\l‘llﬂgﬁﬂﬁu

aw d' d' 9 =
- ﬁﬂy'lﬂ'lﬂ\ﬂu')ﬂﬂ‘l’llﬂﬂ’l‘llﬂ\i !lﬁa‘iﬁﬂy’l%'lﬂﬂﬂﬁzlﬂﬂﬂﬂlﬂﬂIllil!ﬂiil
[~ A aa
- pudeyannmsiFlilsunsulumsimngimeada
a [$] o 9 1 A o [ d aw
= AATIZUUDYANTNHIVIANC) mu‘nmnuﬂumqﬂszmﬂmmmmw

3.1.2 mytinauedeyn
o ) - vo &
vAmsAnywazmsnususwdoya annsamueswaziden laasil

a o w s o w o a QQ:I'
- anwazddguaziadiinaundszmsves llsunsududogimeadang

3 Tilsunsy

- msdansdeyaunzitnild wiewagud dsTasdeiveld lums
¥
Anreraiane 3 Tusunsy

g a a ° @ = 4
- uansdeyaroilSeufioudse@nEmm dmiunsimsizdaan
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3.2 mInaaenuaznaaedlFldsunsy

v A ° o awv n’;‘ dy A 4 g A
msaaden llsunsudmivveuwavesnuidonisil  gadszasdidesdune

o 9 o £ a an v a
dadenTlsunsudifogdl  Fwannsadinseddeyannadauuylildnniines 14

wanensdigade i
Asdifi 1 A3l 18819 1 NG
(The Single-Sample Case)
n3tidl 2 n3fl A6 2 nguiifinnaduiusiu
(The Case of Two Related Samples)
A3dif 3 A3l faetn 2 nguitduBassiu
(The Case of Two Independent Samples)
A3 4 n3dl #een k nguiifiaTduiusiu
(The Case of k Related Samples)
n3dT 5 n3fi d1eo1e k nquiiduaseiu
(The Case of k Independent Samples)
nsdif 6 msdannuduiusinsmsnageutivdine
(Measure of Correlation and Their Test of Significance)
Asdif 7 MINATBUNTHINGUDY

(Test of Goodness of Fit)
MINMaNE uazauaNTATIAY 3 lRaiden T sunsudmivanisunded
18un
1.Tlsunsy SPSS for Windows
2.Tusunsu Statistica for Windows
3.Tusunsu Minitab for Windows

Tasluudas Tsunsuldims@nuduasidey  anwdesmsvesTsunsy
@y 9ilnsal (Hardware) meuenidesld dudu  Fmsldnuvewdaz Talsunsa
aasasuanuannselumsinsevada Tasfinuningiievelisunsy uazdinuen

14
Help veeTulsunsy dude 11 fis manaassldaueis
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3.3 Tidsunsn SPSS for Windows

3.3.1 dnwazndng uaz midamsdeya

Tsunsy SPSS (Statistical Package for Social Sciences) u
Aw o é’ o [ oo s J ya’ ~ d?’ Py a o
Tdsunsundaiidudminauisenedauemans  lai5uAaliuRumIneds
Jd 3 . ! :; =) QU a
auaunesa (Stanford University) 1uil 2508  uaziumanedesarln
[} 4
(Chicago University) 141l 2510 Taglduinsesnsuiunesvunalvgimniu
o v n‘ g \ L
uazlimslSudlyeaudwsaiuuouduga SPSS  deanlddauias
Tilsunsulit1f1ddumsec luTasnouiiumedlull 2525 Tuilegiiuiftions
suilgalibsunsuldannsaldaulduuszuy Windows
. o a 3 a 9 b
Tisunsy SPSS for Windows — wasninaaas lalsunsuiseuiasuaa
k4 ]
wlfiiloionsafan (Harddisk) 19.3 wneluy vie 20,247,182 luv Uszney

b4
denfludoya avua 131 ufludoya

332 anudeamsdwivllsunsu (Program Requirement)

uazdnyazi

332.1 ISesneufianes

3.3.2.2 53UUAURUMININU (Operating System : OS)
#o Windows 3.1 'l

3323 mheanuiansn (Random Access Memory : RAM)
atavien 4 iz lun

3324 Hefeianad (Harddisk) ag1avies 25 wng lun

3325 atszananaveldsunsy  1435msdiondids (Command)
UATANTONTAINANITAATIZH (Output) @i TRaeuvi
(Interaction) fAvuEAINAUUID (Monitor) WIOMIUAAINANS
nngvideyalasdudluniludoyansuudadinad (Diskette)

wiauAsEBNIATEIANN (Printer) 18
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3.3.3 msdamsdoya (Data Management)

3.3.3.1 mydaudeyarzeglugilanlsain (Spreadsheet) nioRnume
dlunuy Row uag Column Tasusag Column wzunudeya
vauAnzAwls (Variable) uazudas Row szunudeyavos
uanzmduna (Observation)

3332 Tisunsy SPSS for Windows aanseaiivayu Data file

3 v
Types du lanail

Data File Types Supported by SPSS

File type Created or saved in

SPSS (*.sav) SPSS for Windows for SPSS for UNIX,
Release 5.0 or later

SPSS/PC” (*.sys) SPSS/PC*

SPSS Portable (*.por) | SPSS on any platform

Excel (*.xls) Microsoft Excel
Lotus (*.w*) Lotus 1-2-3 Release 1A, 2.0 and 3.0
SYLK (*.slk) Microsoft Excel and Multiplan
dBASE (*.dbf) dBASE II, Il and IV
Tab-delimited (*.dat) | ASCII text files with values separated by
tabs
TaeTilsunsy SPSS for Windows annsoaududeya

awnanla Sdeymiuiinlugluuuves SPSs (*.sav) nieduq

9z@e9911m3 Converted 1dufiau

3333 annsasmufludeyaign tuiindlusiauead (ASCID) 18

L



diinusayanan nszveundaiansel:
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3334 msud lvdeya (Editing) ildfamsadeus (Changing)
ﬂmﬁm’l’aga (Adding) uazmsam’faga (Deleting)
3335 aunsenlfeundasduiesandgy dmsudunlsidugauay
wdodidnys udaduaniu 13 udaulsns
3.33.6 mytamsiua liauyselvesfoya (Missing Value) ims
fmuasiamus liauysel14 2 ma Ao
- Msmuuann Tusunsy (System Missing Value)
- M3fuaIng 14 (User Missing Value)
3.3.3.7 @1N50RenMAUNALINEIUNTD MsIRenMAUNALINEIU
Tawiidouly eldlumsilszananane 1y
33.3.8 aunsafudoyafidudamy Numeric) wasfidudadnus

0 é N T q’l’
(Alphabetic) 1§ Fadoyaduavezdeatiumugruduminiu

3.3.3.9 gunsesuiludeyn Merge) Hunfludeyalnild
y . 2
3.33.10 sunsosenenifludeyainsdunaniludeyani Ty
' A 4
daunilsveuiludeyaduq 14

3.3.3.11 ﬂ’lillﬂﬂ\iﬂﬁﬂﬂﬂ’lialﬂﬂ&’ﬁ’ ﬁ1ﬂ1iﬂﬁ1ﬁuﬂ1ﬁ’uﬂﬂﬂﬂﬂﬂ“‘ﬁ
=)
3N19 A9

- 11999MN (Monitor)

- MaATeNYH (Printer)

L

- fufinauruandinan (Diskette)

a 1 o o o 4
Nﬁﬂ'li’]tﬂi']&;’ﬁ"ﬂzLlﬁﬂﬂﬂﬂuﬂlﬂ\lﬂ'l’a’ﬁ i’]ﬂﬂglﬁﬂﬂﬂ'\i'uﬂi'l%ﬂ !lﬁ%;’ﬁ']ﬂﬁ%l%ﬂﬂ‘llf’)\‘l

- Aa b
ANUHRANDIANIAAYU
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3.4 Tisunsw Statistica for Windows

3.4.1 dnvaziding midansdeya

13

Talsunsy Statistica for Windows ({lulilsunsuduSegilmsadaves

u5tn Statsoft $1da W Tsunsuifianuannsalumsinszvddoyamaada
] a 3 v ] . & .

Tavamedszian dedadsTusunsuiSsuiesuda v ldiitefiensanan (Harddisk)

3
17.1 wine luvi v3e 17,949,319 Tuv #aalsznoudae 256 files, 3 folders

3.4.2 anunesmidniulysunsu (Program Requirement)

uazanyazn

3421 w5eeneuRaAeg

3.4.2.2 320UAURNMIN9U (Operating System : OS)
fio Windows 3.1 4l

3423 MiIeA192A317 (Random Access Memory : RAM)
athatios 4 wnz lud

b4 ]
3.4.2.4 wWenosadan (Harddisk) ee1iles 23 wng luw

3.4.3 Mm3dam3vUeya (Data Management)

3.43.1 mssanudeyavzeglugilansaiin (Spreadsheet) niodnuaus
duuun Row ez Column Tasudaz Column asunudeya
voudazAuls (Variable) uazudag Row ssunudoyavos

unazmduna (Observation)
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3.4.3.2 Tisunsy Statistica for Windows  snsminduazdeeen

(Import/Export) uﬁwﬁ'aga"lﬁ’fﬂmagﬂuuumﬂiﬂiuﬂsuéuq
A1l

- Microsoft Excel

- Lotus 1-2-3 for DOS

- Lotus 1-2-3 for Windows

- Quattro

- dBASE M+

- dBASE IV

- Paradox

- STG (Statistica Graphics format)

- SPSS
- SAS

14
- ASCH viaun fixed format data taz free format
data
uazmmmﬁn%’w’n’mga (Import)  W1UN1 Microsoft Open

Database Connectivity (ODBC) A ugvesasnuazaanse
emmwizunduvesdoyn Iaeld SQL Language anldlu
msannziveyald
1) Ay o o’ll i ¥ .
3433 maufladeya (Editing) vhldsenisulaous (Changing)

mafindieya (Adding) uazmyauteya (Deleting)
3.43.4 mydanmsfivan luauysalvesdoya (Missing Value) fims
fmuasiaunua liruysalld 2 e fie
- M3nmuAIN 1sunsu (System Missing Value)
- MsinuaIng 19 (User Missing Value)
3.43.5 annsafenmdunauedIunie madenmidunaundulae
dou'ly melflumsilszuranade'ly

o { a . e o o
3.43.6 sansasudeyaiiiuduay Numericyuazdoyaiiludsnys

. A - Q =y A g
(Alphabetic) I¢ #deyaduavesdeaiiudiavguduminiy

3.43.7 auniasnuiludeya (Merge) Whunfludoyalnild
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o ' 2
3.43.8 awsodanenuiudeyauted wnnufl udeyanilalihilu

N -
drunilvsadudoyaduq 14
a L4 ° L4 14
3439 MInAAIMAnINMIIRIZE  anunsadimualiuaasesn’d
3NN fe
- N"49901W (Monitor)

- ManTesRuN (Printer)

L

- tufinaudufaninad (Diskette)

)

@ { ' d 1
3.4.3.10 snsofuawesdeynifivinalvgl 18 szunw 8 mnzluvide

¢
1595a (Record)

3.43.11 aunsaGssdnudeyamalundudoyald

3.5 T1lsun3 Minitab for Windows

3.5.1 dnvasndifn uazmsdamdeya

Tilsuns Minitab for Windows qﬂeammnﬁmﬁaﬂ A.8.1972 1ield
ﬂszﬂﬂumsn‘%‘au"imﬁﬁaLﬁmé’ummﬁ'nﬁnm‘luum?mmﬁ's%’gmw’f;mnﬁEl
ssnndnuashidailddammesllsunsuduanniiie - Taeldnwya
fudrda gy mndesnts ¥ Tdsunsumarada ttest Sunsnazdoserndoyn
fou Taelddds READ g2 IhmsiinseiaddTneldfds TTEST dhudu

Minitab for Windows ifluTulsunsufiaunsedinssviadanade oz
¥1Rroudhannlaeialyl  udnseifemsiinssimsoanes msdianedany
wilsisou wiemsimneveynsunar Wudu  Tudwnswliln (Graphic
Feature) (¥4 Steam-and-leaf, Box-plot n§e nsmlvesdeyafiflueynsuim
udn

Minitab for Windows Husomansdwequssn Minitab Inc.

ar ~ g v a d .
Uszmaanigenim Wulusunsuvnadni hideal¥ersadan (Harddisk)
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3.5.2 anudeamsd1miuldsunsu (Program Requirement)

wazdnuazi

3.52.1 1neeluTasneuiiunes IBM vie IBM Compatible XT/AT

3.5.2.2 52UUAIVAUNITNIU (Operating System : OS)
foWindows 3.1 %u"lﬂ

3523 Mmiheanurdnm (Random Access Memory : RAM)
aghation 4 wne Tus

)
3.524 tilefasafen (Harddisk) egeties 23 wng lun

3.5.3 M3damidoya (Data Management)

v
=

3.5.3.1 Soyai1farAesgniiuiindausifa ASCI winiu
3.53.2 mawisuniludeyass 19 Editor vaaTalsunsy Minitab for
Windows 104 i3entimstleudeyauuy Inlined data
3.5.3.3 dnuszdeyaiituiinlumazaefing wwunudoynvessas
dauls (Variable) nazdoynuaazardauna (Observation)
3.5.3.4 puuumstiuiindeya annseduiin iy 3 dauaz e
- Fixed Format fiv mMsmuuadumivesnidaulsedis
udueu Hagdimseumussdauilsunazdl swdesssy
Sumisredinivosianlsiiug
- Free Format fis msiiudinTaemauenasmaunlsveanaz
annlseenniniulaslddesinsediedon 1 ¥oq
- Matrix fie matfuiindeyalugilvesunind uaziFeassey
sulsyeaasnaniug
3.53.5 msuf lvdioya (Editing) finldwsmsnldousm (Changing)
msiiindeya (Adding) uazmsaudeya (Deleting)
3536 auanldsunlassuitenssangudwmsududsiidudaay

v o o 1 3 L] ) T
nSef10nus udnfuaniu 13 luaunlsdln
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3.53.7 ansaudlasdeyafiegluzilmandn Ifegluzlveanadng
ac ¥ o a d 3
uaz3imsguezszyAmdlsveanaingiiug
3.53.8 msdamsfua hiauyselvesdoya (Missing Value)
fimsfmunasiaumua Taieruysel 14 2 e fie

- Msmuuan lusunsy (System Missing Value)
- M3 Mua9Ing 19 (User Missing Value)
3539 dunsadenmdunauesu vsenmsidenmidunaunediu
Taeditouluie 14 umsszalanasne 1d
o 9 a [ . @
3.5.3.10 ansedudeyaiidiudany Numeric) nazifiuddnys
P ¥ & 9 a P o a v o
(Alphabetic)1lq mﬂlagam'Jsmmzmmsflummmgmﬂummu
a Id o 9/
3.5.3.11 MsUAAINANNMIIATIEH  annsefmualiuaaseond
3NN fio
- N9 W (Monitor)
A a .
- MUATOINUN (Printer)

LY

- fuiinaanudAaninag (Diskette)

d
3.6 m3AnTzHdeya

9/
an o

namsAnums ¥ TlsunsudrFoginnadane 3 Tsunsu el lddeyaunld

A

a a = 0 o 4

TumslSoufioulss@niam mslmsideyaiield ladmeunsamuingilseasd
k4
uazauNAgIUMsNoamnsoaglde ladedl



23

3.6.1 madmniinenFeuifsusnnvadinaaeuvedlsunsudusogl

L4
an

maaanna 3 Tlsunsw

U

as o aa
IFHUVNUIUADANATOD

Taszdi 01510 9a 198 duazwadn 1l anmsus wouada
naaouluudaznIfiveemsinsizy MU IIuatANAaaUVeY LA
¥
azTdsunsueeiidtiudstl Mldsunsuliadanaaey 92 lddwuada
nageudy 1 wide  wu Tilsunsy SPSS for Window 333ms
a ¢ Any as Yo an ' ]
AnsEnanane s WEauuy MW wuadadlu 1 v Fimssau

° ana gy A a3 §
Sauatduaaznsdl uezinudeyaluaisied 3.1

o ° an =y dg an o o
M1919N 3.1 111mmmnmmiﬂumﬂmswmﬂqammﬂmasﬂﬂ‘mﬂmmn’mgd

hd
ol

maaaans 3 Tdsunsn

TisunsuduTegl

PUIUADANATOU(HUY)

ns@l | SPSS for Windows | Statistica for Windows |Minitab for Windows
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auuAgudInTuSTessnuadanaaoy

Ho : Suuadanagavvaauaas ldsunsu liuanaredu
H; : sSwuadanageuveduaas Ilsunsyesaies 2

Tdsunsuuanananu

mInaasuKazMIAaaule

3 ] 9 F4
dieanndoyaii lAllumsihdeoynnanialszans  duly
a d o @ o aa v 1
madmaizni laniuswiuatanagevvesudas ldsunsy  Tash
= o an A 1 3 o
Tusunsulalidnvadanaaeugegaded Idsunsuiulianuanse

nnnhll 1

a r'd o {
Tumsinsgdadan lildmniiees |dunniiqa

a d L) = d Aaa 1V )
3.6.2 MIUATIZHANNUNHEIVOINANNMTAUATICHADANADSN TN

[

A InAaNUUEN

MITANNUUNUSVBIHAMSTIATIZHADA RTINS

o s a a9 ) [ & o @ &
‘Vlﬂi\iﬂullﬂgulﬁ%'lﬂﬂ'li']lﬂi'lgﬂﬂlﬂgﬁﬂi%lﬂ‘l’llﬂﬂ?ﬂu FIVSUNHAAND

]
AAo o

wlFsudioufunadws vea Talsunsuifiswaud s meatougaga

E4
A

HAZSIUIUNUIANUUNUTIUDINABWTUUAD  HATINVRIHUIBANY
. b4

Wi mnunazvannasunaue  lumsnfSeuimsuvdnaevaniae

Susiunnvandoge uazezngmivdinlsingudani liasediu

SununsmiuidmsumsIns v aoauaaznsel I8

NANATIMIIsANULUSwBINaANEImlauie  dmSuadansel
a ") A aa A a ° = )

Reau  aadanansdizissenlwhuessdenduynlssms  uae
uisszivesdeyailflumsimswiesndlu 2 szdudeya Ao doya

o ]
wwadn uazdoyavinalvg
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MNahi 3.2 anumivdvewannmsInzadamusziunnadeya

Tﬂmﬂsuﬁugﬂgﬂ
1Y o 9/ 1
ﬂlﬂﬂil_ﬁ‘ll‘u1ﬂlﬂﬂ magmmm“lmy
asai| SPSS [Statistica| Minitab [ SPSS | Statistica| Minitab
for for for for for for
Windows|Windows| Windows| Windows | Windows | Windows
1
2
3
4
5
6
7

A19197 3.3 SIHUNVDIANUUNUGIVBINANAM I HATIZHAON

TosupsuduSegil
SPSS Statistica Minitab

for Windows for Windows for Windows

n5al e | dudn| Wi | dueu | vl | dudu
ANUUNUE AU aNuiui

1
2
3
4
5
6
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NMInNaasy

iipsnndoyaegluanasidudy (Ordinal Scale) 331438ms

nagaunnaaauuy luldwisiney

auNAgIUmmTUTe MR IHa I

[ Y a <9 A A s
Hp : anuuiud1veswanisinsizvideyalunsaiifenuves
uaaz Tlsunsy liunnaenu
H; : anuiudwewamaimnzddeyalunsdifedu

a81a19e 2 Tilsunsamnaiesy

L7 0520%
maaaavlemoayl

wwalfasauuAgiuman (o) ifem p-value fawlosndisedu
fodifey o Sahiu 005 Swensuauudgiumdn (Ho) snseayyl
'lé’iﬂﬂmﬂsnﬁn?%;ﬂf;"a 3 Tisunsulianamiug binanarenulu
asInseaaanstifetu Sulfesaunudguudn Hy)  uaashil
Tisunsudfagadaiten 2 Tdsunsudifianusiuduandadulums
Inzvanansti@eiu uazwmmfmmimﬁamwgi (Multiple
Comparison) (feflazaunsoagyidae i Tlsunsulafianuniug
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(The Single-Sample Case)
n3difi 2 nidl faees 2 nquitianuduRusiu
(The Case of Two Related Samples)
Asif 3 A3l §aote 2 nquililudaseiu
(The Case of Two Independent Samples)
A3t 4 n3dl fee1e k nqudiiinnuduiusiy
(The Case of k Related Samples)
Asdin 5 nsdl faethe k nquiidudasziu
(The Case of k Independent Samples)
A3fif 6 midaanuduiusiuarminageutisdine
(Measure of Correlation and Their Test of Significance)
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(Test of Goodness of Fit)
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TulsunsuduSegl

SPSS
for
'Windows

Statistica
for
Windows

Minitab
for
Windows

1. N3AA29E19 1 A
(The Single-Sample Case)
- Sign Test
- Run Test
- Wilcoxon Signed Rank Test
- Binomial Test
- Kolmogorov-Smirnov Test

2. Asdidae61 2 nquidandiugy
(The Case of Two Related Samples)
- McNemar Test
- Sign Test
- Wilcoxon Matched Pair Test

3. n3fifae1e 2 nquiiiiudasziu
(The Case of Two Independent Samples)
- Mann-Whitney Test
- Mood’s Test
- Moses extreme reactions Test
- Wald-Wolfowitz runs Test
- Chi-square Test
- Fisher Test
- Kolmogorov-Smirnov Two Sample Test
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TlsunsudrFegl

SPSS
for
Windows

Statistica
for
Windows

Minitab
for
Windows

4. n3fifet k nquilinnuduiutiu
(The Case of k Related Samples)
- Friedman Test
- Cochran’s Q Test

5. Asimed1e k ngy Miludasziu
(The Case of k Independent Samples)
- Kruskal-Wallis Test
- Jonckheere-Terpstra Test

- Median Test
- Chi-square Test

[ v o L% [
6. mi'mﬂ’nuauwummzmimﬁﬂuuﬂﬁmm

(Measure of Correlation and Their Test
of Significance)

- Spearman Correlation Coefficients
Test
- Kendall’s Tau Test

- Kendall’s W Test

7. MINATDUNITUIN
(Test of Goodness of fit)

- Kolmogorov-Smirnov Test

- Chi-square Test

T

22

16
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Asal SPSS Statistica Minitab
for Windows for Windows for Windows
AR 1 3 0 3
A3t 2 3 3 0
Asein 3 5 5 2
Astif 4 3 3 1
sl 5 4 2 1
Aséifi 6 2 2 1
nsdifi 7 2 1 1
373U 22 16 9
maeii 43 apledinamevvedsunsudufoglumsdinneada
sunlaldwnssimesiaseiun 3 TWsunan
3ol adanIATZd
TR Mann-Whitney Test
Asin 4 Friedman Two-way ANOVA Test
AsAn 5 Kruskal-Wallis Test
nsdifi 6 Spearman Correlation Coefficient
3@ 7 Chi-square Test
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N3 SPSS Statistica Minitab
for Windows for Windows for Windows
3 2 2 2
4 2 2 2
5 6 7 4
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SPSS Statistica Minitab
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as] a d 1 o
AN TIUATSHANNUNUEN

L d' Y = A r=}
unud 19 18 111519 ug asvesnisnaaoud 1635 veurls aunu
v
(Friedman Two-way ANOVA) @il

2|12 (R Y
2 —[bk(kH)Z(R,.) }—3b(k+1)

=

{———12 (8% +10% +6%) [-3x4(3+1)
4x33+1)

2

o rg rralyl

1112
"~ 4(3-D

=0.25

iWlags1e Kendall’s coefficient of concordance #A1 k=3,b =4 uaz

W =025 @weamuningiiu (p-value ) Wiy 0431

W
msanaule

1i189910A1 p-value UANAAT 0.05 weuTuauuaguvan (Ho)

o a 0’1’ 1 o =y I'd o U
o TdsunsuduSegiia 3 Tdsupsufiamumivdrlumslinnzvdeyadqedie

A 4
as

< ] J [V s awv
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TsunsuduSogy
I SPSS Statistica Minitab
for Windows for Windows for Windows
3 4 4 4
4 5 7 2
5 4 7 2
6 5 7 4
7 3 7 5
mani 47 Sdufivennumiuiinnmsinngaan
(doyadaedavmnlng)
TsunsuduFozl
SPSS Statistica Minitab
for Windows for Windows for Windows
N6l N DUAY YATRL duAl w7 UAY
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3 4 2 4 2 4 2
4 5 2 7 3 2 1
5 4 2 7 3 2 1
6 5 2 7 3 4 1
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UG

T o = d s 1
Hp : anuiudveanansinszviveya lunsdiferiuveusas
Tsunsuliuanarenu

H; : anumindewwamsansigvdeyalunsdieiuedianies

2 Tdsunsunana1any

as a d 1 o
AN ITUATSHAINNUNUEN

v Ay aa =
UNUA N llﬂ %'lﬂ@l'l'i'l\ﬂuq @li‘ll'ﬂ\?ﬂ'li‘lﬂﬂﬂ'ﬂﬂﬁ']ﬂ'] )i} ﬂlﬂ\ﬂ\li ALY

(Friedman Two-way ANOVA) ¢ail

N\ .70

% =Lbk(k_l_l)J.=1(Rj)2}_3b(k+l)

12
=L5><—3(3:5(92+142+72 )]—3x5(3+1)

= 5.2

2

Ar

W= b1

—al
T 53-1)

= 0.52

lam1319 Kendall’s coefficient of concordance #a1 k=3,b=5 uag

W=052 &weanuinezdly p-value) iy 0.093
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(MU2® : JUN)

TdsunsuduSezl
nsel SPSS Statistica Minitab
for Windows for Windows for Windows
3 0.6 2.3 0.8
4 0.3 1.8 0.7
5 0.7 2.4 0.9
6 0.6 1.9 0.5

d' o_ 8 A A oy a d aa
M919N 4.9 'mmjmmnmmmf‘ﬂ%‘lumﬂmﬂznﬁnm

(Toyamed1aurInin)

Tsupsudsegal

Aol SPSS Statistica Minitab
for Windows for Windows for Windows

o o

ol | sudu | nawmld | dudu | namld | dudu

3 0.6 1 2.3 3 0.8 2
4 0.3 1 1.8 3 0.7 2
5 0.7 1 24 3 0.9 2
6 0.6 2 1.9 3 0.5 1
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Tsunsuliuandrssiu
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asy a d 0 v
'Jﬁﬂﬁ'Jlﬂﬁ'lS‘l‘“'m]m‘li
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3
(Friedman Two-way ANOVA) @il

k

22 = [bk(kH)Z(R)} 3Bk +1)

J=1

12 2 2 2
=[m(5 Fa Loy )}—3x4(3+1)

2

Xr

&)

_ 65
T 433-1)

= 0.8125

ilam131e Kendall’s coefficient of concordance #1A1 k =3,b =4 uaz

W=08125 @wanuinsiily (p-value ) iy 0.042
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minaael Multiple Comparison

14

o \J 4 A as o y
immsnfFoudionTilsunsudiSegyagnidul g seiduneudsil

bk(k + 1)

1. mainga z, =

Mrua o = 0.05

e (e ETa o
AL SN
005
T 33-1)
= 09917

wldhn z, =2395

v & 1 a 4x33+1
AUY ANNGA = 2.3951/——%—)

= 6.774
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v 4 § a 1 oo '
2. winumanasvesnailFlumslinswideyalundaz TilsunsuduSogalyng

§ ' Qs ] 4 a L) A 1 as
Al 18 wiviu °C, = 3 ¢ eldnSsuieuiuiinga duviriu 6.774

SPSS - Statistica =7 > 6,774 —> RejectHy

SPSS - Minitab 2 < 67714 — AcceptHy

Statistica- Minitab = 5 < 6.774 —> AcceptHp

3. gyl 1&TmailFlumsimsgideyavesTisunsy SPSS for Windows

o @ U

¥
uanawedliedAgnu Tilsunsy Statistica for Windows A3l

SPSS Minitab Statistica

4.5.2 nidideyafednvInalvg)

]
ana

ARVRARAN 1 IUMINATIEH FSANIUIADANTAN 3,4, 5, 6, 7

1 1 ] i | d e
M9 4.10 nfSeufsunaedsilylumsinizvasa
(@oyadret vInalngl)

(M99 N)

TsunsuduSagl

Asal SPSS Statistica Minitab
i for Windows for Windows for Windows
3 0.8 1.7 1.0
4 0.9 1.9 0.9
5 0.8 1.5 0.8
6 0.8 14 1.1
7 1.0 2.6 1.4
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TsunsudriSegyl
SPSS Statistica Minitab
for Windows for Windows for Windows
N6 Ny ATRL niae
anuudud | suay | anuudud | duaD | anusiudr | suau
3 0.8 1 1.7 3 1.0 2
4 0.9 1.5 1.9 3 0.9 1.5
5 0.8 1.5 1.5 3 0.8 1.5
6 0.8 1 1.4 3 1.1 2
] 1.0 1 2.6 3 1.4 2
R, 6 15 9

H, : nailddmSumsinneddeyalunsdiforiuvenaay

Tusunsu liuansranu

H, : naiil¥dmiumsimngsidoyalunsdifarfuiiosnsiies
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EmsImszvnmnly

unud 19 18 01aa13191ug asveamsnaaaud 1035 veuls auau
4
(Friedman Two-way ANOVA) fail

, |12 ¢ 2
7, _[——bk(k“)Z(Rj) J—3b(k+1)

j=1

12 2 2 2
=[m(6 +15% +9 ):|—3><5(3+1)

= 84

2

Xr

el =T

84
—5(3-1)

= 0.84

ilaa1319 Kendall’s coefficient of concordance 71 k=3,b=5 uag

W=084 fwamningiiu (p-value) i 0,008
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iiesnina F s 1dinanaia1 F fldnnms Jelfiasavudgiu
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daiuSehimanadey Multiple Comparison (ieagih Tulsunsu
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mainaaeu Multiple Comparison

o o 1 4 ad o &
imsnSeudisuTalsunsudrSaglnngidiulal1s Fdiduneudl

. [bk(k + D)
L mmangn z,— —

MU a = 0.05

lfio a, =1 il
R (22))
7 0.05
T 33-)
= 09917

wldh z, =2395

! xR [5 33+1
AIUU ANINEA = 2.395 l—%—l

= 7574

1 1 A 9/ a Y ¥ o o U
2. mAwananvasmnlflumsinnizideyaluudas TUsunsuduSagiyng

d' 1 oo ) g = LY 1 A é L4
a8 wihdu °C, = 3 ¢ eldnSsuisuduaiingn Fusiiy 7.574

!

SPSS - Statistica =7 > 7574 —> RejectHy

I

SPSS - Minitab 2 < 7574 > Accept Ho

Statistica - Minitab

5 < 7574 —> AcceptHp

3. agl 1@ hmnaildlumsinsgideyavesTifsunsy SPSS for Windows

F4
uanaedslisiodngnu Tusunsu Statistica for Windows asil

SPSS  Minitab Statistica
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o o d o o av o & . e .

AadienTusunsuduiegildmiumsisensell Ao SPSS for Windows, Statistica for
Windows (a2 Minitab for Windows  lumsifFeufisuilsz@aninwldnimstiou

- o~ 9 A o an a d aa T o
2933M35en1y maffeumeudinnuatanaaeulumsinsizvadd anuiudves
[ a d aa { o @ a ¢ Aaa Aw T X
HAGWEINMIARTIERAEA  uaznenIgdmiumsnszand  g3selAuinmsite

poniilu 7 ndi fio

A Ao 1 '
NN 1 NIUNDYN 1 nqy
(The Single-Sample Case)
~ A A o U 1At v o do
NIUN 2 ANIUNIVYN 2 ﬂq&l‘l’ll‘ﬂ'l']ilﬁllwu‘ﬁﬂu

(The Case of Two Related Samples)

dts' A W ' A d' a s
NN 3 NTUNIVIN 2 ﬂqum‘fluﬂﬁizﬂu
(The Case of Two Independent Samples)
A5 4 AsAiAIBE1 k ARuRTinduRuS AU
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1. nyendeuandeimtinnimizvaily Work Sheet 3828814

Y

p ol.sa = Im] R
.

A vafﬂﬂﬁm e | ow var v | o

1| 500 o

2 -3.00

3 -1.00

4 -1.00

5 .00

ﬁl 1.00

7l 100 .

2.y Statistics 139n#l Nonparametric Tests

(@ons1wmsges 1-Sample K-S...  aag1l

- - &
i
-
-
21z

Pz

e A SR ,m»m....,m,,,.M\.,.b,,,.m..«),,r.w.,.‘«? e e ey




Y [ ‘=y
wilsnguinveasil

 One-Sample Kolmogoroy-Smirnoy Test B3

ooy T

Test Variable List: 0K

Paste

E Reset

Cancel

Help

Test Distrjpfigaf™— Wy E

| ™ Normal [~ Uniform [ Poisson

.Options...

3. rendalsnldlumsnaasulaly Box waa Test Variables List

v v
4. 1fion Test Distribution Ndoimsnadey zdsnguiinensil

<’y One-Sample Kolmogorov-Smirmnoy Test B

oK
syar0ooot

Paste

Reset

Cancel

Help

Test Distribution

{ ¥ Normal [~ Uniform " Poisson Qptions... ]




71

Test Variable List
A u = " d'sl q’: 1 Y 4%‘ Y A [
lﬁﬂﬂﬁl’)l!'ﬂi‘]ﬁ‘uﬂ numeric NAVYINITNATDURNILA 1 mw"lﬂ DUADNA

ulsinnnn 182 SPSS aznaasuteniuiazals

Test Distribution
A Ay ' v ' 2
DRAMIUINUVINABINIINATDUBINTI B 1 MILUINLDY N8 T

Normal
Tfiiledesmsnadeundeyaiimsusnuvsnuinanselsi Tag

'
s (g

1 1 1 4 g 1 = 4
i)%1%ﬂ1mﬁﬂﬂ'JE‘)UNllﬁ%ﬂ]lﬁﬂﬂlﬂu”1ﬁ5§1uﬂﬁﬂfﬂ\1 Lﬂmsmmawm

NI1TLINLIY

Uniform

v a Jd '
Thiiledeamsnageundeyaiimsuanuvauugivesunie
Tagvz ldmgeqauazmdgauesanedns  lumsduaumingy

(range = max - min) YSIMIUINUII

Poisson
Tdedesmsnareuidoyaiimsuanuasuyuilisenie i

Taaz 1A unassed1atumisdimes veansianta

Exact...
A Y =\ <
Lﬂumi‘nﬂﬁﬂmumay‘amummﬂ

Options...
Options ¥93M1a9 1-Sample K-S azimiioufiuues Chi- Square



72

Y
4. Click Button OK szilsinguadnsaentiveds liil

----- Kolmogorov - Smirnov Goodness of Fit Test

VAROOOO1 |

Test distribution - Normal Mean: 1.6000
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Mann-Whitney U Test
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6. Click Button Define Range... vz lawtivensgy

Range for Grouping Variable

Minimum:

Maximum:

Several Independent Samples: Define Range

1

1

Continue

6.1 lu Minimum la 1

6.2 14 Maximum 1a 4

v
7. Click Button Continue nauguiiivemuaail

s

‘\ Tests for Several Independent Samples

~Test Type

Test Variable List:
var00002

1 Grouping Variable:

SN var00001(1 4)

P

eD - o tens

' ¥ Kruskal-Wallis H

[~ Median

Cancel

Help

Options...
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8. Click Button OK 2 lanHadnsain13g

B |
————— Kruskal-Wallis 1-Way Anova o
VARDOOOZ
by VAROOOO1
Mean Rank Cases
19.61 9  VAROOOO1 = 1
18.43 7 VARDOOO1 = 2 o
16.06 g8  VAROOOO1 = 3
8.86 7 . VAROOOO1 = 4
T~ Jatal
Chi-3cquare D.F. Significance
6.2765 3 .0989 v
LV e e ” 3 LY
R




Wilcoxon Signed-rank Test

~ ° a o v W l
1. nsendeyandesmsiiunimsiziasly Work Sheet Asdied1a

I c:\spsswin\wil2.sav

I
var00001 | var00002 var ar ar var var
1 15.00 18.00
2 13.00 12.00
3 14.00 16.00
4 18.00 22.00

5 19.00 24,00
64 12.00 16.00

7l 2000] 1300 -
4 : »

2. 1y Statistics @enfi Nonparametric Tests

ens1unstes 2-Related Samples... A3

8PS Pracessor is ready
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Y @ dy
vwisnguiaenail

: Two-Related-5amples Tests 5]
var00001 Test Pair(s] List: 0. ]
var00002

Hasle

Reset

Cancel

Help

Current Selections — Test Type—- . .
Variable 1: ¥ Wilcoxon [~ 8ign ™ McNemar

3. Tudruves Test Type iaonismsnaasuuuy Wilcoxon

M0 33 Sign Liaz McNemar aunsoi 1a lusiuesdsany

[ T ' a d 1 a 3
4. faendanisediaries 1 7 SPSS dzusnnan1sunIIzHuAazg Iagiiduneu
£
M31aBNAail
a A o = ' o ~ A d'
- AantaenAdlsnazy Aulsusni@enzisingn Current
Selections 11y Variable 1 laz@aunlshasuilu Variable 2

- wasnndenansudazgududon lU1dn Test Pair(s) List



4 a dy
ﬂgﬂi']ﬂgﬁu'mﬂﬂqu

: Two-Related-Samples Tests [ X]

Variable 2:

var00801 TestPairfsjList oK
var00002 var00001 — var00002
Paste
: Reset
(
Cancel
Help
Current Selections ——— ~Test Type———
Variable 1: [V Wilcoxon [ Sign [ McNemar

Options... ’

¥
(3

5. Click Button OK 931/51ngnaansaii

————— Wilcoxon Matched-Pairs Signed-Ranks Test

VARO00O1
with VAROO0OZ

Mean Rank Sum of Ranks Cases
9.14 64.00 7 - Ranks (VAROD00OZ
9343 107.0 11 + Ranks (VARODOOZ
2 0 Ties <(VAROODDOZ2
20 Total
Z= -.9366 2-Tailed P = .3490

LT VAROODO1)
GT VARDOOO1)
EQ VAROOOO1)
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1. i’fagam’fmmsumnm'ﬂ:ﬂaﬂu Work Sheet a3019819

Friedman Test

85

1ar00001
| varoooot | var00002 | var00003 | varoonos | var0000s | varo0oos | | v
1] 3000] s000] s000] a4000] 7000 2000
2| a000| s000] 3000/ 000 000 2000
3| s000| so00] 4000] 3000 6000 7000
| 7000{ s000] 000 3000 000 6000
5| 000] s000] 3000/ 4000 5000 70.00
2000|3000 5000 4000 6000] 70.00
5000| 90.00( 3000 60.00| 70.00| 40.00

2. 1y Statistics 1a9nN Nonparametric Tests

iAons1wmives K Related  Samples... avjil

1:var00001

RS




9 [ dy
wilsngninveasil

Test Variables:

var00002
var00003
var00004
var00005
var00006 3

Test Type —
¥ Friedman [ Kendall's W [ Cochran's Q

: Tests for Several Related Samples [ X]

UK
Paste
Reset

Cancel

Help

Statistics... ’

A ad .
4. 1090I5MINaaauYdy Friedman

nanoa 35 Kendall’s W tiaz Cochran’s Q  awnsaildlu

MIUBAALINY

5. raendnlsnldlunsnaaou 1alu Box ves Test Variables

v @ dy
%zﬂimgﬁumamu

: Tests for Several Related Samples

var00003
var00004
var00005
var00006

Test Type -

V¥ Friedman [ Kendall's W [ Cochran's Q |

0K
Paste
Reset

Cancel

Help

Statistics... !

86



87

6. Click Button Statistics 9z laniaeaszi

Several Related Samples: Statistics [ X |

I Descriptive. Continue
[T Quartiles Cancel
Help

7. Click Button Continue 3znavlilanteed

Y

8. Click Button OK a2 'lawaansasse 11l

iﬁ!ﬂumuﬂ . (0] ]

I»

————— Friedman Two-Vay Anova

Mean Rank Variable

3.08  VARODOO1

3.50 ViRD0OOO2

3.08 WVARODOO3 J &
3.17  VARODOO4

4,58  VARDOOOS

3.58  VARODODOG

Cases Chi-Square D.F, Significance

12 5.6190 5 .3451



Spearman

1. nsendayandeimsiininiizrasly Work Sheet fad10819

G

1var00001 :‘:l

vard0001 | var00002

1 85.00 76.00
2 86.00 57.00
4 83.00 §0.00
4 92.00 63.00

5 81.00 68.00

b 76.00 69.00

1| 6500 5400 M
< 2

2.y Statistics 13en7N Correlate

A 1 - +] .
(aen318M3608 Bivariate... 31

'ESPSS Processoris ready
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w1l5ngniveasil

i Bivanate Cormnrelations X

var00001 Variables: oK I
var00002

Faste

IE Reset

Cancel

dil

Help

Correlation Coefficients

| 1— ................ [ Kendall's tau-b ¥ Spearman
-~ Test of Si;nif;(;ance \ N
' Two-tailed C One-tailed
¥ Display actual significance level Options... ]

3. Tuduwves Correlation Coefficients (a9n35n154U1 Spearman
NINGIMA I5UB3 Pearson 11ay Kendall’s tau b awisaila
lusueafenfiu

4, endmsnlsluminamey 1dlu Box vea Variables...

9 @ &
2131 MIIDA

Variables:
var00001
var00002

K
Paste
Reset
Cancel

Help

A

— Correlation Coefficients

%l"Pearson ™ Kendall's tau-b ¥ Spearman ‘

~ Test of Significance
&~ Two-tailed " One-tailed

°
-
o
5
i

¥ Display actual significance level 0
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Variables
L% d' Y
amlsnasanisnaaey

Correlation Coefficients
A a [ a & v o A 9
monyuavesdulszansanaunusnez l¥lunsnaasy

Test of Significance
dennameuanuihunivdhdgmadoivieaeima

i4
5. 91 Click Button Options 92151 ni 190041l

Bivanate Correlations: Options

§ J© Means and standard deviativos

o ; Cancel
| [T Cross-product devidations and covatiances -

== L Help \!

{Missing LT RN W /55 W ) T ———

¥ H = | H
| # Exclude cases pairwise! i

" Exclude cases listwise i

6. Click Button Continue 3znaygvihvo@y

7. Click Button OK 9zsingradnsaail

£ 10utputt [_10] ]

-

~-== SPEARNAN™SSG RREmmpiN LWL FFICIENTS - - -

VAROD0O2 .8054
N( 23) ad
Sig .000

VARO0001

(Coefficient / (Cases) / 2-tailed Significance) :
v

K o
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adoms lgauTdsunsudisagyl
Statistica for Windows
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alemsldaulsunsudusogil
Statistica for Windows



MNonparametnic tests
[between and within
group difference tests,
correlations, observed-
expected X5, ..

Ordinal descriptive

| Multiple Regression

| Nonlinear Estimation — statistics [percentiles,
median, mode, ...];

] Fitting warious

=7 Cluster Analysis continuous and discrete

L-~? Time Series/Forecasting

Data Management/MFM distributions to data;
=K. Factor Analysis :J

Statsaft Switch To ~Customize list...

M -
End E.Switch To Cancel

1. wihwensaiadiglusunsy STATISTICA
2. [Hentiate Nonparametrics /Distrib.

3. 87 Click Button Switch To vz131ng n1i1v0dil

STATISTICA Update Motice ‘

StassTy The release 6.0 of STATISTICA should now be
ik 7 available. This latest edition is a major update

new facilities.

For more information, or to be referred to an
2 authorized repiesentative near you call StatSoft
: P at (918) 583-4149, fax [918) 583-4376.

STATISTICE 6,0

" Don't remind me again;  * Remind me again.

0K

STATISTICA Module Switcher (2| %]

and features a large number of enhancements and

92



4. Click Button OK vzilsinguiaeasil

Nonparametric Statistics

§ §
i { iEm
. (% Nonparametric stats " Distribution fitting |

Cancel

Nonparametric Statistics:

Select the desired
nonparametric
technique.

@ Correlations (Spearman, Kendall tau, gamma)
E¥Z wald-Wolfowitz runs test

B

2l

12 Mann-Whitney U test

E#J Kolmogorov-Smirnov two-sample test

E££3 Kruskal-Wallis ANDVA, median test

% Sign test

E‘*j Wilcoxon matched pairs test

(3¢ Friedman ANOVA & Kendall's concordance :

p1101 B Open Data
tisls Cochran Q test pen =~

4 Ordinal descriptive statistics (median, mode. ...) ?&gg £ I o w

viwe Radio Button ¥84 Nonparametric Stats

93



i4
5. dudieon Radio Button vea Distribution Fitting vz151nguiweasil

Distribution Fitting

' ; (= Distribution fitti 0K
| Nonparametric stats Distribution fitting
e e ; Cancel
Continuous Distributions:
|/~ Normal Alternative fitting
l:: Rectangular pptions are available
, . in [1) Process
|_/ Exponential &nalysis [e.g.. max.
/. Gamma likelihood for Weibul,
Extreme V alue, Beta,
/. Log-normal ete, (2) Stats 2D
i Graphs (P-P plats,

Q-0 plots]. and (3] in
Survival Analvsis
[e.q.. Weibull,
Gompertz, for
censored samples).

= open Qala]

i - SEECT
i, Bernoulli hsEs 8 t o !J

an < T ST é’f
6. masinslsananaaeulan Click Nananaasuiy

d'dy adq Y ' aa ' .
aneme luntiaziaadds 1y lunaazadanadeuluainues Nonparametric Stats



Mann -Whitney U Test

1. ﬂiam’fanaﬁ A9am3113nAAs1zaaly Work Sheet #9@20614

Data: SMANN.STA 10v = 17c
TEH
vall 1 > 3 7 = 6 o
VAR1 VAR2 VAR3 VAR4 VARS VARG
1 %= 90.000
x 72.000
a | x 61.000
4 ] x 66.000
5 | %= 81.000
5 | x 69.000
» x 59.000
2| x /704000
3 y €2.000
10| vy 85.000
11 v 78.000
22 v - 66.000
13| v 80.000
14| v~ 91.000
S v _69.000
18 v 77.000
17 y 84 000 -
K Vil L -
S
2. My Analysis (@909 Resume Analysis 15908 Ctrl+R a351

-'STATISTICA BAsui

A8 command Language%fl}; :

s

A,.ﬂﬂ Quick Basic Stats
05 Other Statistics

X

lelmlxxlm!mluslw
o

=
-t
oo b M MM M

5]

13

bt

bl.
66
81.
69.
59,
70.
62.
85.
78.
66 .
80.

ooy

.0oo

000
000
0oo0
000
0oo
0oo
000
noo
0oo

!He:umes the current analysis

|Output:OFF

[Sel:OFF [Weight:OFF |
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o v o A
mﬂuu%zﬂimgwmfnamu

2 Nonparametric Statistics

¢ Distribution fitting

_ . Cancel i
HNonparametric Statistics: ,

BB 2 x 2 Tables X /Y /Phiku, McNemar, Fisher exn  Select the desired
}{ Observed versus expected Xw i b

i technique.
@ Correlations [Spearman, Kendall tau, gamma)

[—_i-:] Wald-Wolfowitz runs test

Kolmogoroy-Smirnoy two-sample test

'Ei_‘—f:}‘ Kruskal-'wallis ANOVA, median test

[E7% Sign test

Ej Wilcoxon matched pairs test

EH Friedman ANOYA & Kendall's concordance

oiigl

i s Cochran @ test

| ] sew:r
il Ordinal descriptive statistics [median. mode, __ CAsts &

3.  Radio Button Nonparametric Stats 1duaonlda

Mann-Withney U Test 910111 Click OK vzis1nguiivedsgi

SELECT é
ChsEs & & w




4. Click 7 Button Variables toaonaluilsdaszuazainalsaiu

Y [ dy
wilsnguiveaail

o

P YAR1

3-YAR3
4-YAR4
5-VARS
b-YARD
7-YAR?
8-YARS
9-VARS
10-YAR10

Select }mgl Spread | Zomm et Al Splegﬂ‘

Indep. [grouping] variable: Dependgnyl;gariahlgflist:"
I 1

I~ o Y Y A o Ay Y w a ~ v dY
6. ﬂﬂaanuﬂ'luclﬂﬂlﬁaﬂﬁ'3!lﬂﬁ‘l’lﬂ@\ifﬂﬁ1W!ﬂu¢]3llﬂiﬂﬁi$ HASNABANUATU

[ § I~ @ &’f 3
1 aenalsndsams Iitludalsaiy a1miu Click Button OK a2

9 [ dy
Usingniaenail

Mann-Whitney U Test

=] Variables !

Grouping variable: VAR Cancel
Dependent variables: VAR2

Code for Group 1: X Double-click on the respective field
v to select codes from the list of valid
Code for Group 2: iﬂ vanable values

538t Box & whisker I

%g CaEegorized l_tistogran:_j ' . sc%s[g 3 l (o] ﬂl
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HUyL1iea

4 Q § 4 o ) (
Code for Group 1 Wasuiudunlsiivesdeyantinninszs

U

. 5 : S )
Code for Group 2 nlavuidludunlsi 2 vesdeyaitinnimsey

Wy iimsfSeumeuszezna lumsleszniemnenunae luszezna

100 s dawalsi 1 azumudmonazaandsi 2 ssumudrd

H yw ] H ) a v ~ [ ] Py @
Tuntigredranthuniasizanlsn 1 Aedawals X uazdualsn 2 Aeduls Y

v
v v

#9171 Code for Group 1 3uilu X 1az Code for Group 2 3uilu Y

Y
2

. v d
7. Click Button OK wzisinguiivenadnsaeil

T Mann-\l«fhiney U Test (smann.sta)
. |By variable VAR1
Group 1: 100-x Group 2: 101-y
Rank S)iiﬁmk Su e
x L.y U

Continue...

|p-levsifad:

248)) <1.16 248 3

variable L ]
60.00° 93.00 - 24.00 =1.15
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KrusKal-Wallis

v { y o a ¢ o @
1. ﬂsaﬂmanaﬁﬂmmsumnmiwwaﬂu Worksheet ad@98149

G

Ctr+R

\ ATISTICABASI - IR 4
. TRkz Commend Language (SCL) y ) s ?A%S VARGE—

1| a0 Duick Basic Stats :

58 Other Statistics

3_ ®x bl . UUO

4 | ¥ 66.000

5 ¥ 81.000

6 | ®  69.000

7 = 59.000

8 | = 70.000

9 v 62.000

10 v 85.000

1 v 78.000

12 v 66.000

19 y_ 80,000

[Resumes the current analysis [Output:OFF  [SeEDFF [WeightOFF [




E4 v
nnuazlsnguinvedil

Monparametric Statistics

- @ Nonparametric stats " Distribution fitting oK |

o : Cancel l :
Monparametric Statistics:

HE 2 x 2 Tables Xw Vi /Phru, McNemar, Fisher ex  Select the desired

[:{] Observed versus expected Xw honparametric
] technique.

@ Correlations [Spearman, Kendall tau, gamma)

E32 wald-Wolfowitz runs test

Mann-Whitney U test

33

1< Kolmogorov-Smirnoy two-sample test

B Kuusk Walls ANOVA, medin text
Eﬂzl Sign test

E‘*E Wilcoxon matched pairs test

[ Friedman ANDVA & Kendall's concordance

o B
fiifs Cochran Q test (= OpenData

b

[

4l Ordinal descriptive statistics (median, mode, ...] %‘n}égg s &!l ;

3. 71 Radio Button Nonparametric Stats naniaen 117 Kruskal-Wallis

ANOVA, Median Test 1011y Click OK wzilsinguiinedagy

Kiuskal-Wallis ANDVA and Median Test

3] Variables l

Grouping variable: none
Dependent variables: none

[38 Codes l none

FITEd Box & whisker

%% Categorized histogram f:%gg s & 5’_‘!

100
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4. Click 7' Button Variables tordonduilsaaszuazaulsay ailsng

TG REY
il Select indep. [grouping) variable and dependent variables ﬂm
1.VARI] 1 VART |
2-¥AR2 l__g.K._J
Cancel !

Selec!-éﬂ Sngead;l Zoom Select,‘AII] SDIEadI Zoom l
Indep. [grouping) variable: Dependent variable fist:

[1 2

Y
5. Click button OK 9z 151nguiaeasii

Kluskal-‘w'allis ANUW& and Median Test

o] Variables i : oL N1 ¢

Grouping vanable: VAR1
Dependent variables: VAR2

B8 Codes: lnune
-

=]
=
el
(=

EE Categonzed jéjgi;ai{sg.;:amj tis 3 | D w
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4
6. Click Button OK 9z1lsngnihoevesnadns 2 wilaedail

T Kruskal-Wallis ANDVA by Ranks [skrus.sta)

NONPAR Independent (grouping) variable: VAR1 33
STATS Kruskal-Wallis test: H { 2, N= 13) = 10.68132 p =.0048
Depend . : . Valid ~ Sum of
VAR?2 N Ranks
100 4 26.00000
v 101 4 , 10.00000
Z 102 ) 55.00000 v
[] #

Independent (grouping) variable: VARL

LontinuB.. |- 4oy i Sluare = 9:982142. df = 2,.p = 0068

Dependent -

.0oooo 7.00000

£.00000 O
" eEpected | 2 153846 . 215385 2 69231
1 °.)% Fchajeexh. | 846154  1.84615 - -2.69231
> Median: -observed | 1 000000 = 0.00000 500000 6. 00000
| ¢ ~_eapected | 1.846154  1.84615  2.30769
. ‘obs/emp || -.846154 -1 84615 2 69231
[otal: observed | 4000000 4.00000  §.00000 1300000
I ey i

@ 4 a %
EveKaansu0935 Median Test



Friedman Test

v &y ° a d v @ 1
1. N39NUBYANABINTUINIAATIZHAIIY Worksheet AadI0819

.ooo
.000
000
.000
.ooa
,000
.00o

000

YAl * TRSK1

Tiél3 Command Language (SEL)

[ 43 Quick Basic Slats
(Other Statistics

I;lmlm!wlc’slmlplw

lt—t
-t

13

X

oo o o Mo MM

¥

bl.
66 .
8l.
69.
53
.000

70

62.
85.
78.
66 .
80.

iy
0oo
0oo
0oo
noo

ooo
ooo
aoo
0oo
000
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’Iﬂesumes the current

analysis

|Dutput:OFF

[Sel:OFF [Weight:OFF |




u’/’ 9 [ dy
mﬂuu%zﬂimgﬁm%amu

Nonparametric Statistics

| (¢ Nonparametric stats " Distribution fitting § OK

Cancel

Nonparametric Statistics:

HE 2 % 2 Tables Xw Ve /Phau, McNemar, Fisher ex  Select the desired

[’ Observed versus expected X ?or;?r:;argetrlc
echnique.

@ Correlations [Spearman, Kendall tau, gamma)

Wald-Wolfowitz runs test

Mann-Whitney U test

Kolmogorov-Smirnoy two-sample test
Kruskal-Wallis ANOVA, median test
= Sign test

7

+
U]

i Tﬂ

1

u::u

Wilcoxon matched pairs test
BEf Friedman ANOVA & Kendall's concordance |

=N
323z Cochran Q test (= OpenData J

2 Ordinal descriptive statistics [median, mode. ...) s;&nlgg _SJ D E}

3. 1 Radio Button Nonparametric Stats i idon’lil Friedman ANOVA &

Kendall’s concordance 9101u Click OK ilzﬂimgﬁﬁmﬂﬁdgﬂ

Friedman ANOVA by Ranks

]  Variables: | none B oK
Box & whisker Cancel
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1 i 2 4 v 4 = 4 @ ‘:y
4. Click 1 Button Variables iiaidonaauisidesmsinsizd szalsinguiveaail

Select the variables for the analysis

Select All l
Spread I

Select variables: ‘
]1-3 Zoom ]

5. iilerdenaanlsndesmsiiouiends Click Button OK wzilsaguifivensz

Bl Friedman ANDVA by Ranks BER
Variables: | ALL (@ 0K
Box & whisker Cancel
s 5 | D w
. 9 @ d @ dy
6. Click Button OK 3zU51agniinadn5oaail
'ﬁ Friedman ANOVA and Kendall Coeff. of Concordance [sfried.sta) _ (O] ]
Confinue... |ANOVA Chi Sqr. (N = 10, df = 2) = 4.200000 p < 12247 &
o " |Coeff. of Concordance = .21000 Aver. rank r = 12222 B
e
. Variable Rank Ranks Hean Std . Dev.
'ETIE 2 500000 25.00000 66.90000 24.00208
| VARZ 1.900000 19.00000 47 .00000 23.11806
VAR3 1.600000 16.00000 49.00000 21.31770 v |

4




{ ° a J v @ '
1. nyendeyandesmstinninsizrasly Worksheet Asd0819

i& Data: BSPEA..

VAR1
| 85 oo0l
2
3| 83.000
4| 92.000
5| 81.000
6| 76.000
7| 65.000
8| 99.000
9| 93.000
10| 66,000
11| 73.000
12| 63.000
13| /75.000
14| &7.000
15| 87,000
16| 80,000
17| 91,000
18] 99.000
149 a1 nnn

PR
-
-2

|

[l E3|

Spearman Test
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2. Muuy Analysis @on# Resume Analysis #30na Ctrl+R 31l

b STATISTICA: Nonparametric Statistics
File Edt View JRERey Graphs Options Window Help

A
msu b} Cammarsd Langu

§2
2
g?
g.
o
z

Ellher Statistics
83.UUU g0,
92.000 83.
81.000 68,
76.000 69,
65.000 54.
99 000 92.
93.000 78.
b6. 000 63.
73.000 62.
63.000 60
78, 0 0ls=N70p
5. 00087
87 000 76
80.000 59,

ijl'“l"‘""’fﬁi

Skl

ﬂonpammemc Statwtmr

2 x 2 Tables Xw /¥ /Phru, McNemal Flsher ey Select the desired
~ nonparametric
technique.

I;{I f| Observed versus expected X
Correlations [Spearman, Kendall_i;awd: gammay)
Wald-Wolfowitz runs test

M ann-Whitney U test
Kolmogorov-Smirnov two-sample test
Kruskal-W allis ANOYA, median test

[ Sign test ; _
|E= Wilcoxon matched pairs test .
: Friedman ANOVA & Kendall's concordance — - ,
|18 Cochran Q test (=’ Open Data 3

4l Ordinal descriptive statistics [median, mode, ._.) f;%;ff»} ﬁi & .!!’

5
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3. 91 Radio Button Nonparametric Stats 1d2aen 117 Correlations ( Spearman ,

Kandall tua,gamma) 9101y Click OK vzilsinguihvedsgil

MNonparametric Comrelations

Variables l i 1] ¢

e s

VYanable list 1: none Cancel
¥ariable list 2: none

Correlation: ] Spearman R _:_“

LCompute: I Detailed repollJ _‘:Jl

SELECT 1
‘ CAsEs 2 & w

4. Click 91 Button Variables ieidanaaunlsn 1 nazdaunilsh 2 szsnguihnvedaniv

Select two variable lists: BE3|
1.VAR] | ' [T¥AR] ok

2-VAR2
Cancel ’

Select MI] Spread I Zoom | Select Alll Spread l Zoom |

First variable list: Second variable list:
I 2

A Ay s

o Yy Y A A a

1 Column MUK 8UD Lﬂﬂﬂﬂ'llllli‘l’ll NABDINIIAUAIIEH
] Y A oA o A Ay a ¢
1 Column AMUVNUD !aﬂﬂﬂ')l!ﬂﬁ'#’u NABDINIIAUAIICH

917U Click Button OK
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4
A A ad

A " A ~ 5 AdA Yy a s
5. 1 Correlations 12907 List Box #Mu5NA0IN1592AAIIEH 1uﬂula€]ﬂ3ﬁ

Spearman

Monparametric Correlations

Variables : 0K
Yanable list 1: YAR1 Cancel

Yariable list 2: VAR2

Comrelation: | Spearman R :J

........................................................................

Matrix plot __EJ___:_"J

[

v ¥
6. 11U Click Button OK 2z1/5ngwiinenadnsa il

ﬁ Spearman Rank Order Correlations (bspear.sta)
IHD pairvise deleted

Continue...

Spearman '
t(H-2) p-level |

805446 6.227777 .oooood

Valid |
i

23

Pair of Variables




Chi-Square Test

Y { y o a 'd v @ [l
1. nyenveyaidaeanstimnIniizviaaly Work Sheet AsdI0819

§E Data: CHI.STA 3v = 10c M= E3 |

MU
val 1
VAR1
19.000
2| 11.000
3| 19.000
4| 17.000
5| 16.000
6| 12.000
7| 16.000
8 | !
9|
10|

110

2. ﬁluu Analysis 19N Resume Analysis 13 na Ctrl+R %zﬂimgﬁﬁmaﬁdmw

'y

{

Monparametrnic Statistics

Nonparametric stats " Distribution fitting

Nonparamel:nc Statistics:

. Cancel

i

3

i Edl 5

==

=
=
EH

o110l
iooio
gioio

m

3

2 x2 Tables XmNm:‘th McNemar Flshel ex.

Conelations [Spearman Ken all tau gamma]
Wald-Wolfowitz runs test

Mann-Whitney U test

Kolmogorov-Smirnov two-sample test
Kruskal-Wallis ANOVA, median test

Sign test

Wilcoxon matched pairs test

Friedman ANOVA & Kendall's concordance
Cochran Q test

Select the desired
nonhparametric
technigue.

(= Open Data

Ordinal descriptive statistics [median, mode, .

SELECT
CASES 2 ] D w
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£ £
3. 1aen Observed versus expectd 9101 Click Button OK vz1/51nguiiedail

Observed vs. Expected Frequency

2] Variables i 1] ¢
with observed: none Cancel

with expected: none

SELECT
tAsEs B & w

e e

4. Click 7 Button Variables ietasnaanlsamdanauazaulsmiumaands

d‘s} ° a ¢ qs
NABINTIINNATIZN A931)

U

Select variables with observed and expected frequencies:

1VARI oK

2-VAR2 _
3VAR3 3VAR3

Cancel

Select All Splead! Zoom ] Select All| Spread Zoom

Observed frequencies: Expected frequencies:
1 2
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5. Click Button OK vz15nguiinenadnseaagy

Observed vs. Expected Frequencies [chi.sta)

Chi-Square = 3.782858 df = 6 p < .706032
HOTE: Unequal sums of obs. & exp. frequencies

Continue...

ocbzerved expected ({O-E)*x2
Case VAR] VAR2 0O-E 7E
C. 1 19.0000 15.7100 3.29000 .688994
L 2 11.0000 15.7100 —-4.71000 1.412101
E: 3 19.0000 15.7100 3.29000 .688994
L. 4 17 .0000 15.7100 1.29000 .105926
£ 5 16.0000 15.7100 .29000 .005353
G 6 12.0000 15 7100 -3.71000 .876136
o 7| 16.0000 15.7100 .29000 .005353

Sum | 110.0000 109.9700 %

03000 3.782858




Cochran Test

9 d‘ﬂl o a J v W '
1. nsonUayaNAeINIFiNI NI 1zHadly Worksheet Aad29814

QU

8 Data: NEW.STA 4v = 10c
LI
VA 2 3

VARL VAR2 VAR3
1.000 1.000 0.000 .
2| 1000 1.000 O0.000 1.
3| 1.000 0.000 0.000 O0.000
4| 1.000 1.000 1.000  0.000
5| 1000 1.000 0.000...1.000
6 | 1.000 1.000 0.000 1.000
R
EE
10|

113

2. Ty Analysis @on#i Resume Analysis ¥30na Ctrl+R 9z1/59ngnihaoasnin

(" Distribution fitting =2

Cancel

Honparametric Statistics:

@ Correlations (Spearman, Kendall tau, gamma)
Wald-Wolfowitz runs test

Mann-Whitney U test

Kolmogorovy-Smirnovy two-sample test

% Kruskal-Wallis ANOVA. median test

% Sign test

% Wilcoxon matched pairs test

S Friedman ANOVA & Kendall's concordance

£ 2 x 2 Tables X /Vw/Phiu, McNemar, Fisher ex Select the desired

[+ Observed versus expected X pappalametrig
techhigue.

]
3 T T S = Ov-r Dot

- = . - . SELECT
a0 Ordinal descriptive statistics [median, mode, ...] s £

| &
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v v
3. 1290 Cochran Test 9101u Click Button OK i]::ﬂ‘im;]ﬁﬁm’aﬁﬁﬁ

Cochran's Q Test

@ Variables: |none il QK
Code 1 [recoded to 0): Cancel
Code 2 [recoded to 1):

W s | B w

. ~ & 4 o/ ~ o a 4 Y
4. Click 0 Button Variables oidonaanlshdsamsihundinsign sxilsingniivedsgy

Select the variables for the analysis 21}

0K

Cancel

Select All

Spread
Select variables: e
]1 -4 Zoom

u’// . ° @ ~ o a d @
5. 91n1iu Click Button -OK @1 mua Code linudoyanasanistinniinsizi asgy

u

Cochran's B Test

[o] Variables: lALL B oK

Code 1 [recoded to D): 1 Cancel

Code 2 [recoded to 1]: |1 ﬁ i‘,}§%§ - | S w




6. Click Button OK vz1s1nguinenadnsaagil

iﬁ Cochran's @ Test [new.sta)

. NHumber of wvalid cases: 6
Lontinue... |n"_"5" 315789, af = 3. p <

.025388

Variable Sum 0's

Percent
l's

£.000000 0.00000
VaR2 5.000000 16.66666

VAR3 1.000000 83.33334
VAR4 3.000000 50.00000

100.0000
83.3333
16.6667
50.0000




Wald-Wolfowitz run Test

~ o a J v W '
1. ﬂiaﬂﬂi’f’anaﬂ&’mmsumnmswwaﬂu Worksheet asa9814

R

Al

e == o oo~ o o s fos | ro | =
o e e e =

=
o

=
~1

19
[«1

113.

118.
45 .
141.
104

o o o b b b b b M b M M M

uq
4
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1%

2. My Analysis @onfl Resume Analysis n5ona Ctrl+R vzilsingninaeasnin

Nonparametric Statistics

- (¥ Nonparametric stats " Distribution fitting

HNonparametric Statistics:
B 2 x 2 Tables Xw Vo /Phru, McNemar, Fisher ex  Select the desired
[:{[] Observed versus expected Xus ?ec:;“\pnai;irg.etric
@ Correlations [Spearman, Kendall tau, gamma])

Ex3]

ETZ Mann-Whitney U test
Kolmogoroy-Smirnoy two-sample test
Kruskal-wWallis ANOVA, median test

=
E¥ Sign test
E

ol

=7 Wilcoxon matched pairs test

[ Friedman ANOVA & Kendall's concordance

i Cochran 0 test (55 Open Data |

o1o1n

4 =R . T £
Za0l Ordinal descriptive statistics {(median. mode, _._) ?:%gzs E ’ S !J

3. 1ion Wald- Wolfowitz runs test -~ 91a3iu Click Button OK. v¢s1nguiivesail

Bl wald-Wolfowitz Runs Test

E] Variables | k B 0K

Grouping variable: none Cancel

Dependent variables: nane
Cade foiyoup ¥{103

CodesforGintin 2: ]105

". ‘“'3; “ﬁ el

s ’ SELECT ‘
o histogram tists S | D W

oe |
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. i 3 ¥ Y] a Y] dl o a 4
4. Click % Button Variables iWaidonaauilsdasziazaindsmundeamstinmnimiiey
1331

Select indep. [grouping] vanable and dependent variables EB
{1 -YAR1 :

Cancel

Select All| Spread | Zoom | Select All| Spiead | Zoom |

Indep. [grouping) variable: Dependent variable list:

|2 11

v
5. Click button OK vzilsingurheenamn simiuimua Code @51 Group 1 1ag

Code @150 Group 2 Iaems Double Click fi Text Box ifloiden Code voa

naagauls

B wald-Wolfowitz Runs Test
] variables'|. ; B oK
Grouping varniable: VAR2 Cancel
Dependent variables: VAR1
Code for Group 1: lﬂ Double-click on the respective figld
o to select codes from the list of valid
Code for Group 2: | y variable values
5388 Box & whisker
@& Categorized histogram thsis S | > w




6. Click Button OK az1ls1nguiinenadnsaagl

f Wald-Wolfowitz Buns Test [wald.sta)

Continue... 1

By wariab
Group 1:

le VAR2

103-x Group 2: 105-y

119

Yariable

HNo of Ho. of
Z p-level | Z adistd | p-level Runs ties
-3.75681 .000172 3.548100 .000389 0




Wilcoxon Matched Pairs Test

v Ay o a ¢ o '
1. nsenvBNaNAeINIsINIInIIziadly Worksheet A3d29819

v

MU

I 58 Data: wiLL... M[=] EF |
-

1] 0

| 2 2.0
3| 14.000 16.0
4] 18.000 22.0
5| 19.000 24.0 4
6| 12.000 180
7| 20.000 130
8| 16.000 13.0 |
8 15 g00 238
10| 21.000 ~21, 0 |
11 29/000 2707
12| 25.000 15.0
13|/ 23 pecr/ 11107y
14| 11.000 ~24.0° {
19 [ 12 o0y 27700
16 12.000- 26 0%
[« | v i

Nonparametric Statistics

, : e
& Nonparametiic stats € Distiibution fitting | K

angél

Nonparametric Statistics:
BE 2 x 2 Tables X /¥us/Phru, McNemar, Fisher ex  Select the desired

;{' Observed versus expected X nonpéfamelrlc
technique.

@ Correlations (Spearman, Kendall tau, gamma)

E1Z wald-Wolfowitz runs test

1= Mann-Whitney U test

i

£33 Kolmogorov-Smirnoy two-sample test

L

E%2 Kruskal-Wallis ANOVA. median test

=

E—E Sign test

EfE Wilcoxon matched pairs test

[E5E Friedman ANOVA & Kendall's concordance

e
im%s Cochran Q test (=’ Open Data

. P - - g
44l Ordinal descriptive statistics [median, mode, ...] %%;ES k3 i D w

120

2. Tuuy Analysis 1a9n Resume Analysis wiona Ctrl+R a21/51ngninaoaanin



3. 1aen Wilcoxon Matched Pairs Test 910171 Click Button OK

Y @ dy
ﬁ]:ﬂﬂﬂg‘l’i‘mﬁ]ﬂmu

Yariables I

Yanable list 1: YAR1
Yariable list 2: YAR2

Box & whisker l

SELECT i
casts 2 & kst

121

- ~ 4 4 @ 4 % ~ { o a 4
4. Click 7 Button Variables adanaauilsn 1 uazdwilsn 2 Adeamsrininizv

£ Y @
¥99213 1M HIBAININ

Select two variable lists:

2-VAR2

Cancel

Select AII‘ Spreadi Zoon_x_‘! Select Alli Spraa_d_L Zoom ]

First variable list:

Second variable list:

I

2

~ Yy ¥y oA A o A Ay a
N Column MUK 181D La@ﬂﬂ]!!ﬂi‘ﬂl NADNNIIUAIIEH

g

~ Y A A @ A Aw a ¢
N Column AUV NUBD !a@ﬂﬁ'ﬂ!!ﬂi'l’u NABDINIIAUAIIEU
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4 9
917U Click Button OK vzi5nguiivensil

Wilcoxon Matched Pairs Test

5] Variables |

Variable hst 1: VAR1 Cancel l
Variable list 2: VAR2
Box & whisker l s s l o !‘!1

Y
5. Click Button OK vz1s1nguiivenaawsaail

i Wilcoxon Matched Pais Test (willcox sta)

-& I p-level
64 00000 936333 349109




McNemar test

123

1. fwy Analysis 190n7 Resume Analysis w5ona Ctrl+R vz1l51nguiiiveaanin

MNonparametric Statistics

Nonparametiic Statistics:

g

Wald-Wolfowitz runs test
Mann-Whitney U test

i
3

:

b

:

£ Sign test
5 Wilcoxon matched pairs test
ES: Friedman ANOVA & Kendall's

iizls Cochran Q test

& :Nonparamelric stats (" Distribution fitting

x{ Observed versus expected Xwm
@ Correlations [Spearman, Kendall tau, gamma)

Cancel l

1= Kolmogorov-Smirnoy two-sample test
E73 Kruskal-Wallis ANOVA, median test

concordance

Select the desired
nonparametric
technigue.

Open Data J

SELECT

4 Ordinal descriptive statistics (median, mode, ...]  ©asEs

s| & u

2. Click Button OK azisinguiinamialiinsenmanunvesteyaancluaisa2 x2

o dy
PNU
2 x 2 Tables

Enter the frequencies
for the 2 x 2 table:

= G B

[27 [7

EES|
B ok
Cancel

Specify the frequencies
for the two-by-two
frequency table; then
click OK
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v

3. Click Button OK sgis1ngwivenadnseaii

T 2 x 2 Table (a.sta) | [O] x]

: Row
e [E=3R | Colunn 2‘ Totals
Freguencies,. row 1 28 41
Percent of total 17.333% 37.333% 54 . 667%
Frequencies, row 2 27 7 34
Percent of total 36.000% 9.333% 45 .333%
Column totals 40 35 75
Fercent of total 53.333% 46 . 667%
Chi-square (df=1) 16.99 p= .0000
V—=quare (df=1) 16.727 p= .0000
Yates corrected Chi—sguare 15.13 p= 0001
j Phi-sguare 22660
Fisher exact p. one-tailed p= .0000
two—tailed p= .0001
McHemar Chi-square (47D) 1.25 p= .2636

Chi-square (B/C) 0.00 p=1.0000
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One-Sign Rank Test

9 { a 4 @
1. nyendeyanasansinsizviasly Worksheet fagil

Eile Edit Manip Calc Stat Graph Editor Window Help "
g Sezzion % H . < ]
=4
MTB > Retrieve it o \MOD\UNGSONESIGN .MTW' _.j
Retrieving worksheet from file: C:\MODNUNGNONESIGHN.MTW
Worksheet was saved on 12-20-1997
MTB > i
B i L 1
D - {1 %
Cc1 c2 C3 c4 | C5 i =]
i i}
2 so.
3 S i :
1 224 _ |
5 G - Elp —X i |
6 80 N,
7.., ﬁ - - £ éd , . bl % B}
9 w2 (%) (g / 2
e = e\ W LR
T B 2 X .ﬁ;_

A A 1 ) Yy A
2. 1090y Stat  199n310N13808  Nonparametrics  LAAADN

1-Sample sign
EsMINITAB - DNESIGN.MTfW
¥_FitIntercept
MTB > Retrieve Begression . » ESTGN MTU ' .
Retrieving work: » I© C:\MODNUNGNONESIGH . MTW
Worksheet was s » P97 _J
MTB > & .
& -
> W
Sragp - P
o 2
- > o
1 0 > 1-Sample Wilcoxon...
2 , 50 Mannwhitney. .
o IR : Kruskal W alls.
4 =5 rusl » o
5 80
6 80
7 80 X
8 99 | Pairwise Sverages...
9 101 ! Pairwise Differences. ..
10 110 ] Pairwise Slopes... . : <
o I | o




2%

o

9/ o g o [ a d xd
1‘51ﬂQﬂu1%@ﬂ‘]ﬂu@ﬁ]llﬂ5ﬁ1ﬁ§ﬂﬂ1i'Jlﬂi‘lzﬁ JU

1-Sample Sign E3 l
1 Variables:
ci

& Confidence interval

Leve
(‘Iestmedian:[:::l

HSRE rnatives 'np’ squai .—’

Srelert

Hep | B0 cacky

-nsendls C1 adlu Text Block Variable

- MnuaszaunsdIng las Click Text Block Confidence interval
udnsenaszaivding

- naaousisegulag Click Text Block Test median 11aalds
Freguidesmanaden

- idennanalumsinsizi Iae Click List Block Alternative 1133

A a a d o dy
!ﬁ'e)ﬂ‘)’lﬁ'i’l%ﬂﬂﬂﬁ’)l.ﬂiﬁﬂ AU

less than HeuAN
not equal Taihiu

greater than 119N
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3. Click Button OK tienaainansingiz sagil

B MINITAB - ONESIGN MTW H =1 E3

file Edt Manip Calc Stat Graph Editr Window Help

Sign Confidence Interval z
Sign confidence interval for median §
ACHIEVED |

N  MEDIAN CONFIDENCE CONFIDENCE INTERVAL POSITION _{

ci 29 144.0 0.9386 ( 110.0, 210.0) 10 *.2
0.9500 ( 108.5. 211.7) NLI |

0.9759 ( 101.0, 220.0) 9 1




One-Sign Willcoxon Test

1. n3NYBYANABINIIIAI Iz a1l Worksheet dadI0814

U

ESMINITAB - ONEWIL MTW G 1
Eile Edit Manip Calc Stat Graph Editor Window Help :

] Session

MTB > Retrieve 'C:N\MODNUNGNONEWIL . MTW' .

Retrieving worksheet from file: C:\MODNUNGNONEWIL.MTW
Worksheet was saved on 12-20-1997

MTB >

Worksheet size: 100000 cells :ﬂ1

A i Yy _ A
1a9nNINYNIIYBY tuatnon

2. 1aenuy Stat

Nonparametrics

1-Sample Wilcoxon

Vorksheet size B
Begression v
MTB > Retrieve o ANOVA > EWIL MTW' .
Retrieving work "QDE‘ » | C:\MODNUNGNONEWIL . MTW
Worksheet was s W 1997
MTB > . Control Charts. . »
_SPC . >
Mubivariate >
Time Series
Tables »
v
»
A%
= {
1 ! i Kruskal'Wallis....
2 88| Mgod's Median Test... |
3 85 ' _ Eriedman... {
B L o || S i ; . —
i 74 Buns Test.. I L
5 75 £
t Pairwise Averages... }
6 62 i c
Pairwise Differences. .
4 80 Pairwise Slopes... s
2l > ,¢|
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[

9 ) @ o (g a 4 .:1”
“Lli1ﬂ{]ﬂu1%€]ﬁ1ﬁiﬂﬂ1ﬂuﬂﬂ’3llﬂ51uﬂ]‘i’JlﬂS1:14 AU

1-Sample Wilcoxon E3 ‘
i Variables:
C1

oot e Aot

Altepnative: 15” e aiar

thiicf‘il ,
Help | EpPae —}-— conteh |

v
fmuadalsly Text Block Variable 1@3a3a132@1130

7

d@19y Taoms Click Text Block Confidence interval ud2ldann

v @

LAUUIAAY

al

1-Sample Wilcoxon

' Yariables:
c1

" Confidence interval

~ Test median:

Alternative: |not equal j

less than
()
reater than

Selent 1
Heip | B cancel |

Click Text Block Test Median 1ionsenaisegiu ududen

List Block Alternative tataaninanialunsnaaey



' v
3. Click Button OK (Waaaanan1sinsziaail

= X MINITAB - ONEWIL. MTW
File Edit Manip Calc Stat Graph Editor Window Help

&: Session Bl

Worksheet was saved on 1272071997
MTB » WInterval 95.0 C1.

Wilcoxon Signed Rank Confidence Interval

ESTIMATED ACHIEVED
N MEDIAN CONFIDENCE CONFIDENCE INTERVAL
C1 9 el 95.6 ¢ 70.0, 84.0) _j

-

- ]

1 77 ")
- S m RS
- v ) Bl %)
e y et AN PR
e A 1.)
e e N P i
\x B A D) ; 4 -
= - -
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Mann-Whitney Test

§ a L4 v W 1
1. nsondeyandesmsnsizaslu Work Sheet Adiod1

EXMINITAB - BMANN. MTW

* NOTE * One or more small samples

MTB > Retrieve 'C:\MODNUNG\BMANN.MTW'.

Retrieving worksheet from file: C:\MODNUNG\BMANN MTW
Worksheet was saved on 10,29-1997

MTB > i
b

2. 1oy Stat  1@eNTIWNIGey Nonparametrics — ududon
Mann-Whitney

v Fit intercept

S 7 i ~
* NOTE * One or ﬁasw St.chms

MTB > Retrieve 3‘29,'“"0";,, A
Retrieving work
Worksheet was s
MTB >

< |
Bl Data Multivariate
- Time Series
Iables

! g 2

20

21 |

22 .
) 23 40! 85 Kruskalw allis... { :

24 31 48 Mgod‘s Median Test... I | it
o e =t “WHE b i | {
286 I Buns Test...
"7 Pairwise Averages...
- T .Paimisegiffeleme&.. —

Pairwise Slopes...
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[

4 ° g a 4 dy
115mgwumamwuﬂmuﬂﬂumiami1314 3

e i R 0
First Sample:
Second Sample:

Confidence level: [95.0

Alternative: [FRSTTETRNN -

¥ Sefer ] §

Hef?” . ’ Pl I », _,QK ) J . Cancel i

fyuaninls
-a2ls C1 nnu First Sample
-Ails C2 unu Second Sample

v
o e o

o @ o q a o
Amuaszautodnnoz 14 lunsansizi iy Text Block
Confidence level

List Block Alternative taannuznadeuauuagiuuyula 3
X
1YY A3
uuul ‘less than (Houn)
(V2 not equal (i)

HUu3 greater than  (11AN)



o/

v
3. Click Button OK ds1ngramsiinsizvideya aail

EXMINITAB - BMANN MTW

File Edit Manp Calc Stat Graph Edtor Window Help

Mann-Whitney Confidence Interval and Test

C1 N = 25 Median = 49 .00
c2 N= 25 Median = 49 .00
Point estimate for ETA1-ETA2 is -0.00

95.2 Percent C.I. for ETA1-ETA2 is (-15.99,12.00)
W=629.5

Test of ETAl = ETA2 vs. ETAl ~= ETA? is significant at 0.884

The test is significant at 0.8842 (adjusted for ties)
Cannot reject at alpha = 0.05
MTB >

A =4

™
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Kruskal-Wallis Test

1. psendeyandesmsinsizralu Work Sheet A1AI0d19

EXMINITAB - BRRUS.MTW
Fie Edt Manp Calc Stat Graph Editor Window Help

& Session _{O]
Al

MTB > Retrieve 'C:\MOD\UNG\BKRUS. MTV'.

* NOTE * Command cancelled.

MTB > Retrieve 'C:\MODNUNGNBKRUS.MTUW'.

Retrieving worksheet from file: C:\HODNUNG\BKRUS.MTW
Uorkshleet was saved on 10,29-1997

MTB >

o

2. i@enmy Stat  @ensen1seoy  Nonparametrics 1dadon
Kruskal-Wallis

= MINITAB - BKRUS MTW
Eile Edit Manip  Calc [EES Graph Editor Window Help
“ F tercen
MTB > Retrieve : ic St h‘m\": »
* NOTE #* Comman i ovic .a o >
MTB > Retrieve Begression US . MTW ' .
Retrieving work ANOVA P . C:\MODNUNG\BKRUS.MTW
Worksheet was s DOE » P97
MTB > |
Control Charts >
o SEC >
Multivariate >
Time Series »
Iables »
25 4
EDA >
26 | ——
27 4 22 i
28 4 36 K |
29 4 44 Mood's Median Test | |
30 4 49 Ededman. .. . | —J
31 | 4 39 i aiiWes 1 :
32 : s
4| i Pairwise Averages. .. & B2
e - Pairwise Differences... |
Pairwise Slopes...
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[

4 ° @ a J dy
Usnguinvemvuaanslumsainsigd aail

Kruskal-Wallis | x| i

Response:
Factor:

Cancel !

smuadunls Taglwdnls C1 il Respond t1azaaunls C2

Li‘.lu Factor

3.Click Button OK 1s1ngnamsinsizd

B> MINITAB - BKRUS MTW =] E3
File Edit Manip Calc Stet * Graph  Editar Window Help
& Session =B
yor |
Kruskal-Wallis Test |
LEVEL NOBS MEDIAN AVE. RANK Z VALUE
22 1 4.000 28.0 1.34
27 1 3.000 20.5 0.50
28 1 4.000 28.0 1.34
32 2 2.000 Yol g -0.52
33 1 4.000 28.0 1. 34
36 1 4.000 28.0 1.34
39 4 2.500 16.6 0.15
41 1 2.000 13.0 -0.34
42 1 1.000 5.0 -1.23
44 4 2.500 16.6 0.15
46 1 2.000 13.0 -0.34
48 1 3.000 20.5 0.50
49 1 4.000 28.0 1.34
50 3 2.000 12.8 -0.63
52 1 1.000 5.0 -1.23
55 1 2.000 13.0 -0.34
56 1 3.000 20.5 0.50
62 1 2.000 13.0 -0.34
63 1 1.000 5.0 -1.23
65 3 1.000 10.2 -1.17
OVERALL 31 16.0
H=16.16 d.f. = 19 p = 0.646
H=17.26 d.f. = 19 p = 0.572 (adjusted for ties)
¥ NOTE %* One or more small samples
MTB > .
<] =
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Mood Median’s Test

{ a d v W U
1. nyendeyaideansinsizviaslu Worksheet fafieee

B> MINITAB - CARTOON.MTW Ei=] E3
File Edit Manip Calc Stat Graph Editor Window Help

& Session E =]

MTB > Retrieve 'C:\MTBWINNDATANCARTOON.MTUW'.
Retrieving worksheet from file: C:\MTBWIN\DATANCARTOON.MTW

Vorksheet was saved on 5-31-1994 .&j
MTB > |
£

o : ¥ /;':v

c6 a4

c2 c4 ]
ID | COLOR + - 'ED || | LOCATION| OTIS . CARTOON1—
1 0! 0] 17 107 4
2 o 0| = 3T 106 <
o bk : T
X" A\QoAD oN A~ e
: £ S~
3= =K AN~ <=
7 0 0 Vi N oz 1.4

2. 1Ny Stat 1@BNT10M5000 Nonparametrics 1@ ufion
Mood’s Median Test

MTB > Retrieve Begressiori . "‘yf D el 4
Retrieving work Kruskalwalls... ‘. ARTOON . MTW
Worksheet was s ! _J
MTB >
BT »
Time Series " Paiwise Averages... = e
Jables Paimwise Differences.. | | C6 i.}
Nonpal $ Pairwise Slopes... S | CARTOON1
Xl o 1 107 4
0 2| 106 <
0 2| 94 4
0 2| 121 €
0 3| 86 c
0o 3] 99 3
0 A il e
o)
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v
[

Usinguihnesmuadualsdmsumsinsie aail

Mood's Median Test 1
~ Besponse: |ID [

Factor: COLOR

v Store residuals

9/
1107208191 lam1aaus ID aslu Text Block Respond 110

Color aalu Text Block Factor

£
v

3. Click Button OK  iVeuaainamsinsizidoya Al

E% MINITAB - CARTODN.MTW
Fie Edt Menp Lo Stt Graph Egior Window Hep

& Session

Mood Median Test A

Mood median test of ID

Chisquare = 6.09 gy, 1 p = 0.014

Indivadual 95.0% Cls
COLOR N<= N> Median ~ Q3=Q1 ; ; -
0 53 36 74.0 1010 ( 4 )
1 37 53 985  107.5 T e )
75 30 105

Overall median = 90.0

A 95.0% C.I. for median(0) - median(l): (-38.0,-11.0)

c1 6 | C7 &

1D COLOR | ED  LOCATION | OTIS | CARTOON1 REAL1
. 1 0 o 1 1o . .
2 n n 2 106 9 9
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. . v
HAAIAIAAIAINADY LAZMNININZ A 1UAIT19 A9l

Fle Edt Manp

COLOR N<= N> Median  Q3-Q1 ; ; :
0 53 36 74.0 1010 ( : )
1 37 53 985 1075 [ )

75 30 105

Overall median = 90.0

A 95.0% C.I. for median(0) — median(1): (-38.0,-11.0)

MTB > 4
|
Ch c7 c8 c9 Clo—1 C11  \G12 2

| _|CARTOONI REAL1 | CARTOON2 | REAL2 . RESIL  FITSt [

¥4 A <) . OGP e\
VAT =W @0k A2 cXI = ETI AN
D= O W) @ TR ey T

4 8 8 € g -70.0 74.0

5 5 ) k. € sl drcchs &
6 ? 8 A 617 —<68.00c 70 174N\




Friedman Test

1. pyendeuandesmstiunimizraily Work Sheet #3619814

v

B> MINITAB - BFRIED MTW [~ o]

File Edit Manip Calc Stat Graph Editor Window Help

MTB > Retrieve

MTB >

'C:\MODNUNGNBFRIED. MTW"' .
Retrieving worksheet from file: C:\MODNUNGNBFRIED.MTW
Worksheet was saved on 10-29.-1997

& T
Hanan

2. 1deniiy Stat uAAAeNs10M3000 Nonparametrics

Friedman...

Worksheet size:

HTB > Retrieve
Retrieving work
Worksheet was s
HTB >

o

C1

Multivariate
Time Series
Tables
MNonparametrics

EDA

vRd Y Y v v vy v v v v
’

“Mood's Median

Runs Test...
Pairwise Averages...

Pairwise Differences...

Pairwise Slopes...

{30

i

N R R e

~N N L WN -

Hioh e wN

50
60
40
70
20

23
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@

) o ° w a 4
dsnguihvedmsuimuadntsTumsamsizi da

=b,

= MINITAB - BFRIED MTW - ,

Cale Stat Graph Edtor Mindow Hi

File Edit Mar , \ |
i T et o !
U T R s

 Trestment:  [C2 ]
Blocks:

s é&
I Storg; 11 s

fmuadauls aigy

- @11l C1 unu Response
- @5 €2 unu Treatment
-auls C3 unu Block
wwea - Click # Check Block Store residuals (i@
AR IARADY
Click # Check Block Store fits - iaudasmi

mangauluasg



Y
3. Click Button OK wtiveudaanaszdlsingiu  wieunaainans

a P 9 [
ANTITHNADIMT Aagl

E®MINITAB - BFRIED MTW

Eile Edit anip Qafc Stat Graph Editor  Window Help

MTB > Retriewve 'C:\UNGS6-\BFRIED.MTUW'.

Retrieving worksheet from file: C:“\UNGS6NBFRIED.HTW
Worksheet was saved bn 10-29-1997

MTB > Name c4 = 'RESI1' c5 = 'FITS1'

MTB > Friedman C3 C2 C1 'RESI1' 'FITS1'

Friedman Test

Friedman test of C3 by C2 blocked by C1I

S =5.62 d.f. =5 sp = 0.346
Est . Sum of
c2 H Median RANKS
1 12 48 .54 32110
2 12 51 .87 42 .0
3 12 529731 32.0
4 =2 53 Sl 38.0
5 12 ZINP7 55.\0
6 2 SENT 43.0
Grand median = 56 .04
MTB >
& ol
o ! o s s o —

~ Y1 = o Yy aa 3
narauand a2 ldaia1eg Nansaiivas 18a1e35 Friedman

aalunseuued Work Sheet dzuaasmIAaIAABY HAZANM LI T

Q

&
U

B MINITAB - BFRIED MTW ' ) P[=] B3

File Edt Manip Cale Stst Graph E
Cl WNE2 BGLT e c° LA | csﬂ

" et |

1 1 1) 30| -10.8333 40.8333 ;
2 1 2| 50 5.8333 441667 |
3 ' 3 60 15.0000 450000 |
4 1 4 40, -5.8333 45.8333

5 1 - 700 5.8333 64.1667

6 1 6 20 -30.0000 50.0000

7 2 1 40 -3.3333) 43.3333

8 2 2 500 3.3333  46.6667

9 2 3 30 -17.5000 47.5000

10 2 4 90 41.6667 48.3333
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Chi-Square Test

v

1. 3MIAATHA0I5H @91 Command Line (ﬂaummm serali

é - o o

Tdsunsuiiiam) FavzWoumdaa13lunsou Session

== MINITAB - Untitled Worksheet [_ (O] %]

File Edit Manip LCalc Stat Graph Editor Window Help
& Session EE}

Worksheet size: 100000 cells

-~

MTB > SET C1

19 11 19 17 16 12 16 §
END

SET C2
15 1015 . 77T~ 7T NN S . KD 15 P 1€ 7T g
END é
LET K1 = SUM((Cl — C2)*%2/C2) |
PRINT K1 M

CDF K1 K2;
CHISQUARE 1.

LET=-K3{ 5,1 —=(K2
PRINT K3

oW o " £ , A
1.1 mdeusnezmvuamaiuis Cl %Qllﬂuﬂ1ﬂ31ﬂﬂ1’lhl AVINNIT

v
N0 A9

SET C1
19 11 17 19 16 12 16

1.2 mdeae ldimvuamanas C2 FaumuainnudnIaniens

b,

SET C2
15.71 15.71 15.71 15.71 15.71 15.71



144

1.3 ﬁﬁwaﬁyawmmﬁmm“luqm Chi-Square dail
LET K1 = SUM((C1-C2)**2/C2)
1.4 naaan K1
PRINT K1
1.5 Aurua1 CDF v K1 uag K2
CDF K1 K2
1.6 @A Chi-Square
CHISQUAREI1
1.7 fnuan K3
K3 =1-K1
1.8 aaear K3

PRINT K3
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g a Jd o
2. iena Enter 1singuamsimsizvideya aagil

S MINITAB - Untitled Worksheet

Fle Edt Manip Calc Stat Graph Editor Window Help

& Session =1e t

Worksheet size: 100000 cells —‘—'J

MTB » SET C1

DATA> 19 11 19 17 16 12 16

DATA> END

MTB > SET C2

DATA> 15.71 15.71 15.71 A5 2l15.71 15.71 15.71
DATA> END

MTB > LET K1 = SUM((C1l — C2)*%2,/C2)

MTE » PRINT Kl

Data Display

K1 3.78286

MTB > CDF K1 K2:

SUBC> ~ CHISQUARE 1.

MTB > LET K3 = 1= K2 |
MTB > PRINT K3

Data Display

I
K3 0.0517803

Ll »;f
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Spearman Test

4 a 4 v @ ]
1. n3ontouandeIn1idnI1zyiaaly Worksheet f19629814

v
EXMINITAB - BSPEAR MTW M= E3
File Edit M

anp Calc Stat Graph Editor Window Help

oo |
MTB > Retrieve 'C:\PROJECT\UNG\BSPEAR.MTUW'. ..‘:J
Retrieving worksheet from file: C:\PROJECT\UNG\BSPEAR. MTUW
Worksheet was saved on 1-23-1994 —J
MTB >
v

..ﬂ .J ; e 2l 2

Fres : WE

| LG 2 B 1. %% N K

Pl

/I 85 78] 2 \

|2/ 86| sl ] *

i 3 83 80| | «

| s N b K7 YL <Pt A B

L /4 a1l -

e P - 1PN~

§ 6 - 69 i !

Ly 7 65

a Y 4" ax a da 1Y
2. MTAATICHAY Spearman Test !ﬂu’l‘ﬁﬂﬁ’)!ﬂ‘iwmﬂﬂ’mu

. ¥
Pearson Test 1A 19doyasuaunvesioyaan (Rank Data) @iy
2QuEhl o o @ @ 9 3 =1 0 A F
Vedphimsinsusudoyanauaidoney Tasnisideny Manip

1@enII9N1589¢ Rank

EXMINITAB - BSPEAR.MTW

MTB > T M ECT\UNG\BSPEAR . MTH " . 233
Retrie Delete Aol - m file: C:\PROJECT\UNG\BSPEAR MTW
Worksk S Y728,1994 |
MTB > Erase Variables... " =
b Copy Columns... . ’__‘"
B EH Code Data W alues. .. &
. Stack... 3 |l
Unstack.. ~c3 | ca | cs  cb Al
3 Convertt... ! | |
1 Concatenate...
s vy =
3 83! 80 i
4 92| 83 | |
5 81 68 | , |
_— 78 69 L !
7 65| 54 | 5 ~il
e !




9 o @ o [ v v W @ d’l
Usnguiheeimuadunlsdmiumsiasudu C1 fail

L

Rank data in: ICl ]

Store ranks in: LCl |

. __Cancel

' vy
Mruadnnlsndeinsvziadudu 11NA0619HA 09N TIA
sunvails Cl TasliEesadmduniuaivesdaes  ansendnils C1
11 Text Block Rank data in : tia2 Store ranks in : 11a2 Click

E4
Button OK  Tusunsuagshmsvasududoyavesdannls C1 dedl

Retrieving worksheet from file: C:\PROJECT\UNG\BSPEAR. MTW _‘J
Worksheet was saved on 1-/23-1994

MTE > Ramk C1 C1.

MTE > j
w.

o = L(_J

#8 Data

- 1
~N O AW N -
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1Y s

v
OUAVVDIA WS C2 BnATI IAsMINUFUIASINUNTIADUAL

e ‘é o o o o e el dy
als Cl “lf\i%%vlﬁlﬂﬁ1%i]ﬁ1ﬁiﬂﬂ1i"l]ﬂﬂuﬂ‘u C2 aau

Rank data in: |C2 I

Store ranks in: |C2 ]

Help I Cancel ]

nsanaals C2 1u Text Block na@es  Click Botton OK

t4
=)

Tilsupsuezimsdndunudeyavesddnls C2 Al

> MINITAB - BSPEAR MTW
File Edit Manip Stat, Graph Editor Window  Help /-

o Session

Worksheet was saved on  1/23/1994
MTB » Rank C1 Ci.
MTB > Rank (C2 C2. _J

MTB > |
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3. idenwy Stat  1@ensionistes Basic Statistics  ududen

Correlation mMua19y

S MINITAB - BSPEAR.
Worksheet was s ~ ioti isti
MTB > Rank C1 C -+ i 0
MTB » Rank C2 C .
MTB > | ANOVA ¢ el =
DOE : 1-Samplet... —J_-_v_‘
CoboiCha b . 2wl AN
SPC b 3
C1 Multivariate >
T s > e o
Y Je i Homogeneity of Manance... IS S
6 gt Tables > ____‘
7 e Aobacmds W - -
y i =t |
8 /)7 x-S
79“ 205 18,5 J \
[Y | 58 Qo7
y N BT Y S/ B8 \aeH Y. T
12 3.0 7.0 : < -
J] l ry
v
Y o a o Y a d o A
‘1_"51ﬂ§]‘Hlﬂ"l]E]fnﬁuﬂﬂil!ﬂiﬁ1ﬁi‘1jﬂ"li'3!ﬂ51$ﬂ JU
Correlation E3 E
gé Variables:
C 1 o088
I Store matrix
Select I
Help I l oK | Cancel I

v
Svuamansnavualy Text Block Variable



v
4. Click Button OK wamsinsizvilsing aail

EMIN”AB - BSPEAR . MTW
File Edit Manip Calc Stat Graph Editor ‘Window Help

Correlations (Pearson)

Correlation of C1 and C2 = 0.805 __J
{
MTB »

4
1 .0 18.5: j
2 "16.0 _5.8{)"
A e e = — A\
T/ s L R
.5 1250 _11.0( \
e S - |
7 L0 3.5 4
P& 4B
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Runs Test

4 a d v @ ]
1. nIONYBYANABINIIIAIIZAd 1Y Worksheet #362198149

ES MINITAB - RUNTEST MTW Ei=] E3
File Edit Manip Calc Stat Graph Editor Window Help
3 Session ' . . |
=
MTEB > Retrieve 'C:\HODNUNGN\RUNTEST. HTW'.
Retrieving worksheet from file: C:“NMODNUNGNRUNTEST.MTW
Worksheet was saved on 12-20-1997
MTB > a
Cl | s> N\Wag// A~ et | OR f}
i i | ] |
U ! ¢
0 §
e Y okl B\ SN Y. E -
,,,,, 1 3 )
0 f’
i ,,, ..... .L -
17 !

2. 19901y Stat 1@en318n15808 Nonparametrics (1d21a0n Runs Test

MINITAB - RUNTEST MTW
Z_ET,aph. E_dRor ""\f“‘“‘"‘" o

File Edit Manp Cale e S”m"'
o -1-8ample Sign...
: ; v Fitﬂercegt“‘m “1-5ample Wilcoxon.. -

Basic Statistics  »

MTB > Retrieve
Retrieving work 57 0
Worksheet was s'. ANOVA

Begiession » e
 KruskalWalis'.

>
»
S ~DOE » . Mgod's Median Test .
Control Charts -~ »  Fii .
il . Chart : Friedman.
m Multivariate » - Eun:: t N——
C1 Time Series > Pairwise Averages...
- 7 Tables »  Paimwise Differences. ..
1 0 Nonparametrics Pailwiie Slopes...
2 e 2
= ; : -
4 0
5 | Y
e i
2




9 3 @ o v a d o
Usinguihvesmuadnnlsdmsuimsizvideya Azl

A B A | SR R
cl Variables:
ci]

& Above and below the mean

~ Above and below: E:::]

Seleot J

Help / j ‘ [ OK J Cancel ‘

Mnuadautls C1 lu Text Block Variables 113213890219
naael lnonlSsuouduaunay (Click Above and below the
mean) 150 lasMnuaauifSouiisues (Click Above and below...)

9 1 :.iy =1 3
uaansenmnAeImsnisenmen aagll

SRR TR @ BABC S S

B R

Mariables:

oA

¢ Above and below the mean

= Abowve and below:

select '

Hetp | [ oK | cancel |
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3. Click Button OK (ieuananansinsiaagl

= MINITAB - RUNTEST.MTW

Fie Edit Manp Calc Stat Graph Editor Window Help

= Session B =
Runs Test
|
C1
K = 1.2333
i

The observed no. of runs 8
The expected no. of runs bl 33 3
11 Observations above K 19 below
The test is significant at 0.0055

MTB >
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Pairwise Average Test

{ a g [ d’l
1. nsendeyandesmsinsiziaslu Worksheet Us1ngasil

Vv

E> MINITAB - PAVERAGE MTW
File Edt Manip Calc Stat Graph Egltov Window Help

o Session o . f ]
Vorksheet size: 100000 cells Al

MTB > Retrieve 'C:\MODNUNGN\PAVERAGE MTUW'.
Retrieving worksheet from file: C:\NHMODNUNG\PAVERAGE . MTUW _J
Worksheet was saved on 12-20/1997

MTB > -

o
\

{
|

i

TN X

-

i
|

2. 1Ny Stat  AensIwMsEey Nonparametrics — 1daon
Pairwise Average

MINITAB - PAVERAGE. MTW
File [Edit Manip Calc Graph Edtor tfedees  Uaia

e Sample Srgﬁ

v Fl-!nlercepk

—— 1 Sample ‘w‘1coxon
Worksheet size:  Basic Stalistics » o |
o *ﬁeg(ession . Ménn thtney. E
MTB > Retrieve . ANDVA ’ :
Retrieving work 0E. R LGE  MTW
Worksheet was s"gﬂE'; S ‘_Mgﬁ%H&kMTat —i
HTB > Control Chaits . » Enedman -
SPC 4 = .
: - Runs Test.. vl
‘J “I Multivariate 4 s "e i -
Time Series  * Averages... ] R
| Tables 4 Pairwise Differences. .. : , ﬂ
B " Monparametrics Pairwise Slopes...

EDA ]

w N

& |
1AW=

v

AN




4
a/

Usinguiinesmuadunlsdmiumsinse el

T RS R SR S S A
oI Variable:

Store averages in:

¥ Store indices in:

4|
w?;:ﬂ J .
Y, e e P V54 S .

fMnuamiaals C1 1 Text Block Variable  nazaamls C2
lu Text Block Store Average in.. @2 Click Store indices in :

iWensendials C3 uay C4

7

' v
3. Click Button OK [fiouaaInan1satnssmadil

B MINITAB - PAVERAGE . MTW
Fis Edt Maip Calc Staf Graph Editor Window Help -

MTE > Retrieve 'C:\MODNUNGNPAVERAGE HTW'.

Retrieving worksheet from file: C:“\HMODNUNGNPAVERAGE . MTW
Worksheet was saved on 12-20-1997 |
MTB > Walsh Cl €2 c3 c4 {
MTB > A

lwinikr|ivirR
e i et o 5 i el O

IERRENRESEENE R
loiniolounio
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Pairwise Difference Test

1. NIONYBYANABINIIAAT 1WAl Worksheet Ada6i719814

Vv

» MINITAB - PDIFER.MTW

Fle Edt Manp Calc Stat Graph Editor Window Help

4 Session

Worksheet size: 100000 cells :J'

MTB > Retrieve 'C:\HOD\NUNG\PDIFER.MTW'.

Retrieving worksheet from file: C:\MOD\UNG\PDIFER.HTW
Vorksheet was saved on 12/20,1997 _,
MTB >

2. @Ay Stat  1a9n318N15608 Nonparametrics — 11A138nN
Pairwise Different

EX MINITAB - OXYGEN.MTW
File Edit Manip Calc [E

v Fit lntercept

MTB > 3 s
MTE - gasn: St-atlst»cg MapsCaifney.
MTB > Bearession L P .
MTB > ANDVA _ Kruskal-wallis. .
ﬁ¥g i DB tMood's Median Test...
Control Charts Friedman...
s ol spC .
Buns Test...

»
»
»
oy
»
>
»
>
>
>
>

a Multivariate
C1 Time Series
[ ] £ Tables
0 MNonparametrncs
50 EDA ]

3
o M T
f
|

Pairwize Differences. ..

D 5
4
1
— !
5
4’ ! ¥

Pairwise Averages... _ i

Pairwise Slopes...

72|
80




9/ 3 o o 1 a <Y @ dy
‘1J51ﬂ£]1'ﬁ»\l']%?)ﬂ']ﬁﬁﬂﬂﬁllll]'iﬁ‘lﬁiUﬂ15'J!ﬂi‘]$ﬂ‘Uﬂ§;l,ﬁ ANU

Pairwise Differences E3 l
C1 Eirst variable:

c2
Second variable:
Store differences in:

V¥ Store indices in:

¢ Sciect ]

- Cancel

asenmaants C1 Ju Text Block First Variable, C2 lu
Second Variable, C3 lu Store Difference in : naz C4, C5 lu

Store indices in :

3. Click Button OK Lﬁauﬁmwamﬁmiwﬁﬁqgﬂ

E»MINITAB - PDIFER . MTW
Fie Edt Manip Calc Stat Graph  Editor Window Help

MTB > Retrieve C:N\MOD\UNGN\PDIFER.MTU"' . :—-I
Retrieving worksheet from file: C:\MODNUNGNPDIFER.MTW
Worksheet was saved on 12720-1997
MTB > WDifferences Cl1 C2 c3 c4 cb i
MTB > <
& b 7
i C6 i‘
| -
| 1 3 1.1 1.9 1 1 I
‘ 2 ) 2.0 1.0 1 2}_
; 3 2 3.1 1.9 1 3
o | S— :
s , 3.0 2| 2
6 3.9 2 3|
| 7 0.9 3] 1 T
. 8 0.0 3 2
| 9 0.9 3| 3|
| 4 i i f f:J ;
| tidl vl

157



158

Pairwise Slope Test

9y { a g [ T
1. ﬂiiaﬂmanaﬁﬁaﬂﬂ’lijlﬂi‘]zﬁﬁ\ﬂu Worksheet a39019814

v

Graph  Editor  Window Help

Worksheet size: 100000 cells :d

MTB > Retrieve 'C:\NHMODNUNGNPSLOPE . MTW ' .
Retrieving worksheet from file: C:\MODNUNGNPSLOPE.MTW
Worksheet was saved on 12-20-1997 ___J

'
i

2. @onwy Stat  1@pn3518M3008 Nonparametrics 1321380

Pairwise Slope

Worksheet size:

HTE » Retrieve

Retrieving work JOE / W : L MTW
Worksheet was s - e A e !
MTB > “ Control Chatts. * & B .
e y -
-:-I -;i Multivariate . Xz
2 D ata Time Series
C1
- |l
1 3
2 5 2,0
3 2 1.1
4 6 3.0
5
6
e N iusecs e =
LT v




v
Unnguinefdmuadusdmiumsainsizvdeya fail

S ise Slopes |1 " T RIS T T

c1i variable

c2 -
X variable:
Store slopes in:
¥ Store indices in:

=1 |
Seleet I
Help” | ~ \se "~} Cancel |

fvuaa@as C1 1y Text Block Y variable, aauils C2 lu

X variable, #2115 C3 Tu Store Slope in : uazaals C4,C5 lu

Store indices in :

3. Click Button OK tieuaasnamsdinsiznasgll

S MINITAB - PSLOP
ey

MTB > Retriewe 'C:\MODNUNGNPSLOPE . MTY'.
Retrieving worksheet from file: C:\MODNUNG\PSLOPE MTW
Worksheet was saved on 12-20-1997

MTB > WSlopes Cl C2 c3 c4 c5. ik
MTB >
o o :f‘
c3 c4
] '
1T 3 1.1 2.22222 2 1
2 ‘ 2.0 * 3 1
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Mann-Whitney Test

¥

d' o (=) ~ o ] -3
- ‘llﬂyﬁﬂﬂ]ﬂ]')lﬂilz‘l‘ﬂHﬂiﬂlﬂ')ﬂﬂ'l\‘l‘llu'lﬂlﬁﬂ

4 ]
Tand vnmsgudledrainBoundduszondnuili 6 mnlseSouludion

o Y = = = -~ o

31 8 au Iaeudmauas Insuazan IseGoureniios $1u2u 9 Au
Tasudruferdy 1dazuuudinisy iNenaaauiianuuanaiafiu
TunzuuuInauss e vainGounnlsasouludios uaztinGounn

Tsa5sunandiomsely

ZUUUVBNINEOU ZUUUVDMINITOU
nnTseFouludios | anlsuSouvendios

90 62
72 85
61 78
66 66
81 80
69 91
59 69
70 77

84

Y d’ o o = o 1 ]
- ‘llﬂuﬂ‘nu‘l3»“'3“’\513"&luﬂiﬂlﬂjﬂﬂ"qmu‘lﬂ‘l“ﬂg

4 9 a9 ] P V9 X" ] a Y
T‘ﬂ‘l/lﬂ vmaﬁwzmmnmwua"lé"mmmymaﬂwuwwﬂszmuwummma

wihfwilsedegnaniaysmduanday Meafiu yadndnyae
1 & 9/ s o 9/ o A v a o A
wimeTaenalil msfeufuuezuSmsgnd anwdipesfunaadiuyin

3 k4
ausuRarey azuuuiwinnueusazau lasvilsingdadl



Andaysm awday
32 24
60 49
88 73
16 97
43 97
70 21
97 44
23 67
49 90
74 13
36 29
40 43
31 60
21 67
46 57
90 32
70 25
79 40
68 31
70 38
55 70
60 90
40 85
31 48
25 60
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Friedman Test

)

o

1
do w oA A

NIMITUANINUVUNUTIUN

i

(i9) IANHINBINTNATBUAIINYING

‘ﬂ' o o o o) | - ¢
numnmiw?ﬂummmamwmﬂmﬂ
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181‘1!?)\1%]6601]"3‘517191ﬁ@ﬂﬂ’l'mﬂﬁﬂ

14 3
guan 10 au MiniSouis 10 audigeudeasu

o 1 [ @
14 3 %A UARSYAATUUUIAY 100 ASUUY HANINATBULTINYAIAITI

TinGeunui Soaeuyail

1 2 3
1 79 90 80
2 20 60 50
3 70 30 50
4 80 50 60
5 90 20 70
6 30 60 20
7 60 40 10
8 90 10 60
9 80 50 40
10 70 60 50
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Tand $rusmiegenszaiuud wmilslfeenunnis

E ¥
wmihihondadesnmanagenindimswuganszamis 5 358 ezl

d' ° a o ¥ 1
- doyaiihaindmszvlunsdidledsvinalng
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13 5 3%

fina

e

v [ A [ v w U v do A
uananfunieli  Seldqudteduauauin 12 au Usnguadwiasil

AUNY FERUYInTZAIY
1 2 3 4 5
1 50 60 40 70 20
2 50 30 90 80 20
3 50 40 30 60 90
4 50 40 30 80 60
5 80 30 40 50 70
6 30 50 40 60 70
7 90 30 60 70 40
8 50 60 .70 90 80
9 60 70 30 40 80
10 50 70 60 40 30
11 60 70 80 90 40
12 30 50 70 80 90
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Kruskal-Wallis

9

li' ) (= o 1 4
- ﬂl@yEIYI‘M'HH'Jlﬂ‘i'lSﬂ‘l“ﬂ‘iﬂlﬂiﬂﬂk'l‘llu]ﬂlﬁﬂ

o o A ~, o o = o
Tand fmualiismsaeull 333 Ae n v uaz a il lFaeuinadiacmans

o o v A U \ . 4 1
Tefuinfne 3 aqudadenuedigu ndwnnawuldwedunds

;7
imsnaaeuldnadnadl

A asy ad
HUUINIT N | ASHUUIINIT Y SUUUIINID A

82 71 91
80 79 93
81 78 84
83 74 90

88
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Y

ﬂ' o oS ~ W ] T
- doyaminnImazdlunsdiiedvinalng

4 a J 4 s
Tand Tumswarsannguerdn 4 dszian efnuszdunisasesin

A a ~ Y a ] 9/ ] 1 as =} v
(%Qﬂﬂ‘ﬂﬂﬂ'\i&l‘ﬂﬂ\ﬂ‘]ﬁmﬂﬂwﬂ n1a°luu1u) ammmmuma‘lu

1h1ngwaﬁhﬁ

Wwesiams | gadeary | dharwms PUATAS
42 39 27 33
65 41 32 28
52 50 44 22
A4 55 65 36
50 46 39 44
39 62 48 49
63 44 56 39
65 50
32
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Spearman Correlation

¥

d' ° =) S o 1 o
- ‘Il't)%«]ﬁ‘n‘H'IN'l'Jlﬂ‘ﬂSﬂdﬂluﬂ‘iﬁlﬂﬁﬂﬂN‘U‘l—ﬂﬂmﬂ
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Chi-Square Test
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