SPSS -1

Duomeny vedimas, aprasomoji
statistika, duomeny atranka,
perkodavimas

Struktdra

SPSS sudaro trys blokai (langai):

1. Duomeny langas (data). Jame galima
matyti:
a) duomenis;
b) kintamuyjy aprasyma.

2. Rezultaty langas (output).

3. Sintaksés langas (syntax).
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Struktdra

SPSS Rezultaty langas (output) gaunamas
atlikus skai€iavimus. Rezultatus galima
perkelti j Word arba Powerpoint failus.

SPSS Sintaksés langas (syntax)
naudojamas, kai raSoma programa.

Dazniausiai sintaksinés programos
neprireikia.
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Duomeny langas

Direed Markelivy Coapoe Lo Vilrudere:

\ Bk 8 ED BaF

E

fld gnes

tipiSkas vaizdas paleidus SPSS programg — tus¢ias duomeny langas.
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TuSdio duom

eny lauko gavimas

BVl SHSS Sats Lata bditor

File Edit View Data Transform Analyze Direct Marketing

Matome duomenis, jei

7 ] 2 ] 2
New » = 1] 3| 24 1]
Open 3 = 2| o= 7|
4Z | 3 ‘z 3
Open Database 2 4 1 E 24 3
(2D Read Text Data... j‘ ‘) = 5}
(3 Close Cirl+F4 i 1l 5 =z 4
. ExS 45 i 5 I 2
. Im\nnln‘ﬁew Aarish etz £
kairiajame kampe dega 'data view' ir....
TUééiO r@)&&f&%u&%tﬁ@!&' mas 7 © V.Cekanavigius, G.Murauskas 8
Matome duomenis, jei Duomeny struktira
s SPSS ideologija:
it 1. Vienam respondentui viena eiluté
(case).
peers | witers | diector 2. Kintamieji (klausimai) - stulpeliai
1.00 1.00 1.00 (variables).
00 1.00 00
....ikkonélé 'atspausta’
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Duomeny struktar.

Direct Marketing

kintamujy
Graphs  Utiliies  Add-cns Endow; vardai

Hi,=H & %E}%/f

crbies il
1.00
00
00
00
00

_peers | wrters | diractor rast
1.00 1.00 1.00
02 1.00 .00
00 02 .00
00 02 1.00
00 ] 1.00

duomenys
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1.00
1.00
1.00

.00
1.00

Kintamuyjy charakteristikos

1. Vardas (name).

2. Tipas (type).

3. Kintamojo 'etiketé’ (variable label).

4. Praleisty reikSmiy kodai (missing value).
5. Kintamojo reik8miy 'teiketés' (value label).
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Kintamojo vardas (name)

Kintamojo tipai (type)

apra$antys kintamojo reikSmiy kodus.

. Pvz. kintamajame (stulpelyje) naudosime

tik kodus 1 arba 2, o 'value labels'
paaiskins, kad 1- vyr., 0 2 — mot.

. Statistinei analizei — nebdtinas.
. Naudojamas tik tik, kad bdty patogiau

dirbti.
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1. Prasi ide.
5 I’aSI(Eieda raide 1. Simbolinis (string) -pavardéms ir pan. Turi
. Ne.turl tarpq. ) tiktai ilgj:
3. K‘I., K1.1; Lmnsv_s B gera|j 2. Skaitinis (numeric) — skai¢iams, bei
4. Ali Baba, 1grupé — blogai. kodams. Standartas (pagal nutyléjima) 8
5. Kintamojo vardas — stulpelio vir3uje. pozicijos, i$ jy 2 po kablelio.Pvz. 313,72.
3. Kiti tipai — naudojami retai.
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Kintamojo aprasas (etikete) Kintamojo praleistos reikSmés
(variable label) (missing values)

1. Tai tekstinis komentaras, iSsamiau 1. Tai neatsakyty klausimy kodai.

aprasantis kintamajj. 2. Pvz. kai respondentas nezino atsakymo
2. Pvz. kintamojo vardas — K1, o apraSas vedame kodg 0.

(label) —'gimimo vieta'. 3. Jei 0 bus aprasytas, kaip 'missing value',
3. Statistinei analizei — nebdtinas. tai SPSS programa traktuos jj taip, kaip ir
4. Naudojamas tik, kad baty patogiau dirbti. tuscia langel].
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Kintamojo reikSmiy aprasai Visg informacijg apie kintamuosius
(etiketés) - value labels galime rasti kintamyjy sgrase:

1. Tai tekstiniai komentarai i§samiau ;

: DirectMarketing Graphs Utilities  Add-or

IECEE

critics - Q‘m\t@ writers
R I sgrasas
I 1.00 )
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Kintamuyjy sgrasas

Kintamuyjy sgrasas

B Variables / kintamOjO B Variables
vardas / .
[ variatle [|| v=nania ntcre=- [ variatle [|| v=nania mterrznon: praleistos
[ & any any [ any reikSmés
!_% b__” 'Ll’j | Ahel &ry -eas | Ahel &ry -easan
§ 6 critcs B kintamojo e &
o Missinc velues nore e - 0 Missino velues nore
B pears Meas nemen | evel Momnnal p t|pas. skaitinis Meas nwemen | evel Momnnal
L Valuz Labe s: (F-ralde) Valuz Labe s:
00 M — 00 T w
109 ¥oo 109 ¥oo - .y v ,q
reikSmiy
oo | cancel || Hep 19 20
Kintamuyjy sgrasas Duomeny vedimas
£3 Variables - R N ' B N f
1. Aprasome kintamuosius ('variable view
. | variatle || vananiz Interzton: |
¥ s afi ange).
e 2. Vedame duomenis ( 'data view' lange).
Missinc velues nore
gallmybé paiil-"'eti Meas nemen | evel Nnnal . . .
i duomenis —_— -!
Valuz Labe s: 25 -100 1[][]
00 Mo =
i [ ——
| = =
Data View | Variable View
21 © V.Cekanavigius, G.Murauskas 22
Kintamuyjy apraSymas Kintamuyjy apraSymas
' . q ' ' . q !
variable view' lange variable view' lange
[ Marme [ Type l Width [ Decirmnals [ Label  Type | Width | Decimals | _abel Yalues
_ 1]lytis |Mumeric & 12 |Iytis humeiic a 2 Iytis hose
Jg ‘ Value Labels
4 Vaue Labels
o Walne
variable Walue Labsl: Jnot.| n &ia'value
label Add_ | [TI0="an label’
‘etiketé’
po to Cia
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Duomeny vedimas
'data view' lange

Duomeny vedimas

i *Untitied? [DataSet?] - IBM SP55 Statistic

File Edit View Data Transform ¢

SHE e -

Praktiniai patarimai:

1. Duomenys vedami klaviatira.

2. Pelé naudojama saikingai.

3. Vedant duomenis eilute - naudoti 'tab’

3: Iytis 2.00 naudojame <
= klaviatiira klaviSa.
15 var a . .
1 100 4. Vedant duomenis stulpeliu — naudoti
5 ; 100 ‘enter' klaviSa.
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Aprasomoji statistika Dazniy lentelé su SPSS
Susipazinsime su:
1. Dazniy lentele. « SuskaiCiuosime, kiek procenty tirty
2 Vidurkiu amerikie€iy turi tris vaikus.
3. Dispersija * naudosime failg 'GSS93subset' ir
4. Standartin krypi Kintamay]
. Oltandaartiniu nuo 1U. .
o yp o * 'childs'
Pastaba. Yra ir kity charakteristiky.
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Dazniy lentelé su SPSS Dazniy lentelé su SPSS
Analyze Direct Marketing Graphs Utiliies Add-ons ¥ (£ trequence: ==
HEpos ’ : 3 Tl CIUQTass E;ia;l:;s;: P ]
Descriptive Statistics k oMl capoun : i i arts ]
chiticel
Tables 3 f dizssics cmet.. |
Compare Means 3 i ﬂ:iiic' LN,
JH country
oM cedrze perkélimui
ol degrzed spaudziam
[& Mzplay reqacney tazics dia
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Dazniy lentelé su SPSS

childs Number of Children

Cumulative
Frequency Percent | Valid Percent Percent
Valid 0 414 27,6 27,7 27,7
1 242 16,1 16,2 43,9
2 398 6.5 26,6 70,5
3 Gs)  (s0) 15,1 85,6
4 115 7.7 7.7 933
5 58 39 3.9 97,2
6 14 9 9 98,1
7 7 5 5 98,6
8 Eight or More 21 14 1,4 100,0
Total 1495 99,7 100,0
Missing 9 NA 5 3
Total 1500 100,0

'percent' — jei su praleistom reikSmém, 'valid percent'- jei be
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Dispersija

1) Atspindi reikSmiy iSsibarstyma apie vidurkj.

2) kuo didesné — tuo didesni skirtumai tarp reik§miy.
3) pvz. i$ dviejy mokymo programy, uztikrinanéiy
vienodus vidutinius pasiekimus, geresné ta, kurios
mazesne dispersija.

S =

) (xl—Y)2+(x2—f)2+...(xn—Y)2

n-1
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Standartinis nuokrypis

S = \/ dispersija
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Vidurkis ir Std su SPSS

* Failas: GSS93 subset

« Kintamasis agewed (amzius pirmg
kartg tuokiantis)

» Rasime Sio kintamojo vidurkj bei
standartinj nuokrypj.

Pastaba: parodysime tik vieng i$ keliy
galimy bady.
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Vidurkis ir Std su SPSS

Analyze Direct Marketing Graphs Utilities Add-ons ¥

Reports s h ﬁ Hﬁ E

Descriptive Statistics » Frequencies...
Tables ’ Descriptives..
Compare Means » &, Exp

General Linear Model [
= ' BH Crosstab
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Vidurkis ir Std su SPSS

T8 Descriotives (..

Variab e(sh

dj ag cwed

o ecc

dl Frecatd
ol ctisprls
o kigband
o Lirlhire
o
o
ol
I

3

Elues
Elues3
Llugres: =

ranmn ]

[7] Bave standardizzdvalues as variables

[T] [ paste || zeset |[cancel [ Hep |
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Vidurkis ir Std su SPSS

Descriptive Statistics

N Minimum_| Maximum Mean Std. Deviation
agewed Age When
First Marriod 1202 13 58 22,79 5,033
Valid N (listwise) 1202

vidutinis amzius 22,79 m

vidurkis std

© V.Cekanavigius, G.Murauskas 37

Duomeny atranka
(select cases)

» Paliekame tik dalj duomeny tolesnei
analizei;

* Pvz. norime suzinoti vidutinj vyry amziy
pirma kartg tuokiantis.

+ 'Select cases' statistinés analizes
neatlieka!l
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Duomeny atranka SPSS
(select cases)

sraphs  Utilities  Add-ons  Window  Help

sibs | chids |  age
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Duomeny atranka SPSS

perkeli% e
taska o
e po to Cia
© Al cases

& fcondifior iszanshcd

2 Random samgle of cases

3 3ased on tima or case ranga

nekiSame
nagy
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Duomeny atranka SPSS

¢ia raSomos salygos

T3 Sclect Cases: I

e 2 o=
il 20ccai Y
4l agew=a
4l atspte

Aill

i) L=k alz

o= EEEEnD

Conversior
current 172 1me
ate el

11,077 0N8 AN S oAl Vanzsales

| select cases if = atrinkti eilutes, jei ....
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CE7& Sunueilz 237 ]

'select cases' sintaksé

* kintamuyjy vardai sujungiami aritmetinémis
ir (arba) loginémis operacijomis.

* Pvz., jei norime pasilikti tik vyry duomenis,
(Iytis uzkoduota kintamuoju sex, vyry
kodas 1), tai raSome

* sex=1
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Duomeny atranka SPSS

tﬂ Select Cases H

.l age i
d:i agezad
o+l agewed

Attt

seR = |

Tada ‘Continue’ ir ‘OK’
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Duomeny atranka SPSS

| id | wrkstat | marital
2- S
_,.(”3’/

— o oty W

Eilutés nedingsta, tik pazymimos, kaip iSbrauktos.
Tolesnéje analizéje jos nebenaudojamos.
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Duomeny atranka SPSS

» Pvz. dabar suskaiciave 'agewed' vidurkj,
gautume

Descriptive Statistics

N Minimur] Maximurl Mean | Std. Deviati

agewed Age |
First Married 492 16 50 24,14 4,867

Valid N (listwise| 492
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Duomeny atranka SPSS

» Norint 'atzyméti' visas eilutes, reikia

E Selet Cases (]

rEelect
8 Il cases

[l 206

dj agecad
dj duewred
ol atsprts
dj bigband
d:l:uirh 0

” tagka prie
‘all cases’

) f cordition is satisiec

(%] <andem sample of rEses

o

© V.Cekanavigius, G.Murauskas
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select cases - pastabos

salyga taikoma kiekvienam respondentui.

* pvz. norime atrinkti baltus (race=1) vyrus.

» raSome: (sex=1) & (race=1).

* jaunesnis, nei 50 mety: age <50.

* tarp 20 ir 50 m: (age>=20) & (age=<50).

* baltieji vyrai, jaunesni nei 50 m, arba
juodos moterys, vyresnés, nei 30m:

* (sex=1& race=1 & age<50)|(sex=2 &

race=2 & age>30)

select cases - pastabos

+ Taciau

* jei norime, kad likty baltieji bei negrai: tai

» raSome: (race=1) | (race=2).

* jei paraSysime (race=1)&(race=2),
kompiuteris ieSkos zmoniy, kurie kartu ir
balti ir juodi (zebry).

* Beje, kintamuyjy vardus geriau kopijuoti, o
ne rinkti patiems (maziau klaidy).
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select cases - pastabos

* BLOGAI * GERAI

* race =1|3 * race =1| race =3

» 30<age<40 + age>30 & age <40
« 30<age + age >30

» age =15/ age =20 + age=15| age=20

» [race=1] & [age =50] (race=1) &(age=50)
» (race=1) (age =50) (race=1) &(age=50)
» (age >50) | (age <60) tai visi respondentai-
beprasme salyga.

select cases — simboliniai kint.

simboliniy kintamyjy reikSmés raSomos
kabutése:

gender="M'".

simbolis turi bati TIKSLIAI nukopijuotas.
gender="m' blogai.

gender="M' blogai (tarpas po kabutés).
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COMPUTE

Ka gali komanda Compute:

Sukurti kintamojo (stulpelio) kopija.

Pakeisti kintamajj (stulpel;).

Sukurti nauja kintamajj (stulpelj).

Sukurti 0 — 1 stulpel;, atsizvelgiant

salygas.

5. Sukurti sudétingesniy kody stulpelj,
atsizvelgiant j salygas.

Visada transformuoja stulpelius.

o=

© V.Cekanavigius, G.Murauskas 52

Compute

Data Transform  Analyze DirectMarketing Graphs  Utilities

:] ﬁ %Qompute\u’ariable...

- @ Count Values within Cases...

Shift Values...

@ Recode into Same Variables...
B @ Recode into Different Variables...
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naujo
stulp.
vardas

Compute

Targe: Variah e Mumeric Cenrezsinn

- a2 >
d Agetad -
dj Foncliv
agewsd T —————————
ol atsprt |Jl < l:J ¢ [“J["J :'".r
| adl i e i i ritim
ol b gty ===l Ane o
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Compute: naujas kintamasis

18 Computz Variable

large: Vanakle: Flumenz Exprassicr:

ires = (ogband + bluesy2

[Ty02 8 Label.. |
= =4

dviejy kint.
vidurkis
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Compute: 0 - 1 kintamasis

3 Compuls Varialde

Target Variable: Mumegric Ckpression:
= _ Hye = ?l“
Tvpe &Latel..

loginé
iSraiSka

naujas kintamasis zzz=1, jei age>30 ir zzz=0, jei age =<30.
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Compute: 0 - 1 kintamasis

| oless | muzica | zzz | war | v
1,00 3] 1,70]
100 160 1.0
Z00 25| 1,0
s | 1n
1,00 1] 1,70
1,00 Tl 1,00 |
1.00 1A 1) |
(1 T _
100 2EC 10|
1,00 20| 10
s | n
4 00 b OF 4 an

naujas kintamasis zzz=1, jei age>30 ir zzz=0, jei age =<30.
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Compute; sudétingesni kodai

LArG AL YANZIE: L

-]

=

wal]
(vpe M1 akal

d age 2

Il agszam *
all i
Al Attt

paspaudziam
ir uzraSom
salyga

=y =t =Y =y =3

naujas kintamasis
ww=1, jei age>30 .
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AUTOMATIC RECODE
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Automatic recode

1. Simbolinj (string) —kintamajj

pavercia skaitiniu;

2. Senosios reikSmés virsta naujojo
kintamojo 'value labels'.
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Automatic recode

Transform  Analyze Direct Marketing

Utiliies  Ac

é Compute Variable...

@ Count Values within Cases..

Shift Values..

E Recode into Same Variables..
Recode into Different Variables...
[ Automatic Recode. .
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Automatic recode /simbolinis

kint.

tl'! Automatic Recode

!aliaymame

& gdp_cap
qf lg_aidsr

g? lifegaxpf

& log_g
& log_pop
§9 pop_incr

@y religion 99979992

kint.
vardas

62

Automatic recode

atsirado

Automatic recode

T Venzblos
_ skaitinis
IE.].-1 it tarraH climrate - '.|k'§l:a6 Vil kintamasis Variaplal |L -ur.arlax:.le In‘crmadtaon
az E| 8| 3| W # 910_cap 1= | [tikyba
= Z2] | = W ¥ lo aidsr Lapel: Predominant raligicr senos
n 1mn| | / & & Meexpr Type: F2 reik§meés
W 1 ; 2 %? lifeexpm Misszinng Values. 11 virto
: ; & & m_n . ek i . ..
T =it 3l = "V Iii_:l-ar:: Measuremeni Level: Namir ‘etiketémis’
5 3 3] 3 4 Merar; ; :
17 77| il fi| C Ic:r_q;;p :a:gl L?D]a i
U EE 5| 4 & 4 lec_pan - '1|'l"|9._
102 120/ a 7 W & poo_inct 2 Buulhis.
- T a1 & £ papuiain 2 Cethoiz
2 aa 8| 3| ¥ & region 4 Hinda
3 7] 4| 3| o & 10l gion £ Jawish
n fi 114, Tikyba Al wam
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Recode
1. 13 skaitinio kintamojo gauna naujg skaitin;
su kitokiais kodais.
RECODE 2. Gali ir i§ simbolinio padaryti skaitinj,
taciau sudétingiau, nei automatic recode.
3. Pvz. naujame kintamajame 'islam’
musulmoniSkas valstybes pazymésime
1, budistines 2, o likusias 3.
© V.Cekanavigius, G.Murauskas 65

© V.Cekanavigius, G.Murauskas 66

11



Recode

1. Kintamajame 'tikyba'": musulmonai — 6,
budistai -2. |sidémime.

Recode

Transform  Analyze DirectMarketing Graphs Ui

B Compute Variable...

OHd Value —  -Kewlizue—

@z 1

€ Bystem miss =g

& Copy old valuz3)

Cd—hkew

po to Cia
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@ Count Values within Cases...
Value Labels:
1 Animist Shift Values... ;
2 Buddhist 5 5 [
3 Oatmaic \ H Recode into Same Variables... M
; us
4 Hindu [&] Recode into Different Variables...
5 Jewish Catl
M |18 mustim ; . - : .
) | Epp—— mes visada rinksimés ‘into Different Variables
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Recode Recode
e o et el 15 Recodz ine Diffzrent Variables
Bl e e cisal s O gl W ikl D e -
b bkyba —- | o - I‘.!unl.Frlr...\'ﬁ'lih B = Catrat Varizhle -0 lpu. Vetiable—
& udy vap = [k —» 1slamas |
& lg_aisr R
w}?li"eexp" izlaas
== & Ircepr
g::':.":: [+ vardas atsirado
jll'.el’ﬁ:)' i =
# loz_gdp
] > & log_ptp
& 1z naujojo kint. 'ﬁ"“;’—:'l" _
vardas PR CE rhakny Soznanew Vawez. |
po to Cia
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Recode naujas Recode
TR Recadeinto Differe: | Variables: O o New Velues kodas Ovalie: & vaie 3

——Syslem-mizsing

@ Eystem missing 2 Copy old value(z)

@ Syslem- v use-mi
3 Rance

Old — New

visos kitos
reikSmés...

@éAII ullier vdlues
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Recode

Atsirado naujas stulpelis:

| tikyba | islamas | wvar [ var
] B 1,00
5| 3] 300]
: 7 3,00
3| Ell 300/
o 3 3,00/
= =l EWuTal
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Recode: sudétingesnis pvz.

Pvz. Sukursime naujg kintamajj amzkat,
kuriame pagal amziy respondentus
suskirstysime taip:

* 1, jeiamzius <30;
+ 2, jeiamzius 31— 50;
» 3, jeivir§ 50.
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Recode: sudétingesnis pvz.

Recode: sudétingesnis pvz.

@ Hecode into Literen: Wanables

Maineric Varidh & -= Qulpa. Varidkle.
ol agecad = gz —= amzius
Il agewea
:l'l attzorts

gl mgpzra

nepamirstam
naujo vardo

© V.Cekanavigius, G.Murauskas 75

Missing
values

rCid Value- rewVaue-

@ Valuo:

@ System-muszing

@ Syslem- LSBI-SSiNY
5 = DIg = Mewt
@ Rangs: ld

Tam, kad koduotos praleistos reikSmés ir
likty praleistomis reikSmémis.

© V.Cekanavigius, G.Murauskas 76

Recode: sudétingesnis pvz.

Recode: sudétingesnis pvz.

~Cld Value— 1 rMew Value

@ value: @ value: E
© System-mis

@ system-missing @ Cogy oldva

@ gystem or 4sor missing -

@ Range:

nuo
@ Range, LOWEST through valuz: maziausio
..
© V.Cekanavigius, G.Murauskas 77

-Old Value 1 New Value-
©value: @ valus: |2|—

D) system-missing
© System-missing ) Copy oldvaluel:
) System- oruser-missng )

® Range

TR—

Lowast:
S Caga )
- m

© V.Cekanavigius, G.Murauskas 78

Jld—=
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Recode: sudétingesnis pvz.

] Range, LOWEST through value:

@ Range, value through HIGHEST:

© V.Cekanavigius, G.Murauskas 79

Recode: sudétingesnis pvz.

£ Ree e inide: Ml enl Vainbiles: Tl and New Ve

rOfdvele 1 rMewVelLe-
© velue @ Valae: ’7
) system-migs ng
| 0 Syslem-mizssing 3 Copy old va uziz)
@ Syslein- L aser-in s siig

© Hanqe: Ol — Mew

WISSINGE —» SYSM 5
Lowesttn 20 —= 1
Fthra 30 —=2

o thr Highe sl —= 3

© V.Cekanavigius, G.Murauskas 80

Stjudento kriterijus vienai
imciai

Hipotezé apie vidurkio lygybe skaiCiui

© V.Cekanavigius, G.Murauskas 81

Statistiné hipotezé:

H,: p=a

H,:p=#a

(duomenyse vienas intervalinis stulpelis,
skaicius a duotas saglygoje.)

© V.Cekanavigius, G.Murauskas 82

Statistiné iSvada
su p -reikSme

H, atmetame (vidurkis stat. reikSmingai

skiriasi nuo a), jei
p <0.05
H, neatmetame (vidurkis stat. reikSm.

nesiskiria nuo a), jei p >0.05

Cia 0.0
1005 - reik&mi
Cia reikSmingumo lygmuo

© V.Cekanavigius, G.Murauskas 83

SPSS
T-testas vienai imdiai, kai

Edukologas nori suzinoti ar 20
studenty SAT skiriasi nuo 1250.
a=0.05

© V.Cekanavigius, G.Murauskas 84

14



SPSS

Duomenys

sAT |

1 ERT]
2| 1ronnn
J 140000
4 1600,00
5 450,00
A 10MN AN
7 1050,00
Y 1180,00 |
a 115000
10] 125000
11] 130000
12 450,00

© V.Cekanavi¢ius, G.Murauskas 85

SPSS

& = e '
Analyze Direct Marketing Graphs Utilities  Add-ons Stai éial

Reports 3
Descriptive Statistics 2
Tables 2
Compare Means » Qﬂeans...
General Linear Model 4 EDne—gampleTTest...
© V.Cekanavigius, G.Murauskas 86

SPSS

kintamasis
LJ Ure-bamp <<

Testvonaetsr (pters..|
— | gestoree.

[¢]

Testvalle: 1250

b o [ Rewset [t | [ Reap
Crobame =

© V.Cekanavigius, G.Murauskas 87

SPSS

—
imties vidurkis

One-Sample Statistics

Std. Error
N Mean Std. Deviation Mean
SAT 20 [1162,5000 279,97885 | 62,60517

ir std nuokrypis

© V.Cekanavigius, G.Murauskas 88

SPSS

One-Sample Test

Test Valud = 125)
e 95% Confidence
Interval of the
Mean Difference
t df Sig. (2-tailed Difference| Lower Upper
SAT -1,398 19 ,178| -87,50000 -218,5341 43,5341

kadangi p >=0.05,
tai st.reikSm. nesiskiria

© V.Cekanavigius, G.Murauskas 89

p-reikSmeé

ISvados formulavimas

* Pritaike Stjudento testg gavome, kad
imties vidurkis (1162,5) statistisSkai
reikSmingai nesiskiria nuo 1250.

+ Skirtumas pakankamai didelis. Galbat jis
statistiSkai nereikSmingas dél mazo
stebéjimy skaiciaus (jy buvo tik 20).

© V.Cekanavigius, G.Murauskas 90
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Stjudento t kriterijus,
taikomas priklausomoms
imtims (porinis t testas)

Dviejy vidurkiy lygybe

© V.Cekanavigius, G.Murauskas 91

Kada taikomas

+ Dvi imtys, duomenys gaunami poromis
(tiriam vyrg-Zmong, moting — dukterj,
ekspertai vertina dvi grazuoles).

« Daznai duomenys gaunami, dukart
iSmatavus tg patj respondenta.

+ Duomenyse du stulpeliai. Abiejuose
intervaliniai kintamieji. Jy vidurkiai ir
lyginami.

© V.Cekanavigius, G.Murauskas

92

Statistiné hipotezé:

HO: My = uy

H1: My * uy

(hipotezé formuluojama populiacijoms)

© V.Cekanavigius, G.Murauskas 93

Statistinés iSvados
su p -reikSme

H, atmetame (vidurkiai stat. reikSmingai
skiriasi) , jei
p<0.05
H, neatmetame (vidurkiai stat. reikSm.
nesiskiria), jei
bl 520,05
o [

Cia |0.05| - reik§mingumo lygmuo.

© V.Cekanavigius, G.Murauskas

94

Pavyzdys

« ar pirmadieniais ir penktadieniais vienodai
ilgai kalbama telefonu?

« abi dienas (p, pt) slapta stebéti tie patys
vienos firmos darbuotojai.

« duomenys: (20,32), (40,45), (15,11),
(120,110), (34,39), (27,24), (33,35),
(40,36), (20,19), (10,15) min.

© V.Cekanavigius, G.Murauskas 95

SPSS

Stjudento t kriterijus,
taikomas priklausomoms imtims

(pvz. apie telefono pokalbius
pirmadienj ir penktadienj)
+ duomenys greta

+ a=0.05

© V.Cekanavigius, G.Murauskas

96
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SPSS

t Daa Tiensform  Anavee DirectMarcstine  Grephs  Utilities

2 @ v | = > Stai Gial
= | Zescripive Sictofics 3
0 Taktlzs 3
pirmac | perkdac Compare Veans Pl [ mezns.
2c.0c 32 Zeneal L ;
Zeneal Lirear Vode } Eﬁns-ﬂ pE T Tes
AC.00 45 el s ey
= Cenedlised Lineer Mudels E Indeféndert Samples 1
2l . Wiged Models r 1 o
190 N 41 e @E:ﬂreu—&-an ples T Tesk.

duomenys

© V.Cekanavigius, G.Murauskas 97

SPSS

E Paired-Samples T Test

Paired Variables:

@5 penktad Pair | Variabled [Variable2
& pirmad 1 &> penktad &b pirmad
2
© V.Cekanavigius, G.Murauskas 98

SPSS

imgéi

y vidurkiai
/

Paired Samples Statistics

SPSS

Paired Samples Test

~————

Std Err Paired Differences
Mean N Std. Devial Mean 95% Confidence
Pair 1 PIRMAT]  35.900 10] 31.2888 9.8943 o bl Diftrence &4
PENKT} 36600 10 280444 88684 S — Mean Std. Deviatic Mean Lower Upper t df d)
PENKTAD -.7000 6.32543 2.00028 -5.2249| 3.8249| -350 9 734
—
p-reikSmé
ir std nuokrypiai vidurkiams
© V.Cekanavi¢ius, G.Murauskas 99 © V.Cekanavi¢ius, G.Murauskas 100
ISvados formulavimas
m « Pritaike Stjudento testg gavome, kad néra
statistiSkai reikSmingo skirtumo tarp to,
Dl Dt kiek vidutiniSkai laiko prakalbama
Interval of the Sie pirmadieniais ir penktadieniais.
Std. Error, Difference (2-taile]
Mean | Std. Deviati] Mean | Lower | Upper t df | a
PairT PIRMAD -
PENKTAD -.7000| 6.32543 2.00028 -5.2249 3.8249| -350 9 734
N

kadangi p>0.05, vidurkiai statistiSkai reikSmingai nesiskiria

© V.Cekanavigius, G.Murauskas 101

© V.Cekanavigius, G.Murauskas 102
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Stjudento t kriterijus,
taikomas nepriklausomoms
imtims

(dviejy vidurkiy lygybé)

© V.Cekanavigius, G.Murauskas 103

Pastabos

* Lyginame dviejy nepriklausomy
grupiy vidurkius,
* pvz., dviejy grupiy vidutinius pazymius.
* Duomenyse visada DU skirtingo tipo
stulpeliai:
= viename — intervalinis rezultatas
(pvz.pazymys),
= kitame - grupés kodas (pvz., 1 arba 2)

© V.Cekanavigius, G.Murauskas 104

Statistiné hipotezé:

HO: My = uy

H1: My * uy

Statistinés iSvados,
kai reikSmingumo lygmuo 0,05

H, atmetame (vidurkiai stat. reikSmingai
skiriasi) , jei
p <0,05

H, neatmetame (vidurkiai stat. reikSm.

nesiskiria), jei
T p>=0,05
(hipotezé formuluojama populiacijoms)
© V.Cekanavigius, G.Murauskas 105 © V.Cekanavigius, G.Murauskas 106
SPSS
SPSS

Stjudento t kriterijus,
taikomas nepriklausomoms
imtims

(pvz. apie egzamino pazymio
vieSinima)

+ magistrai: uzkoduoti 1

+ fukseliai: uzkoduoti 2

+ a=0.05

© V.Cekanavigius, G.Murauskas 107

v [ata  Transform  Anayre  DirzedMarkefing  Sraphs  Lrilfias A

= = e , Stai cia!
= 0 i | P -
S i Descriotve Stefistic b
Takles 3
crupe | balas Cempare Mzans M| L vezns.
“ e A Cenera Linzar Model b E Cne-Szmale [ Tas:
‘e “D st Lisigsr Nndista —
™ Concrien meneMugcly E Independani-Samplas = Teat
0C 9 Mivd Mads o B

© V.Cekanavigius, G.Murauskas 108
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SPSS

T Test L]

intervalinis
& Ingeperment=

TestVarable(s):

f balas
[..BQ‘*_'ﬁ‘HP-- ;

Grouping Variable:
D —

Cefine Groups...

© V.Cekanavigius, G.Murauskas 109

grupiy
kodai

SPSS
fine Groups |

© Cut point:

[Conh'nue]L_ Cancel ] [ Help J

Po to ‘Continue’ ir ‘OK’.

© V.Cekanavigius, G.Murauskas 110

SPSS

im¢iy vidurkiai

Group Statistics

Std. Erro
GRUPH N Mean | Std. Deviatio] Mean
BALAS 1.00 10 7.5000] 1.58114 .5000
2.00 10 5.4000 1.64655 52068
ir std nuokrypiai
© V.Cekanavi¢ius, G.Murauskas 1M1

SPSS

Independent Samples Test

Levene's Te|
for Equality|
Variances t-test for Equality of Means
std. | 95% Confiden|
Sig. | Mean| Error | Intervalof th
(2-tailg Differg Differ Difference
F Sig\ t df d) nce nce | Lower| Uppe
BALAS Equal variances
assumed .058| .813[) 2909 18 009 21000 .7218§ .58339 3.6166
Equal variances nof
assumed 2.909 17.971f 009 2.100¢ .7218§ .58321 3.6167"

dispresijas
aikome lygiomi

jei p >=0.05, tai lygios

© V.Cekanavigius, G.Murauskas 12

SPSS

Independent Samples Test

Levene's Te|
for Equality|
p-reik§mé iances

t-test for Equality of Means
e

vidurkiams Std. | 95% Confiden|

Sig.\| Mean | Error Interval of th|
(2-tail§ Differe Differ Difference

F |sig| t>df || o) | nce | nce | Lower Uppe

. .
BALAS Equal variances | o5l g1l 5900 18\ .0of] 2100] 7218f 58339 36166
assumed

Equal variances nof
assumed

2.909 17.971) .009| 2100 .7218§ .58321 3.6167
|

baty cia, jei
dispersijos nelygios

© V.Cekanavigius, G.Murauskas 13

ISvados formulavimas

* (kadangi p= 0.009<0.05, tai vidurkiai
skiriasi statistiSkai reik§mingai)

* Pritaike Stjudento testg gavome, kad
magistrai pazymiy viesinimag vertina
statistiSkai reikSmingai palankiau
(vidutiniskai 7,5 balo) nei pirmakursiai
(vidutiniskai 5,4 balo), p=0,009.

© V.Cekanavigius, G.Murauskas 114
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Hipoteze apie koreliacijos
koeficiento lygybe nuliui

Ar du intervaliniai kintamieji koreliuoja

© V.Cekanavigius, G.Murauskas 115

Statistiné hipotezé

H, : nekoreliugja

H, : koreliuoja

KINTAMIEJI DU IR ABUDU INTERVALINIAI

© V.Cekanavigius, G.Murauskas 116

Statistiné iSvada
su p -reikSme

Pastabos

H, atmetame (kintamieji stat. reikSmingai
koreliuoja, jei
p <0.05

H, neatmetame (kintamieji stat. reikSm.

nekoreliuoja), jei p= 0.05

Cia | o/ | - reikSmingumo lygmuo

+ kuo koreliacijos koeficientas toliau nuo nulio
(absoliutiniu didumu didesnis), tuo koreliacija
stipresné.

+ 0,2 (-0,2) - silpna koreliacija; 0,8 (-0,8) stipri.

+ Koreliacijos koeficiento Zenklas parodo kaip
koreliuoja:

+ teigiamas- vienam kintamajam didéjant, kitas
irgi didéja.

+ neigiamas — vienam didéjant, kitas mazéja.

+ Koreliacija dar nereiskia priezastingumo!

© V.Cekanavi¢ius, G.Murauskas 117 © V.Cekanavi¢ius, G.Murauskas 118
. . Analyze Direct Marketing Graphs Ulilities  Add-ons
¢+ Koreliacija iy s
Reports r o ik B
¢+ Turime vadybininky patirtj ir jy Descriptive Statistics b | =
pradinj atlyginima. = ¥
. . Compare Means 4 Il
¢ Ar kore“UOja? General Linear Model » |57000.00
i i 40200.00 18750.0(
¢ o= 005 Generalized Linear Models »
Mixed Models p | 21450 12000.0(
Correlate 4 Bivariate. .
© V.Cekanavi¢ius, G.Murauskas 119 © V.Cekanavi¢ius, G.Murauskas 120
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SPSS

kintamieji

EJ Eivariate Correlas

Veriables:

ﬁ bdzta 4‘5’ preveip
:riech @f’salbegr
&
iljo:ucat
& wulime EJ

mircrity
g&’ salary

r Correlaion Zosficients

| Kendall'z tau b || Speaman

| Pearson |

Cius;"G.Murauskas 121

SPSS

rastingiems

koreliacija
Correlations
Beginning
Salary

Beginning Salary PearsonCorrelation 1

Sig. (2-tailed) .
N 84 84
Previous Experience Pearson Correlation A794 1
(months) Sig. (2-tailed) ,000 .
N 84 84

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

© V.Cekanavigius, G.Murauskas 122

SPSS

Correlations

SPSS

Correlations

Previous Previous
Beginning | Experience Beginning | Experience
Salary (months) Salary (months)
Beginning Salary Pearson Correlation 1 4797 Beginning Salary Pearson Correlation 1 4797
Sig. (2-tailed) . ,000 Sig. (2-tailed) . 0
N 84 N 84 84
Previous Experiel Pearson Correlati — | 1 Previous Experience Pearson Correlation A794
(months) Sig. (2—tai|ed§::i;§mé ,000 . (months) Sig. (2-tailed) 1000 .
N 84 84 N 84
/lfion is significant at the 0.01 level (2-tailed). **. Correlation is significant at the 0.01 | Zmoniy
skaicius
© V.Cekanavigius, G.Murauskas 123 © V.Cekanavigius, G.Murauskas 124
ISvados formulavimas
Correlations
Previous H e & A : 5 fAl
Beginning | Experience . Darpu_otop p_at|rt|s_ (|SQ|rbt| n?en.e3|a|)
Salary | (months) statistiSkai reikSmingai koreliuoja su
Beginning Salary Pearson Correlation 1 4797 . L.
Sig. (2-tailed) ‘ 000 pradiniu atlyginimu, r=0,479; p<0,01.
N 84 4 Labiau patyre gauna didesnius pradinius
Previous Experience Pearson Correlation 479 1 .
(months) Sig. (2-tailed) 000 _ atlyginimus.
N 84 84
**. Correlation is significant at the 0.01 level (2-tailed).
Stat. reikSm. koreliuoja. Kuo labiau patyre,
tuo pradiné alga didesné.

© V.Cekanavigius, G.Murauskas 125

© V.Cekanavigius, G.Murauskas 126
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SPSS - ranginiai
kriterijai

Turinys

Mann Whitney ...........cccccc.... 1p.
Wilcoxon ......coooevvinininnenes 3p.
Spearman ...........cccceeueennn. 5p.
Kruskal — Wallis ................ 7 p.
Friedman ...............c.oooenee 9p.

Mann-Whitney kriterijus

Mann - Whitney kriterijus

© V. Cekanavitius, G. Murauskas

w

. Stjudento t kriterijaus

nepriklausomoms imtims analogas;
bet nelygina vidurkiy;

lygina skirstinius;

kuris kintamasis ‘linkes biiti didesniu’
parodo didesnis vidutinis rangas.

© V. Cekanavitius, G. Murauskas 4

Duomenys

dvi nepriklausomos imtys, gautos
matuojant intervalinius arba
ranginius kintamuosius.

imciy didumai gali skirtis.

skirtingy ranginio kintamojo reikSmiy
turi badti bent 5.

© V. Cekanavicius, G. Murauskas

Statistiné hipotezeé:

H, : kintamujy skirstiniai nesiskiria
H, : kintamujy skirstiniai skiriasi.

© V. Cekanavicius, G. Murauskas 6
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Kriterijaus idéja:
* Visas lyginamy kintamujy reikSmes
suraSome j vieng variacine eilute.
Suranguojame tg eilute.
Lyginame kiekvienos imties elementy
vidutinius rangus.
Didesnis rangas- 'kintamasis linkes
bati didesniu'.

© V. Cekanavitius, G. Murauskas 7

Statistiné iSvada
su p -reikSme

H,atmetame (kintamujy skirstiniai stat.
reikSmingai skiriasi), jei p <

H, neatmetame (kintamujy skirstiniai stat.
reikSm. nesiskiria), jei
)] p > a

Cia | Ol | - reikSmingumo lygmuo

© V. Cekanavitius, G. Murauskas 8

Pavyzdys

* Arvyresni, nei 40 m. juodaodziai ir
baltieji vienodai palankiai vertina
klasikine muzikg?

* ranginiy kintamuyjy reik§més: 1-labai
palankiai, 2-palankiai,....,5-labai
nepalankiai.

+ Tarkime, kad reikSmingumo lygmuo yra
0,05.

SPSS

" Stai éia!
Clagzify »
Data Reduction 4 1 0 7
Scale 3 2 2 |
Monparametric Tests » LChi-Square...
Time Senes 4 Binomial... i
Survival * Buns... i
Multiple Responze » 1-Sample K-5... / B

Mizzing ¥alue Snalysis...

2 Independent Samples...

© V. Cekanavitius, G. Murauskas 9

K Independent Samples... L
5 o 2 Related Samples. . |
1 31 k. Related Samples...
© V. Cekanavi¢ius, G. Murauskas 10

SPSS

} Two-Independent-Samples Tests

4 income91 ] Test Variable List; 0K
4 rincom31 @ classicl

4 region - Paste
4> xnoresiz |

4 size Reset
4 partyid

@ vote92 Grouping Yariable: Cancel
4 polviews E

4 cappun Help
i ounlac | Define Groups...

~Test Type

¥ Mann-Whitney U ™ Kolmogorov-Smirnoy 2

I MosQs.extreme