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Kapitola 4 RozloZeni Eetnosti

4.1 Vyskyt jevu, Eetnost, procento

Statistick4 analyza kategorizovanych dat je zaloZena na studiu vyskyti jednotli-
vych jevl a vztah mezi nimi. Jev ve statistice chipeme obecné jako souhrn
uréitych projevil, viastnosti, vztahfi, podminek, ktery je empiricky identifikovatel-
ny, o némZ mieme vidy jednoznaéné prohldsit, ze bud nastal, nebo nenastal.
Takovy jednoznaZny vysledek byva viak v praxi zatizen chybou a my se miiZzeme
dopouitét dvou omyli s riznymi pravdépodobnostmi: jev nastal. ale prohldsime,
7e nenastal, nebo jev nenastal, ale prohldsime, Ze nastal. Proto je empirickd
identifikovatelnost jevu odstupfiovdna podle pravdépodobnosti spravného uréent,
Statisticky jev je vidy vztaien k urfitému komplexu podminek, za nichZ md
odliSeni ,,nastal-nenastal™ smysl. Statistickd analyza dat vychézi z obou uvedenych
aspektl a jejich rozbor je jednim ze zékladnich vychodisek postupl i kone¢né
interpretace vysledkd.

Jako ptiklad mfZe slouit éasto sledovany jev a = ,,spokojenost v prici*. Misto
ného viak zjiifujeme jev b = ,,respondent prohidsil, Ze je v praci spokojen*'. Vztah
mezi obéma je sociologicky i metodologicky velmi sloZity. Zatimco vyskyty
druhého jevu, b, zjiffujeme u respondentd vybraného souboru pfesné (aZ na
technické chyby v zdznamu a pfenosu dat), ddaje o prvnim jevu (a) jsou jin
reprezentovany jen do jistého (v&t§inou neuréeného) stupné spolehlivosti a plat-
nosti. Respondenti memusi vyjidfit skuteénou spokojenost, at uZ zdmérné &
netimysing, pod viivem nevhodné voleného sbéru dat nebo v disledku néjaké
okam#ité situace na pracoviiti apod. Negaci druhého jevu je jev opatny, ,,respon-
dent neprohlasil, e je spokojen®, ktery viak miZe znamenat: respondent neni
spokojen, nechce svou spokojenost vyjidtit, nebo to dokonce viibec prohlasit
nemohl, protofe nepracuje. Zakladni podminkou sledovéni vyskytu uvedeného
jevu je tedy pracovni aktivita respondenta, kterd je napf. u vjzkumi pracovnich
kolektivi automaticky splnéna, jindy viak musi byt zjistovdna.

V praxi sociologicko-statistické analyzy je urfeni kontextu, v némz? md smysl
o jevu mluvit, totoZné s urlenim souboru, k némuz mé vyznam vztdhnout
vyskytovost jevu. Takovy soubor lze vymezit pomoci vhodné zvoleného dopliiko-
vého jevu (a) k jevu zkoumanému tak, Ze sjednoceni obou charakterizuje kontext.
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V uvedeném piikladé je mozno doplnék k jevu ,,respondent prohlasil, Ze je v praci
spokojen* volit jako jev ,,respondent prohlésil, Ze je v praci nespokojen”. Opaéné
obéma jevim je ,,spokojen — nespokojen®, spoletné (a tim i definici soubory, -
k némuZ vztahujeme vyskytovost) je ,,prohldsil®, ,,v prici® a viechna obecné
platnd omezeni v daném Setfeni. Logicky tedy z analyzy vynechéme ekonomicky
neaktivni respondenty a ty, ktefi o spokojenosti nevypov&déli.

Kontext, ke kterému vztahujeme vyskytovost jevu, miZe byt pro riizné cile
definovédn rfiznymi zplsoby, v rozmanité $ifi a podminénosti. Ka#da statistickd
analyza je podmingnd: zvolené omezujici podminky jsou zdkladnim kvalitativnim
vychodiskem pro interpretaci statistickych vysledkd. Prakticky je podminénd
analyza provddéna vhodnou redukei souboru dat. Obzvldst silné se nutnost uréeni
vyznamovych souvislosti projevi u komparace soubort, kterd je moZné jen pii
srovnatelném zdkladu. V béZné praxi se setkdvdme s celou fadou ruSivych vliva,
s nimif nenf vidy lehké se vyrovnat: matefskd dovolend a vojenska stuzba jako
ditvody absence v podniku pro feny a muZe a rizné vékové skupiny; otdzka po
dlivodech zmény zaméstnani pro osoby, které nejsou zaméstndny, nebo u nichz ke
zméné nedoslo; zjlitovani postoji a ndzorfl u osob, které si je nevytvotily, & si je
dokonce ani vytvofit nemohly; typy skolmho vzdélani pro rizné vékové kategorie
apod.

Statistické ]evy, jejich identifikovatelnost i zplsob identifikace a komplex
podminek, za kterych m4d smysl o nich mluvit, se uréuji nejen u kazdé analyzy, ale
uZ pfi pfipravé sbéru dat, pfi jejich zdznamu a pfenosu, pfi tvorbé dotazniki
a zdznamovych listt, instrukei pro pozorovini, tazatele apod. Interpretace vysledkd
se opird nejen o &iselné zdvéry, ale i 0 rozbor empirické situace, metodologie sbéru
i teorii vztahl mezi podstatovymi jevy, jeZ nés zajimaji, a zjiffovanymi empirickymi
jevy, které jsou vlastnim pfedmétem statistické analyzy.

Statlstxcky Jev se viZe ke statistické jednotce, u niZ nastavd, k jejimu mistu, éasu,
kontexti>PEi sbéru dat z;xstu]eme u kazdé statistické jednotky, zda u ni jev nastal,
nenastal, & nastat nemiZe. U n* jednotek souboru tak mdme empiricky udaj: m
= pofet jednotek, u nichZ jev nastal, m = pocet jednotek, u nich jev nenastal,
m* = poCet jednotek, u nichZ jev nemd smysl, m' = poget jednotek, u nichZ chybi
informace, nebo je zjevné chybnd. Z analyzy vynechdme M=m*+m’ jednotek
(tzv. vynechdvand data) a pro dany jev pracujeme se souborem o velikosti
n=m+m=n*-m*-m'.

Rozdil mezi absolutaim a pomérovym ukazatelem vyskytu je dan otdzkami:
»kolik?* a ,,jakd &dst? (jaky podil 7)™, V sociologické analyze ve vEtSiné piipadt
pracujeme s pomérovymi ddaji, které jsou charakterizoviny relativaimi detnostmi
jevl f=2 tj. podilem souboru, u néhoz jev nastal. Doplnkova relativni Cetnost

opacného jevujeg=1-f=— Nekdy urcu;eme také podll vynechavanych dat pro

+m"‘

dany jev: v = . 'V praxi vétSinou uvadlme stonasobky relatxvmch Cetnosti,
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kterym fikime procenta. Vlastnosti relativnich &etnosti jsou velmi jednoduchs:
a) Relativni Cetnost miZeme urdovat vidy, existuje-li neprazdny (n > 0) soubor
jednotek, pro néZ md jev smysl.
-b) f=0 pravé kdy? jev viibec nenastal.
"¢) f=1 prdvé kdy? jev nastal u viech jednotek.
d) Cim vy$i je f, tim CastEjsi je jev.
‘ Pfi analyze vice jevi a, b, ¢, ... zna&ime obvykle Getnosti n,, 1y, n., ... 15p. fu, for
Absolutni Zetnost m ma nékdy sama o sobé& prakticky vjznam (napf. podet osob,
které odesly z pracovniho kolektivy, musi byt nahrazen bez ohledu na velikost
skupiny), vét§inou viak nds zajima v{skytovost jako podil po&tu vyskytll v souboru
(onemocni-li p&t osob v t¥icetilenném kolektivy, je to méné zdvainé, nej
onemocni-li stejny podet osob v patndctidlenném kolektivu).
Kazdy jev a urfuje jednoznaéné dichotomickou proménnou A = (a, d) = (njeva
nastal®, ,,jev a nenastal*); proto analyzu vyskytovosti jevu providime také pomoci
metod dalSich paragrafd. RozloZeni proménné A je (f, 1—f) resp. (fa: fo)-

4.2 RozloZeni. Setnosti

Kategorizovanou proménnou miZeme statisticky chépat jako soubor jevdl, pro
ktery plati: ‘ )

~— kaZdé dva jevy jsou nesluitelné (#4dné dva nemohou nastat soutasng);

— soubor jevi je iiplny (alespoii jeden z jevi musi nastat);

— kaZdy z jevli md smysl (kazdy z jevl mfiZe nastat);

— kaZdy z jevil je identifikovatelny (v uréitém stupni spolehlivosti);

— pii identifikaci uréujeme jednoznaéng, ktery z jevit nastal.

KaZdd kategorie pak odpovidd jednomu z jevil; urleni toho z jevll, ktery
u statistické jednotky nastal, je totoiné s-uréenim kategorie, do které ji zafadime,
Proto kategorie znaku A = {a,, a,, ..., ac} povaZujeme za soubor moZnych jevi,
které lze zjistit.

Statistickd analyza vychdzi ze vztahtl viech K &etnosti {ny, ng, ..., g} resp. {fi,
far .., fx}, a navic 2 typu znaku, 4. z relaci, které plati mezi {a,} tak, jak byly
uréeny vnéj§im sociologickometodologickym kritériem. Jde-li o prosty seznam
jeviy, hovotfime o nomindlnim znakuy, jsou-li jevy uspotdddny, jde o ordindlni znak,
piifazujeme-li jeviim é&isla, dostdvime kardindlni kategorizovany znak. Zvlistn{
roli hraje znak dichotomicky, jeho? dvé hodnoty se vzdjemné vyluéuji a k jeho?
statistickému popisu postaduje tidaj o jedné kategorii, tj. f; nebo f, (druhy adaj
plyne automaticky, f,=1-f,).

Tabulka Zetnosti v tidéni 1. stupné zahrnu je K nezédvisiych parametrfl, Bud je to
rozloZeni {n,}«, z néhoz plyne vybérovy rozsah n =X n,, nebo {n, fi}«, kde jedna
z relativnich Zetnosti je odvoditelni z ostatnich (Zfi=1). V praxi analyzy je
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a doplitkové jevy:
v tab. 4.1a.

vhodné vyuiit grafickd zobrazeni rozloZeni Cetnosti, kterd maji celou fadu tvard.
Nejvhodnéjsi je histogram (sloupkovy graf) a pro nomindlni znaky také kruhovy
graf. Existuje celd fada dal§ich vhodnych i méné vhodnych ilustrativaich metod,
kters lze vidét v publikacich statistické sluzby, v odbornych glancich & knihéch.

Pfiklad 4.1, Divody zmény zamdstndni. Ve vyzkumu ,Zivotni drihy mlidese" byla polbiena

otdzka: ,Zménil jste zaméstndni? JestliZe ano, jaky jste k tomu mél divod?* PH zdznamu odpovédi
byly kédoviny statistické jevy, které odpovidaly pfedem uréenym kategorifm znaku, ,,ditvody zmén®,

..absence zmény", ,,chyb&jicf informace*. Vysledky t¥idéni 1. stupné jsou uvedeny

Tabulka 4:1. Zména raméstndni

a) Rozloieni Getnosti pro zménu zamésdni a jeji ditvody (soubor middeZe CSSR, 18—29 let)

Kod Kategorie A::;ls::“ ij;:;:: Procento

1 neménil zaméstndni 1 628 0.8555 86
2 rodinné divody 74 0.0389 c4
3 | finanéni divody 57 0.0300 3
4 zlepseni podminek resp. vyhodnéjsi dojizdény 48 0.0252 3
5 novd préce lépe odpovida zdjmim a schop- 2 i 04011..6 "

nostem .
6 lepsi moZnast ristu a postupu 8 0.0042 ' 0
7 zdravotni divody 17 0.0089 » 1
8 rearganizace 6 0.0032 0

9 ostatni 12 ~ 0.0063 1

0 | chybiinformace 31 0.0163 2
Cetkem 1903 1.0001 101

(Zdroj: V. Dubsky, Zivomni drihy mlideze, vizkumny soubor, UFS CSAV, Praha 1978).

.

b) Divody zmény zaméstndni (Vyzkum Zivotn drihy mlddeze*, soubor middeze 1529 let, /1=~ 232).

. Rodinny | Finanéni | ZlepSeni |Vhodnéjsi] Postup |Zdravotni| Reorga-
Divod . divod | dived |podminek| price | arvist | divody | nizace C(e[kem
Procentn | 350, | 25% | 21% | 9% 3% 7% | 3% | 100%
zastoupen o

- Proménnd ,,divedy zmény. zaméstndni* obsahuje viak jen kategorie, které maji vyznam za
podminky, Ze respondent zménil zaméstndni. Proto z analjzy vynechdme kategorii 1 a O (= kéd pro
chybéjici informaci). Nakonec vynechidme i mélo obsazenou kategorii ,,ostatni diivody", kterd nemd
interpretadni vyznam (z diivodd obsahové heterogenity i -nizkého procenta zastoupenf). Po redukei
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dostaneme tab. 4.1b, kterd charakterizuje vyskytovost dtivodi zmény na redukovaném souboru, a kterd

je vhodnym vychodiskem pro analyzu dat.
RozloZeni z tab. 4.1b mifeme zobrazit histogramem nebo kruhovym grafem (viz. obr. 4.1).

2)

—1

Zdravotni Reorganizace
diivod

Rodinny Finandni  ZlepSeni  Vhodngjsi  Postup
divod divod podm. prace a rist

b)

Rodinny
divod

Finanéni
" divod

Obr. 4.1, Divody zmény zaméstndni

a) Histogram
b) Kruhovy graf: 1 = vhodnéj§i préce;
2 = postup a rust; 3 = zdravotni divod;
4 = reorganizace

Zlepseni
podm.

Pro publikaci tabulek rozlozeni ¢etnosti plati obvyklé zdsady:

1. Ka%da tabulka je plné informativni a vypovidd sama o sobé. Obsahuje nzev
nebo pfesnou charakteristiku proménné, charakteristiku souboru, mista, €asu,
kontextu, pripadné i metodu, kterd je vyuZita, a vysledky statistické analyzy.

2. Radky a sloupce jsou jasné. oznaeny slovnim popisem (pfedeviim jde
o vyznam kategorii proménné, vyznam charakteristik a &fsel v tabulce), pouze
obecné pfijaté a dobfe definované statistické symboly mohou byt vfjimkou.

3, Hlavni informace se umistuje do zéhlavi tabulky, dopliikova informace do
pozndmek k tabulce (nikoliv pod &dru).

4. V poznamkéch pod tabulkou (piipadng v zéhlavi) je uveden zdroj dat, pokud
nejde o data, kterd pat}i autorim, o data urfend finde (napt. v rejstiiku pouzitych
dat) nebo spoleéné pro celou publikaci.

5. Absolutni Zetnosti se uvadéji pouze tehdy, maji-li viastni informativni
hodnotu. Relativni &fsla jsou vét§inou vyjddfena v proceatech, 2 to zaokrouhlené
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na celd &fsla (méné &asto na jedno desetinné misto), vidy k nim uvddime velikost
souboru n.

s e W , , R
6. Zaokrouhlovdni pfi déleni ;l-‘ vede k-fomu, Ze soufet procent nemusi byt

pfesné 100, ale muZe ddvat 99,-101, & 100,1,-99,9 apod. Dfive se procenta
v jednotlivych kategoriich upravovald tak, aby soudet daval 160%, v sou¢asné dobé
se od takovych dprav upousti. . .

7. V poznimkich u tabulky (nebo i piimo v tabulcs) zpravidla uvidime
procento vynechdvanych hodnot.

Obdobnd pravidla plati pro pfipravu grafii: pind informativnost, vhodné métit-
ko, které zaji¥fuje pfehlednost, slovni popis, pfipadnd slovni informace piimo
v grafu nesmi rugit viem, uvedeni zdroje.

V tabulce rozloZeni ¢etnosti pro nominalni znak miiZeme kategorie Fadit
sestupné podle etnost{ jejich obsazeni. Tim ziskdvéme v&t§i pfehled a rychlejsi
informaci. N&kdy uvadime jen ty kategorie, které hraji v rozioZeni vyraznou
a interpretovatelnou roli. Takovou formu volime, pfedeviim jde-li o tzv. dlouhé
znaky (velké K), a u znakfl s pfedem neomezenjm poétem hodnot. Typickymi
ptiklady proménnych, které vétiinou tabelujeme timto zpisobem, jsou: respon-
dentfiv nejoblibenéjii zpévik (sportovec, kniha, film, opera), pfitina pracovni
neschopnosti, zimér traveni dovolené, Uvedend forma se viak nehodi pro ordindl-
ni a kardindlni znaky, nebot by porudila vztahy mezi kategoriemi.

4.3 Kumulativni detnosti {distribuéni funkce)

U ordindlnich a kardindlnich znakd jsou -kategorie sefazeny -podle vnéjiiho
kritéria uréeného obsahem. Z tohoto jednoznaéného fazeni vychézi fada analytic-
kych metod zaloZenych na kumulativnich Cetnostech, vyjadiujicich postupné
piibyvani vyskytd podél stupnice uvaZované proménné. PouZivdme absolutni
i reldtivmf-kumulativni Setnosti

k
M. =3 n; = polet jednotek v kategoriich 1,2, ..., k,
=1 . .

* 0
(4.1) F. =%= S f; = podil jednotek v kateg. 1,2, ..., k,
= .

k .
P.=3 p; = podil jednotek v kateg. 1, 2, ..., k
= v zdkladnim souboru.

Pro popis vzorch v dalfich &dstech zavedeme Gmluvu

(4.2) ' Mo=Fy=P,=0.
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Poznamenejme, Ze Mg =n, Fx =Py =1. Souboru relativnich &isel {Fi}x resp.

{P.}« fikdme distribuéni funkce. Smysl a vyuZitf kumulativoich Zetnosti ilustruje
piiklad 4.2,

Pfiklad 4.2. Pfichody do, zao.

- Pfi sociologickém Setfeni struktury ndvit&vnikd Praiské zoo a délky jejich pobytu bylo zjistovdno

rozloZeni pfichod (metodou naditini pichiozich u vehodu). Cetnosti ziskané b&hem jednoho vyzkum-
ného dne uvidi tab. 4.2 - S FU .

Tabutka 4.2, Pfichody do ZOQ Praha vsobotu 12. 8. 1978
(charaktéristika dne: skoro zataZeno, chiadna)

Pfichody v hodindch
do 08.00 | do 09.00 | do 10.00{ do 11.00 | do 12.00 | do 13.00 | do 14.00
Poter 20 219 956 | 1034 971 547 759
piichozich
Procento : 03 37| 16l 174 | 163 | 92| 127
Kumulativnf 20 239 11195 | 2229 13200 | 3747 | 4506
cemaost
Kumulativf 0.3 490 00 375 538 e30| 757
procento .
- Pfichody v hadindch
do 1500 | do16.00 | do17.00 | do18.00 | do19.00 | Celkem
Potet 924 438 75 1 ) 5954
pfichozich
Procento 15.5 7.3 1.3 0.2 0.0 100.0
Komulativnf 5430 5868 5943 5954 5954 -
cetnost
Kumulativni 912 98.5 99.8 100.0 1000 -
procemo

Absolutni cetnosti jsou dileZité pro zhodnoceni néporu na pekladnu, pro sluzby uvnitf zahrady, pro
poZadavky na méstskou dopravu. Relativni Zetnosti dobfe vkazuji rozloZeni ndporu bZhem dne
a umoZiiuji porovnani podobnych ddajl z jinjch dni. Kumulativni Zetnosti skytaji ckamzZitou informaci
o tom, kolik lidi ji do 200 pfiZlo, ale také padil, kolik jich do uréité hediny pfislo, a tudiZ jaké &4st jich
jedté prijde. Znak ,,hodina ptichodu® mize by chdpén nomindlng (charakteristika uréité &4sti dne),
ordindlné (pribézny posun b&hem dne) i kardindlné (kvantifikovat miZeme napt. Zasovym odstupem
od oteviraci nebo zaviraci hodiny, od vrchalného zatiZeni restaurace apod.). Kumulativni Eetnosti
umoZiiujf také rychly vjpodet Setnosti viskytl v urditém intervalu slofeném ze sousednich kategorii;
relativni Cetnost kategorii .

(4.3) A Goi+l, o )=fi+fraat .t fj=F—Fo.

Tak napf. mezi 10. a 14. hod. pliflo 75.7% -20.1% =

zobrazit pamoci obr. 4.2,

a)

Tidéni 1. stupné

[

I

do B2 5°° 109 1199 1200 1300 1400 1500 1400 1700 1400 4003

b) -

—

do 8% 999 41090 4190 {900 1300 4400 15901699 179 4g00 4g00 .
Obr. 4.2. Piehled pfichodit do Zoo Praha, 12. 8, 1978 L S

a) Cetnosti pfichodi v hodinovych intervalech
b) Kumulativni &etnosti pfichodd

35.6% ndvitdvniki. Cetnosti Ize graficky
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4.5 Zvlastni ptipad tabelaci: vicenssobné vybérové otazky

Tabelace vicendsobnych vybsrovjch otizek neni ve striktnim slova smyslu
trvldemm 1. stupné. Vzhledem k astému vyskytu v sociologickych Setfenich se o ni
viak zminime. Vicendsobné vibérové otdzky jsou instrukce typu: ,,Z pfiloZeného

v ewagy

seznamu vyberte dvé poloZky, které povaZujete za nejdileZitgjsi*, , Jmenujte
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Popis rozloZeni Cetnosti

Tabulka 4.3. Nizor na dileZitost cilit v zaméstndni{

n=1903)
i Podet Proce‘nto Proce'mo
voleh Z poctu Z poctu
voleb respondenti

Ridit lidi, byt vedoucim 164 5 9
Matenidlni zajiténi 949 26 50
Spoletensk# ticta, viZnost, prestiz 198 ' 5 10
Moznost pfinést maximaln{ uzitek
lidem, spoleénosti 352 15 29
“Tvaréi Einnost, moznost vytvdiet nové 313 9 16
Kazdodenni svédomité plnéni
svych povinnosti ‘ ) 421 12 2
Radost z vykonané préce 828 23 44
Moznost rozsifovat obzor 200 6 ] 1
Celkem 3631 101% 191%

(Zdroj: V. Dubsky, Zivomi drihy mlideze, vizkumny soubor, UFS CSAV
Praha [978) '

nejvyse tii oblibené zpéviky*, ,,Uvedte tfi nejpodstatnéjsi pfitiny jevu*. Pfitom
instrukce neobsahuje pokyn k sefazeni poloZek. Analyza téchto dat je sloZitd,
nebot jevy jsou specifickym zpisobem zavislé. Tridéni se provadi tak, Ze zjitujeme

(4.8) m; = potet voleb, které dostaIa polozka ;i el

a odhad etnosti pro kazdou z J paloZek . jétpoéet bud'.. pi’edloiénich, nebo
jmenovanych moZnosti): Lo R '

(4.9) ="t
n

Jinym zptisobem je tabelace jednorozmémé tabulky relativnich Zetnosti vzhledem
k pottu realizovanych voleb ’ '
m J
4. =- =
( 10) 1] Ms. M !Zlmlvv .
tj. podilu voleb kategorie ,,j na viech realizovanych volbdch.
Mifizeme té% uvést index R: ‘

I
M_&"
(4.11) R=7-=5—,

jaké miry respondenti vyuzili povolenych L voleb.
dpovédi na vicendsobné vjbérové otdzky je to, Ze

délame tiidéni 1. stupné pomocnych a jen forméiné zavedenych znaki, které

vzniknou tak, e nap¥. 3 moZné volby kodujeme: 1.znak = prvni zatrZend hodnota .
v seznamy, 2. znak = druhd zatrZend hodnota v seznam, 3. znak = tieti zatrZend
hodnota v seznamu. RozloZeni téchto pomocnych znakd nemd smysl a Zidny
interpretani vyznam. Napf. lze snadno ovefit, ‘e k6d prvni poloZky se nemize
viibec vyskytnout u 2. a 3. znaku, kéd druhé polozky se nembZe vyskytnout u 3.
znaku, kod tfeti polozky se miiZe. vyskytnout u 1. znaku-jen tehdy, vyuZl-li

respondent pouze jednu volbu. Hodnoty {m}, vznikaji soudtem rozioZeni uvede-

nych pomocnych znaki.

ktery vyjadiuje, do
Castou chybou pfi zpracovéni o

Priklad 4.3. Cile v povoléni.

Mladym lidem ve véku 18—29 1
dosihnont nejriznéjsich cilh, Vyberte
diivods bylo predloZeno na karté, uvede
bylo provedeno pomoci dvou pomoenych znaki
druhé zakrouZkované kategorie, Tabulka 4.3 vznil
tabulky nemaji smysl). e

(MiiZe prekvapit nizké procento kategorie, ,,
bychom ofekévali témek stoprocentni odpovéd ,,ano, je to ditleZité"

et byl dén tazatelem pokyn: ,,Ve svém povoléni se fidé snaZi -
dva z nich, které jsou podle VaScho ndzoru nejddleXitgjsl.' Osm
né volby byl]} zakrouZkovény v zhznamovém listé, Kodovéni
A = kod prni zakrouzkované kategorie, B = kod
kia jako soucet absolutnich Zetnostiznakn A a B (afiti

materidlni zajiéténi*, nebot pfi samostatném dotazu
) Soudet 191% ukazuje, 7e vyuZiti
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Counting Responses

How' can you summarize the various responses pe
question?

* What is a frequency table, and what ca

* How can you tell from a frequency tabl
in coding or entering data?

® What are percentages and cumulative percentages?

@ What are pie charts and bar charts, and when do you use them?
* When do you use a histogram?

® What are the mode and the median?
- What do percentiles rell you?

Whenever you ask a number of people to answer the same questions, or
when you measure the same characteristics for several people or objects,
you want to know how frequently the possible responses occur. This can
be as simple as just counting up the number of yes or no responses to a
question. Or it can be considerably more complicated if, for example,

~you've asked people to report their annual income to the nearest penay.
In this case, simply counting the number of times each unique income
occurs may not be a useful summary of the data. In this chapter, yow’ll
use the Frequencies procedure to summarize and display values for a sin-
gle variable. Youw'll also learn to select appropriate statistics and charts
for different types of data.

» The data analyzed in this chapter are in the gss.sav data file, For in-
structions on how to obtain the Frequencies output shown in the
chapter, see “How to Obtain a Frequency Table” on p. 48.
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- Describing Variables .. ..

All of these variables
are defined as
numeric in SPSS,
but in most cases
the numbers are just
codes for non-
numericinformation,
Value labeis for each
variable specify
what the codes
really maan.

In the SPSS Data
Editor, to display (or
hide) value labels,
from the menus
choose:
View

Vaive Labels

““impjob

To see what’s actually- involved in examining and summarizing data,

-: you'll use the nine variables from the Geperal Social-Survey described in
Table 3.1. (You will use data from only 1500 respondents, since the SPSS
student system is restricted in the number of cases in a data file.)

%‘@ Wha_t’f the General Social Survey? The General Social Survey is
~B8E administered yearly by the National Opinion Research Center to
a sample of about 1500 persons 18 years of age and older. The sample
represents the population of noo-institutionalized adults living in the
United States. {College dormitories are excluded from the survey!) Ques-
tlons on many different topics—from how often you pray to where you
were living at age 16—are included. Data from the General Social Survey
are distributed at 4 nominal cost and are widely used by researchers and

students (Davis & Smith, 1993). BEEE
Table 3.1 Variables from the General chial ‘Sgr"‘\"ey
Variable Name

age Age gf respondent in years
sex 1=Mile, 2=Female

Description

educ Years of education
~incomed1 Total family income in 1993 (classified into
one of 21 income categories)
wrkstat Work status {1=Full-time work, 2=Part-time
work, 3=Temporarily not working, 4=Unem-
ployed (laid off), S=Retired, 6=In school,
7=Keeping house, 8=Other)
richwork “Would you continue or stop working if you
) became rich?” (1=Continue, 2=5top) o
satjob * Job satisfaction (1=Very satisfied, 2=Moderately
: satisfied, 3=A little dissatisfied, 4=Very dissatis-
- fied)
life “Do you find life exciting, pretty routine, or
dull?” (1=Dull, 2=Routine, 3=Exciting)

“How important to your life js having a fulfill-

" ing job?™ (1=One ‘of :the “most* importatic, ™
2=Very important, 3=Somewhat important,
" 4=Notitei impértant; 5=Not at all important)
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Star't Py lc_)oki.ng at the variable impjob, which tells you how important a
fulfilling job is to the respondent. Since there are only five possible re-

sponses, you can easily count how many people gave each of them.

A Simple Frequency Table

To obtain this frequency

table, from the menus
choose:

Statistics
Summarize
Frequencies...

In the Frequencies
dialog box, select the
variables impjob, as
shown in Figure 3.71.

In Figure 3.1, you see the frequency table for the job importance variable.

Figure 3.1 Frequency table of job importance

Valld Cumnulative
Freguency | Percent Parcent Percent
Valid One of most important 316 211 21.4 21.4
Very important 833 658.5 56.3 T
Somewhat important 238 16.8 16.1 83.8
Not too important 62 4.1 4.2 8.0
Not at all important 30 2.0 100.0
Total 1479 100.0
Missing | Don't know 7 5
No answer 14 8
Total 21 1.4
Total 1500 100.0

From a frequency table, you can tell how frequently people gave eac
response. The first row is for the response o?ze of t};af mIont zg;nportmz
(code.d in the data with the value 1). The second row is for the response
very important (coded in the data with the number 2). To determine’
how many people gave each response, look at the column labeled Fre-
quency. For example, you find that 316 people find a fulfilling job to be
one of the most important things to them, and 238 find it vo be some-
what important. Only 30 people find having a fulfilling job not at all im-
portant. In the row labeled Tozal, you see that 1479 people selected one
of the five possible valid responses.

The second part of the table tells you how many people did not select
one of the five choices. There are two rows in the frequency table for the
responses don’t know and no answer. Don’t know is used for people un-

willing to commit themselves to a response. No answer is used when the
response is illegible, lost, or not recorded by the interviewer, When the™
data file was defined, both don’t know and no answer were identified as
missing-value codes. That is, you don’t have a valid answer for people
whose responses are coded as dor’t know or 0 answer. In the Frequency
column, you see that the response dor’t know was selected by 7 people
and that the response was not available for 14 people. A total of 21 failed
to select a valid response; that is, their response was identified as missing.

Tn the last row of the frequency table, you see that a total of 1500 peo-
ple participated in the survey. Of these, 21 failed to select one of the five
available responses; that is, their response was identified as missing. The
other 1479 provided a valid response. ‘

g Why do you use different codes for don’t know and no answer?
: It’s important to pinpoint why data yalies are missing. A response
of don’t know tells you that a person probably doesn’t have strong feel-
ings aboiit the topic. It’s unlikely that they find a job to be very important.
A response of 1o answer doesn’t tell you anything about a person’s opin-
ion of the importance of a job. The number of no answer responses tells
you whether the survey was carefully conducted. You'll see later that if
there are many cases with missing values, you may have serious problems
in drawing conclusions from your data. HEE

In the frequency table, value labels, which are descriptions of the codes
assigned when you define a variable, are used to identify rows. If you
don’t assign these descriptions, the actual codes are shown. If your codes
are not inherently meaningful, you should assign value labels to them so
that the output is easier to understand. Assigning a value label once is
much easier than repeatedly having to look up the meanings of codes. .
Only responses actually selected by the participants are included in the
frequency table. If no one selected the response not at all important, it
would not be included in the table. Similarly, if you accidentally enter a
code that does not correspond to a valid response—say a code of 0, 6, or
7 for the job importance variable—you will find it as a row in the fre-

_quency table. That’s why frequency tables are useful for detecting mis-
takes inthe data file. I you find wrong codes in your data values, you

must correct the data file before proceeding.
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Percentages

To change the number
of decimal places shown
in the output, double-
click the pivot table to
activate it, select the cell
or column of interest,
then choose;

Format )
Cell Froperties...

and change the
Decimals specification.

A frequency count alone is not a very good summary of the data. For ex-
ample, if you want to compare your results to those of another survey, it
won’t do you much good to know simply that 762 people in that survey
chose the response very important. From the count alone, you can’t tell if
the other survey’s results are similar to yours. To compare the two sur-
veys, you must convert the observed counts to percentages.

From a percentage, you can tell what proportion of people in the sur-
vey gave each of the responses, Unlike counts, you can compare percent-

ages across surveys with different numbers of cases. You compute a

percentage by dividing the number of cases that gave a particular re-
sponse by the total number of cases. Then you multiply the result by 100.
In Figure 3.1, you find percentages in the column labeled Percent.
Note that the 316 people who gave the response one of the most impor-
tant are 21.1% of the 1500 people in your survey. Similasly, the 238 peo-
ple who gave the response somewbar important are 15.9% of your
sample. The 7 people who don’t know are 0.5% of the total sample, (The
actual percentage is 0.47%, but by default only one decimal place is
shown.) The sum of the percentages over all the possible responses, in-
cluding don’t know and no answer, is 100%. o

Percentages Based on Valid Responses

To get the numbers in the column labeled Percent, you divide the ob-
served frequency by the total number of cases in the sample and multiply
by 100. Cases with codes identified as missing are included in the denom-
inator. That can be a problem. For example, the General Social Survey
does not ask all questions of all people. The question “Would you con-
tinue or stop working if you became rich?” was asked of only two-thirds

36 Chapter 3

To obtain this table,
in the Frequencies
dialog box select
the variable
richwork, as shown
in Figure 3.11.

of people who were working or temporarily unemployed. Figure 3.2
shows the responses of people to this question.

Figt;u'e 3.2 Frequency table of continue worling

Vaild Cumuiative
Fregquency | Percent Percent Percent
Valid Continue working 448 29,9 69.8 69.8
Stop working 184 128 | 30.2 100.0
Totai 642 42.8 100.0
Missing | Not applicable 842 56.1 '
Don't know o 7
No answer 5 3
Total 858 57.2
Total 1600 100.0

The percentage of people giving the response continue working is 29.9.
What does that mean? Does it mean that about 30% of people in the

_survey would continue working if they became rich? No. It means that

about 30% of the people in the sample, regardless of whether they were
asked the question or volunteered an answer, gave the response continue
working. Of the 1500 people in the survey, 56.1% weren’t even asked the
question (recorded in the table as Not applicable). An additional 1%
were asked and either gave the response don’t know or their response
was lost (#o answer). All of these missing people are included in the de-
nominator of the Percent calculation, .

If you want to know what percentage of people who gave an accept-
able answer selected continue working, look at the Valid Percent column.
Almost 70% of people who answered the question claim that they would
continue working if they struck it rich. (It's up to you whether you believe
that percentage!) That’s quite different from 30%. To calculate the en-
tries in the Valid Percent column, you must exclude all people who gave
an answer identified as missing. Valid percentages sum to 100 over all
possible answers that are not missing. In this example, there are only two
valid answers: continue working and stop working. Of the people who
gave one of these answers, 69.8% selected the first and 30.2% selected
the second. These two percentages sum to 100.
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Problems with Missing Pata

Removing people who aren’t asked a question from the calculation of
percentages is not troublesome. They don’t make interpretation of the re-
sults difficult, However, if a lot of people who are asked the question
refuse to answer, that can be a problem. In Figure 3.2, you see that only
11 people gave an answer of dor’t know. They represent fewer than 2%
of the 653 people who were actually asked the question. So, you don’t
have to worry much about their impact on any conclusions you draw.

In contrast, however, consider the following situation. You conduct an
employee satisfaction survey among 100 employees and find that 55 of
them rate themselves as sarisfied, 4 rate themselves as unsatisfied, and the
remaining 41 decline to answer your question. That means that 55% of
the polled employees consider themselves satisfied. However, if you ex-
clude those who refused to answer from the denominator, 93% of the
employees who answered the question consider themselves satisfied.

Which is the correct conclusion? Unfortunately, you don’t know. It’s
possible that you have a company full of satisfied employees, many of
whom dor’t like to answer questions. It’s also possible that almost half
of your employees are unhappy but are wary of voicing their dissatisfac-
tion. When your data have many missing values because of people refus-
ing to answer questions, it may be difficult, if not impossible, to draw
correct conclusions. When you report percentages based on cases with
nonmissing values, you should also report the percentage of cases that re-
fused to give an answer.

Cumulative Percentages

There’s one more percentage of interest in the frequency table. It’s called

the cumulative percentage. For each row of the frequency table, the.

cumulative percentage tells you the percentage of people who gave that
response and any response that precedes it in the frequency table. It is the
sum of the valid percentages for that row and all rows before it. Since
there are only two possible valid answers for the continue working vari-
able, the cumulative percentages in Figure 3.2 are of little interest. In-
stead, consider Figure 3.1 again. The cumulative percentage for
somewhat important is 93.8. This means that over 93% of the people
who answered the question said that a fulfilling job was at least some-
what important to their lives. Only 6.2% of the people rated the impor-
tance of a fulfilling job as less than somewbhat important. Cumulative
percentages are most useful when there is an underlying order to the
codes assigned to a variable.
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Sorting Frequency Tables

To obtain this
output, select
Format in the
Frequencies dialog
box. Then select
Descending
counts, as shown
in Figure 3.12.

e,

Unless you specify otherwise, SPSS produces a frequency table in which

the order of the rows corresponds to the values of the codes you assign to

the responses. The first row is for the smallest number found in the data
values, and the last is for the largest. Codes that have been declared miss-
ing are at the end of the table. For example, if you had assigned the code
1 to stop working, it would have appeared first in the frequency table in
Figure 3.2. :

When you have several possible responses and the codes are not ar-
ranged in a meaningful order, you may want to rearrange the frequency
table so that it’s easier to use. You can determine the order of the rows in
the table based on the frequency of values in the data. For example, Fig-
ure 3.3 shows a frequency table for the work status variable when the ta-
ble is sorted in descending order of frequencies. Look at the column
labeled Frequency. The frequencies go from largest to smallest.

Figure 3.3 Frequency table sorted by counts

Valid Cumulative
Frequency, | Percent Percent Percent

Valid | Working fulltime 747 49.8 49.8 49.8

Retired 231 15.4 15.4 85.2

Keeping house 200 13.3 78.5

Working parttime 161 10.7 89.3

Unempl, laid off 51 3.4 92.7

School 42 2.8 95.5

Other 36 2.4 97.9

Temp not working 32 2.1 2.1 100.0
Total 1500 100.0 100.0

Sorting 2 frequency table will usually change the values in the Cumula-

tive Percent column, since the cumulative percentages depend on the or-
der of the rows in the table. When the work status table is sorted by
decreasing frequency, the cumulative percentage for retired is the per-
centage of people retired or working full time. In the default frequency
table, however, in which the rows are sorted by the values of the codes,
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the cumulartive percentage for retired is the sum of the valid percentages
for codes 1 through 5.

Pie Charts

The information in a frequency table is easier to see if you turn it into a
visual display, such as a bar chart or a pie chart. In Figure 3.4, you see a
pie chart of the frequency table in Figure 3.3. There is a “slice” for each
row of the frequency table. From the pie chart, you can easily see that al-
most half of your sample is working full time. It’s also easy to see that the
number of people who are retired, keeping bouse, and working part time
are roughly equal. If you have many small slices in a pie chart, you can
combine them into an other category. For example, Figure 3.5 is the pie
chart for the same frequency table, except that all slices that have fewer
than 5% of the cases (in school, temporarily not working, unemployed,
and other) are combined into a single slice.

Figure 3.4 Pie chart of worl status

To obtain a pie '
chart, select Pie Qther
charts in the
Frequencies
Charts dialog
box, as shown in
Figure 3.14.

Keeping house

Schaal
Retired

Unempl, laid off
Temp not working
Working parttime

Figure 3.5 Work status with categdries collapsed

You can collapse Other
categories in a pie
chart after it has
been created. See
"Modifying Chart
Options"onp. 518
in Appendix A.

Keeping

Retired »

Working parttime

To obtain this
output, select
Bar charts in the
Frequencies
Charts dialog
box, as shown in
Figure 3.14.

You can also
obtain bar charts
using the Graphs
menu, 35
discussed in
Appendix A.
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would expect, the tallest bar is for the ‘working full time Category. It
about three times as tall as the nexr largest bar, which represents retired.

Figure 3.6 Bar chart of worlk status
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