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Ïðåäñòàâëåíèå äàííûõ â ôîðìå òàáëèöû

Îáû÷íî äàííûå ïðåäñòàâëåíû â âèäå òàáëèöû, â êîòîðîé ñòðîêè
íàçûâàþòñÿ íàáëþäåíèÿìè èëè ñëó÷àÿìè, â ñòîëáöû �
ïåðåìåííûìè

Íàáëþäåíèÿìè (åäèíèöàìè àíàëèçà) ìîãóò áûòü ëþäè, ñòðàíû,
ðåãèîíû, øêîëû è ò.ä.

Â ïåðåìåííûõ ñîäåðæèòñÿ èíôîðìàöèÿ, êîòîðàÿ íàì èçâåñòíà îá
åäèíèöàõ àíàëèçà
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Ïðèìåð 1: ëþäè

id âîçðàñò ïîë îáðàçîâàíèå

1 45 ì 1
2 32 ì 2
3 51 æ 2
4 34 æ 3
5 70 ì 1
6 18 æ 3
7 23 æ 2
8 25 ì 1
9 64 ì 3
10 22 æ 2
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Ïðèìåð 2: ñòðàíû

ñòðàíà ÂÂÏ óáèéñòâà ðîæäàåìîñòü

Âåëèêîáðèòàíèÿ 35,860 1.17 1.92
Ãåðìàíèÿ 37,591 0.86 1.42
ÑØÀ 47,184 5.0 2.06
Øâåöèÿ 38,947 0.99 1.67
Ðîññèÿ 19,840 15.0 1.54
Èðàí 11,467 3.0 1.89
Óêðàèíà 6,658 7.0 1.27
Èíäèÿ 3,586 3.4 2.65
Êèòàé 7,536 1.12 1.54

0ÂÂÏ íà äóøó íàñåëåíèÿ (2010), ÷èñëî óáèéñòâ íà 100,000 íàñåëåíèÿ
(2010), îæèäàåìîå ÷èñëî äåòåé íà îäíó æåíùèíó (2010).
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Òèïû ïåðåìåííûõ (øêàëû èçìåðåíèÿ)

Êîëè÷åñòâåííûå (quantitative) ïåðåìåííûå:
I Êîëè÷åñòâî äðóçåé, ïîõîäîâ â êèíî è ò.ä. Íå ìîãóò ïðèíèìàòü

îòðèöàòåëüíûå è äðîáíûå çíà÷åíèÿ (counts)
I ÂÂÏ íà äóøó íàñåëåíèÿ, êîýôôèöèåíò óáèéñòâ: ìîãóò áûòü

äðîáíûìè, íî íå ìîãóò áûòü îòðèöàòåëüíûìè (amounts, ratio
variables)

I Ïðîïîðöèè è ïðîöåíòû: ìåíÿþòñÿ â îïðåäåëåííîì ïðîìåæóòêå
I Èíòåðâàëüíûå ïåðåìåííûå (interval): ÿâëÿþòñÿ íåïðåðûâíûìè,

ìîãóò áûòü îòðèöàòåëüíûìè, íîëü íå èìååò ñîäåðæàòåëüíîé
èíòåðïðåòàöèè (íàïðèìåð, òåìïåðàòóðà)
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Êà÷åñòâåííûå (qualitative, categorical) ïåðåìåííûå

Íîìèíàëüíûå (nominal): ïîääåðæêà òîé èëè èíîé ïàðòèè èëè
êàíäèäàòà, ïðèíàäëåæíîñòü ê ïðîôåññèîíàëüíîé ãðóïïå

Ïîðÿäêîâûå (ordered): ìîãóò áûòü óïîðÿäî÷åíû, íî ðàññòîÿíèå
ìåæäó çíà÷åíèÿìè íåèçâåñòíî. Øêàëà Ëàéêåðòà: �ñîâåðøåííî
ñîãëàñåí�, �ñîãëàñåí�, �íåéòðàëåí�, �íå ñîãëàñåí�, �ñîâåðøåííî íå
ñîãëàñåí�

×àñòíûì ñëó÷àåì ïîðÿäêîâûõ ïåðåìåííûõ ÿâëÿþòñÿ
äèõîòîìè÷åñêèå (dichotomous, binary) ïåðåìåííûå, êîòîðûå ìîãóò
ïðèíèìàòü òîëüêî äâà çíà÷åíèÿ, êîòîðûå ÷àñòî êîäèðóþòñÿ êàê 0
è 1 (åñòü ïðèçíàê èëè íåò ïðèçíàêà). Òàêèå ïåðåìåííûå ÷àñòî
íàçûâàþò ôèêòèâíûìè (dummies)
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Òèïû ïåðåìåííûõ è àíàëèç äàííûõ

Âûáîð ìåòîäà ñòàòèñòè÷åñêîãî àíàëèçà äàííûõ çàâèñèò îò òèïà
ïåðåìåííûõ

Â ñîöèàëüíûõ íàóêàõ áîëüøàÿ ÷àñòü ïåðåìåííûõ ÿâëÿåòñÿ
êà÷åñòâåííûìè

Íà ïðàêòèêå, ðàçëè÷èÿ ìåæäó ïåðåìåííûìè ðàçíîãî òèïà íå
âñåãäà ÿñíû. Íàïðèìåð, øêàëó Ëàéêåðòà ìîæíî àíàëèçèðîâàòü êàê
êîëè÷åñòâåííóþ èëè êàê ïîðÿäêîâóþ ïåðåìåííóþ. Îáðàçîâàíèå
ìîæåò áûòü íîìèíàëüíîé èëè ïîðÿäêîâîé ïåðåìåííîé è ò.ä.
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Òàáëèöà ÷àñòîòíîãî ðàñïðåäåëåíèÿ (frequency table)

Ïðîñòîé ñïîñîá îïèñàòü êà÷åñòâåííûå ïåðåìåííûå. Íàïðèìåð,
äàííûå îïðîñà ÔÎÌ îò 19 ÿíâàðÿ î íàìåðåíèè ãîëîñîâàòü íà
ïðåçèäåíòñêèõ âûáîðàõ:

n %

Ïóòèí 1321 44.5
Çþãàíîâ 329 11.1
Æèðèíîâñêèé 281 9.5
Ïðîõîðîâ 118 4.0
Ìèðîíîâ 106 3.6
ßâëèíñêèé 50 1.7
äðóãîé êàíäèäàò 27 0.9
èñïîð÷ó áþëëåòåíü 25 0.8
íå ïîéäó íà âûáîðû 336 11.3
çàòðóäíÿþñü îòâåòèòü 377 12.7

Âñåãî 2970 100
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Äàííûå èç îïðîñà ñòóäåíòîâ: îáðàçîâàíèå îòöà

n %

ìåíüøå 10-11 êëàññîâ 2 2.5
10-11 êëàññîâ 2 2.5
íà÷àëüíîå ïðîôåññèîíàëüíîå 2 2.5
ñðåäíåå ïðîôåññèîíàëüíîå 6 7.6
âûñøåå 61 77.2
ó÷åíàÿ ñòåïåíü 4 5.1
íåò îòâåòà 2 2.5

âñåãî 79 100

À.Ð.Áåññóäíîâ (ÍÈÓ ÂØÝ) Ãðàôè÷åñêîå ïðåäñòàâëåíèå äàííûõ 3 ôåâðàëÿ 2012 9 / 38



×àñòîòíîå ðàñïðåäåëåíèå ìîæíî ïðåäñòàâèòü â âèäå
ñòîëáèêîâîé äèàãðàììû
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Èëè êðóãîâîé äèàãðàììû
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Êîëè÷åñòâåííûå ïåðåìåííûå

Ìîæíî îõàðàêòåðèçîâàòü ñðåäíåé (x̄ =
∑

xi
n ) è ñòàíäàðòíûì

îòêëîíåíèåì (s =
√

1
n−1

∑
(xi − x̄)2)

Ýòî íå âñåãäà ÿâëÿåòñÿ õîðîøèì îïèñàíèåì äàííûõ, îñîáåííî â
ñëó÷àÿõ, êîãäà ðàñïðåäåëåíèå àñèììåòðè÷íî

Àëüòåðíàòèâíî, ðàñïðåäåëåíèå ìîæíî îõàðàêòåðèçîâàòü
ìåäèàíîé, ìèíèìóìîì, ìàêñèìóìîì è äâóìÿ êâàðòèëÿìè
(îòñåêàþùèìè 25% è 75% íàáëþäåíèé)

Ïðàâèëî ïÿòè ÷èñåë Òàêè (Tukey): min Q1 M Q3 max
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Ïðèìåð 1: ðàñïðåäåëåíèå ëþäåé ïî âîçðàñòó â âûáîðêå
ÔÎÌ

Ñðåäíèé âîçðàñò - 45 ëåò, ñòàíäàðòíîå îòêëîíåíèå - 17.5

Ïÿòü ÷èñåë: 18 30 44 58 89
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Ïðèìåð 2: ðàñïðåäåëåíèå ëþäåé ïî çàðàáîòíîé ïëàòå â
âûáîðêå ÐÌÝÇ (2009)

Ñðåäíÿÿ çàðïëàòà - 13194 ðóáëåé, ñòàíäàðòíîå îòêëîíåíèå - 11259

Ïÿòü ÷èñåë: 50 6000 10000 17000 250000
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Ãèñòîãðàììà � âîçðàñò
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Ãèñòîãðàììà � çàðïëàòà
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Êîðîá÷àòàÿ äèàãðàììà (box plot) � âîçðàñò
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Êàê ñòðîèòñÿ êîðîá÷àòàÿ äèàãðàììà

�Êîðîáêà� çàêëþ÷àåò â ñåáÿ íàáëþäåíèÿ îò ïåðâîãî äî òðåòüåãî
êâàíòèëÿ

Ëèíèè âîêðóã íåå çàêëþ÷àþò â ñåáÿ íàáëþäåíèÿ â ñëåäóþùåì
èíòåðâàëå (ñ êàæäîé ñòîðîíû): 1.5(Q3 − Q1)

Òî÷êè çà ïðåäåëàìè ëèíèé íàçûâàþòñÿ âûáðîñàìè (outliers)
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Êîðîá÷àòàÿ äèàãðàììà (box plot) � çàðïëàòà
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Êîðîá÷àòàÿ äèàãðàììà � ëîãàðèôì çàðïëàòû
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Àíàëèç äàííûõ íà÷èíàåòñÿ ñ èçó÷åíèÿ ðàñïðåäåëåíèé
ïåðåìåííûõ

Âñåãäà ñìîòðèòå, êàê ðàñïðåäåëåíû âàøè ïåðåìåííûå, ïåðåä òåì
êàê íà÷àòü áîëåå ñëîæíûé àíàëèç

Èíîãäà ïðîñòûå îïèñàòåëüíûå ãðàôèêè ìîãóò äàòü ìíîãî
èíôîðìàöèè
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Âîçðàñò è çàðïëàòà ìóæ÷èí â Ðîññèè (ÐÌÝÇ 2006)
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Âîçðàñò ïî ñåêòîðàì ýêîíîìèêè

●

20
30

40
50

60
70

A
ge

Priv
at

e/
ye

ar
 u

nk
no

wn

Priv
at

e/
be

fo
re

 1
99

2

Priv
at

e/
19

92
−2

00
2

Priv
at

e/
no

t a
 fir

m

Sta
te

/ye
ar

 u
nk

no
wn

Sta
te

/b
ef

or
e 

19
92

Sta
te

/1
99

2−
20

02

Sector

Men

À.Ð.Áåññóäíîâ (ÍÈÓ ÂØÝ) Ãðàôè÷åñêîå ïðåäñòàâëåíèå äàííûõ 3 ôåâðàëÿ 2012 23 / 38



Çàðïëàòà ïî ñåêòîðàì ýêîíîìèêè
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Ñîâìåñòíîå ðàñïðåäåëåíèå äâóõ (è áîëåå) ïåðåìåííûõ

Â ñîöèàëüíûõ íàóêàõ íàñ ÷àùå âñåãî èíòåðåñóþò âîïðîñû î ñâÿçè
íåñêîëüêèõ ïåðåìåííûõ

Åñòü ëè ñâÿçü ìåæäó âîçðàñòîì (èëè ïîëîì) è çàðàáîòíîé ïëàòîé?

Âåðíî ëè, ÷òî ëþäè ñ ðàçíûì äîõîäîì ðàçëè÷àþòñÿ ïî ñâîèì
ïîëèòè÷åñêèì ïðåäïî÷òåíèÿì? è ò.ä.
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Äâå êàòåãîðèàëüíûå ïåðåìåííûå: òàáëèöà
ñîïðÿæåííîñòè (äàííûå ÔÎÌ)

êàíäèäàò/îáðàçîâàíèå ñðåäíåå è íèæå òåõíèêóì âûñøåå âñåãî

Æèðèíîâñêèé 124 108 49 281
Çþãàíîâ 143 116 70 329
Ìèðîíîâ 31 42 33 106
Ïðîõîðîâ 27 45 46 118
Ïóòèí 574 521 225 1320

Âñåãî 899 832 423 2154
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Äîáàâèì ïðîöåíòû ïî ñòðîêàì

êàíäèäàò/îáðàçîâàíèå ñðåäíåå è íèæå òåõíèêóì âûñøåå âñåãî

Æèðèíîâñêèé 124 108 49 281
% 44 38 17 100

Çþãàíîâ 143 116 70 329
% 43 35 21 100

Ìèðîíîâ 31 42 33 106
% 29 40 31 100

Ïðîõîðîâ 27 45 46 118
% 23 38 39 100

Ïóòèí 574 521 225 1320
% 43 40 17 100

Âñåãî 899 832 423 2154
% 42 39 20 100
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Ïðîöåíòû ïî ñòîëáöàì

êàíäèäàò/îáðàçîâàíèå ñðåäíåå è íèæå òåõíèêóì âûñøåå âñåãî

Æèðèíîâñêèé 124 108 49 281
% 14 13 12 13

Çþãàíîâ 143 116 70 329
% 16 14 17 15

Ìèðîíîâ 31 42 33 106
% 3 5 8 5

Ïðîõîðîâ 27 45 46 118
% 3 5 11 5

Ïóòèí 574 521 225 1320
% 64 63 53 61

Âñåãî 899 832 423 2154
% 100 100 100 100
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Âèçóàëèçàöèÿ ñâÿçåé â òàáëèöàõ ñîïðÿæåííîñòè (ESS
2008, Ðîññèÿ)
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Íîìèíàëüíàÿ è íåïðåðûâíàÿ ïåðåìåííàÿ: ñòîëáèêîâàÿ
äèàãðàììà
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Òî÷å÷íàÿ äèàãðàììà (dot plot): âîçðàñò ìàêñèìàëüíîé
çàðïëàòû ìóæ÷èí ïî ñòðàíàì
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Òî÷å÷íàÿ äèàãðàììà: êëàññîâîå íåðàâåíñòâî â
ñìåðòíîñòè â Ðîññèè è åâðîïåéñêèõ ñòðàíàõ
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Ëèíåéíàÿ äèàãðàììà: �ïèâíàÿ ðåâîëþöèÿ� â Ðîññèè
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Âîçðàñòíûå êîýôôèöèåíòû ñìåðòíîñòè
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Äâå êîëè÷åñòâåííûå ïåðåìåííûå: äèàãðàììû
ðàññåèâàíèÿ (scatter plots). Äàííûå ÎÎÍ, 1998
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Êàðòû: Àáîðòû â ðåãèîíàõ Ðîññèè
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Ñåòè: ðîìàíòè÷åñêèå è ñåêñóàëüíûå ñâÿçè â
àìåðèêàíñêîé øêîëå (Bearman, Moody, Stovel AJS 2004 )
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Ñëåäóþùåå çàíÿòèå

Êîððåëÿöèÿ è ëèíåéíàÿ ðåãðåññèÿ
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