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IIpencka3zanue 4acTHYHOI0O HEOTBETA HA MpHMepe JaHHBIX european social survey ¢
HCI0JIb30BAHHEM JIOTHCTHYECKOH perpeccuu

AnHoTanmsa. Ilponycku B JaHHBIX NPEICTABISAIOT COOOM aKTyaJbHYIO MpoOJIeMy B
COLIMOJIOTMYECKUX HCCIeA0BaHMUAX. OJTHUM U3 UCTOYHUKOB IIPOITYCKOB B JAHHBIX SIBJISIOTCS
YaCTHYHBIE HEOTBETHI, CBA3aHHBIE C HEKEIAHUEM PECIIOHJEHTa OTBEYaTh Ha BOIPOC,
3aTpyIHEHUEM C OTBETOM WJIM JAPYTUMHU IpUuMHaMU. [IpUuunHy BOSHUKHOBEHUS HEOTBETOB
BUJAT KaK B CIIOCOO€ MPOBEACHUS ONpPOCa MM XapaKTEPUCTHUKAX PECIIOHJIEHTOB, TaK U B
XapaKTepUCTUKax camMoi aHkeThl. B gaHHON pabGoTe Oyaer moKa3aHO, Kak MOXKET
MPOrHO3UPOBATHCA BO3HUKHOBEHUE YACTUYHOTO HEOTBETA C IOMOUIBIO JIOTUCTHYECKOU
PErpeccuu € UCIOJIb30BAaHUEM JIaHHBIX OMPOCOB EBponeiickoro counaabHOro UCCaeq0BaHMS
[European Social Survey, ESS]. beutn 00y4eHbl MOJEIH NpeicKa3aHusl OTKa30B OT OTBETA,
OTCYTCTBUSI OTBETA W 3aTPyJHEHHUH C OTBETOM HA OCHOBE TEKCTOBBIX XapPAKTEPUCTHK
BOIIPOCOB C MHCIIOJIB30BAHMEM YacTOT CJIOB W METpUKM BaxHoctu cioB [F-IDF. Bce
MOJTyYEHHBIE MOJIEJIN CPABHUBAIIMCH MEXKAY COOOM ¢ TOUKU 3pEHHs KaueCTBa MOTy4aeMbIX C
UX TIOMOILBIO TpEeJCKa3aHui, KpoOMe TOro, Hambosee BakKHbIE CJIOBa M3 (HOPMYIHPOBOK
BOIIPOCOB OBUIM pa3efieHbl OTHOCHUTEIBbHO TOTO, IOBBIMIAIOT WJIA TOHWXAIOT OHHU
BEPOSITHOCTH MOSIBJICHUSI HEOTBETAa. B yacTHOCTH, OBLIIO BBISIBICHO, YTO CJIOBA CEH3UTUBHBIX
TEMaTUK BEAYT K YBEJIMUYEHUIO JIOJIM YaCTUYHOIO HEOTBETA, a TAKKE HEKOTOPBIE CIIOBA-
MHCTPYKIIMH K CAMHM BOIIPOCAM.
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Prediction of an item nonresponse error using a logistic regression based
on the european social survey data

Abstract. Missing data represent an urgent problem in sociological research. One of the
sources of the missing data is an item nonresponse, which can be related to the respondent’s
reluctance to answer the question, difficulties that occur during the answering process, or
other reasons. The reason for the nonresponse is seen in the method of conducting the survey
or in the characteristics of the respondents, and also in the characteristics of the questionnaire
itself. This research will show how item nonresponse can be predicted by logistic regression
model using European Social Survey data (ESS). Models for predicting rejection answer, no
answer, and “don’t know” option were trained based on the textual characteristics of the
questions using word frequencies and the word importance metric TF-IDF. All the models
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obtained were compared with each other in terms of the quality of the predictions can be made
with them, in addition, the most important words from questions were divided as to whether
they increase or decrease the likelihood of an item nonresponse. In particular, it was revealed
that words connected to the sensitive topics lead to an increase in the proportion of an item
nonresponse, as well as some words connected to the instruction on how to answer particular
question.

Keywords: item nonresponse; refusal to answer; no answer; “neither agree nor disagree”;
“Don't know” option, logistic regression; text-mining; European Social Survey; ESS, machine
learning; measurement quality

[Iponnyckn B JaHHBIX MPEACTABIAIOT CcO0OM  akTyallbHylO HpoOiieMy B
COLIMOJIOTHYECKUX HcclieoBaHussXx. ONHUM M3 BaXKHEUIIUX HCTOYHUKOB MPOMYIIEHHBIX
JAHHBIX SIBIISIOTCS OTKAa3bl OT OTBETa pecrnoHAeHTOB. C OIHON CTOPOHBI, OTKa3 OT OTBETA
MOXXET OBITh CBSI3aH C BHEIIHWUMH, HE CBS3aHHBIMH HAIPSAMYIO C HCCIIEIOBaTEICM,
MPUYMHAMU: COITMAIBHBIMA HOpPMaMHu B OOIIECTBE, TEKYIIEH COIMAIBHON, KYIbTYypHOM,
HKOHOMHUYECKOH Wi mojauTHdeckoi curyanuei [[Jokropos, 1979: 58]. C mpyroii cTopoHsI,
MPOIYCKA B JAHHBIX, CBSI3aHHBIC C HEXKEITAHHEM PECIOHICHTa OTBETUTh HA AHKETHBIN
BOIIPOC, MOTYT OBITh CBHJICTEIHLCTBOM HU3KOTO Ka4eCTBA MOJATOTOBJICHHOW aHKETHI B IIEJIOM
Wi oTAenbHBIX BompocoB [Kimommua, 1990: 101]. Bue 3aBHCHMOCTH OT TOTrO, Kakas
mpoOiieMa CKpBIBA€TCS 3a HEOTBETOM pPECHOHJIEHTa, BCE PAaBHO JTO 3acCTaBIISET
HCCJIEIOBATEINSI CTOJIKHYTHCSI CO MHOKECTBOM CIIOKHOCTEH.

MeTo bt paboThI C MIPOITYIIICHHBIMHU JTAHHBIMA JOBOJILHO
Pa3HOOOpPA3HbI: HAOMIOJEHUA C TMPOMYCKAaMHU MOTYT VYAAIATHCS WM 3alOJHATHCA IO
OTIpE/ICNICHHBIM TpaBUJIaM, MUMEIOIIMECS JaHHBIE MOTYT B3BEIIMBATHCS JUISI JOCTHXKEHUS
HE00X0IMMOT0 00beMa BBIOOPKH M COOTHOIICHUS B HEH OMpeNeleHHbIX Tpymm. Tem He
MeHee, HeJTb3s YITYCKaTh U3 BHUMAHHS BEPOSITHOCTh TOTO, YTO paboTa C MPOITyCKaMu TpeOyeT
MPEEITBHON OCTOPOKHOCTH CO CTOPOHBI HCCIeIoBaTeNs — 0e3 000CHOBAaHHOW YBEPEHHOCTH
B CIIy4aifHOM XapaKTepe MPOITYCKOB CYIIECTBYET OMAaCHOCTh MPUNTH K CHIIBHO CMEIICHHBIM
pe3ysbTaTam.

[ToaToMy mpencraBisieT ocoOblii MHTEpec B padoTe HE C YK€ CBEPIIMBIIUMUCS
MPOITYCKaMH, a B TPEIOTBPAIICHUN W MHHHMH3AIUU WX TOSIBICHHS HAa OCHOBE YETKOTO
3HAHMS, YTO B CO3JJaHHOM OIIPOCE MOKET MOBBICUTH BEPOSITHOCTD MOSIBJICHUSI HEOTBETA.

BriaensioT ABa OCHOBHBIX THIIA OTKa3a OT OTBETA. IMOJIHBIA M yacTU4HbIA [Groves,
Couper, 1998: 25]. HccaemoBarenn pa3invarOT HECKOJIBKO THIIOB IOJHOTO HEOTBETA B
OIIpPOCaXx: 3TO OTKa3 M3-3a OTCYTCTBHS KOHTAKTa (HEBO3MOKHOCTD CBSI3aThCSI C PECIIOHICHTOM
MPEANoaraéMbIM CIIOCOOOM), OTKa3 OT COTpPyAHWUYECTBA (HEXKEJIaHHWE PECIOHIACHTA
y4acTBOBAaTh B OINpPOCE), OTKa3 W3-32a HEBO3MOXXHOCTH Yy4YacTBOBaTh (HAmpumep,
HECTIIOCOOHOCTh MPONTH OMPOC M3-3a S3BIKOBBIX OrpaHMYEeHHUN wWin pasnuuuii) [Groves,
Couper, 1998: 84]. YacTuuHbIif 0TKa3 OT OTBETa BO3HUKACT, €CJIM YYaCTHUKU UCCIICIOBAHMUS
HE OTBEYAIOT Ha HEKOTOPHIE BOIMPOCHI, B TO BPeMs KaK Ha JPYTHE BOMPOCHI JAIOT KAKOH-TO
OTBET, PUYEM COJICpKAIINK HHPOPMAITUIO O MHCHUHU, OTHOIIICHUH, TIOBSICHUH PECITOH/ICHTA

[Spitzmiiller C. et al.,2006: 29]. 3a orcyrcTBHEM OTBeTa CKpHIBACTCS, Kak MPaBHJIO,
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Cexuus 32. MeToabl SMIMPUYECKHX HUCCTeTOBAHUI: HOBbIE pellleHUs] BEYHBIX NMPodJieM

HE3HAHUE, OTCYTCTBHE KAKOTO-TO BBIPAKEHHOI'O MHEHHS, WM HEKEIaHWE OTBEYaTh Ha
Borpoc. BeiOop BapraHTa oTBeTa «3aTpyIHSIIOCH OTBETUTHY UCCIEAOBATEINA CYUTAIOT TAKKE
CBOETO POJia OTKAa30M, KOTOPBI MOKET CKPBIBATh 32 CO00H Kak HE3HAHHE, TaK U HEXKEITaHHUE
0TBEYaTh, CKPBITOE 3a M0100HOM MsTKoi hopmoit oTkasa [Colsher, Wallace, 1989: 47]. B To
e BpeMs, sIBHBIH OTKa3 OT OTBETa MOXKET CKPhIBaTh HE)KEJIAHHUE MPU3HABATHCS B HE3HAHHU
KaKOM-TO TEMBI, OTCYTCTBHH BhIpaykeHHOT0 MHeHMs [Sicinski, 1970: 129].

[TprunHBl BO3HHMKHOBEHHS HEOTBETOB MOTYT OBITh CBSI3aHBI CO criocobom cOopa
JAHHBIX, XapaKTCPUCTHKAMH  PECIOHACHTA WM  XapaKTCPUCTHKAMH  OMPOCHOTO
UHCTPYMEHTApHs — aHKEThI. XapaKTePUCTUKH PECIIOHICHTOB OIPE/ICIICHHO MOTYT BJIUSATH HA
KeJIlaHUEe OTBEYaTh, OJIHAKO IMPOTHO3MPOBAHWE HEOTBETOB HAa WX OCHOBE MOXKET OBITH
npoOJieMaTHYHBIM. AHAIHM3 JUTEPATyphl NOKA3bIBACT, YTO OJHU U T€ YK€ XapaKTEPUCTUKU
PECIIOHICHTOB MOTYT JaBaTh pa3iUYHbIC pe3yabTaTbl. Tak, ['pOBC CBA3BIBACT HEOTBETHI
OTYAaCTH C YMCTBEHHBIMH WJIM KOTHUTHBHBIMHU CITOCOOHOCTSIMH PECIIOH/ICHTOB, aHATU3UPYS
BJIMSIHME BO3pacTa U 00pa30BaHUs Ha BEPOSITHOCT MOSBJIICHUST OTKa3a OT OTBETA, M IMIPUXOIS
K BBIBOJIY, YTO MOYKUJION BO3PACT M MPOXOKICHIE MEHBIIICTO YHCIa CTYIICHEH B 00pa3oBaHUH
MOJKET TPHUBOIUTH K pocTy HeoTBeToB [Groves, 1979:199]. JlanHas TOoYKka 3peHHUS
MPOTHBOPEUUT pe3yJIbTaTaM JPYTHUX HccienoBaTenei, — ['epuor u J[unbMaH He BBISBIIN
CKOJIb-JIN0O CTATUCTHYCCKU 3HAYMMBIX Pa3jMuuil B TCHICHIIMM K HEOTBETY Y pa3HBIX
Bo3pacTHeIx Tpymm [Herzog, Dielman, 1985: 353]. Anamorn4no, ypoBeHb 00pa30BaHHUs
TaK)Ke HE JIOKa3bIBaCT CBOE OJHO3HAYHOC BJIMSHHE Ha JOJK0 HEOTBETOB B Pa3JIMYHBIX
HCCIIEIOBAHUAX . DT CBA3b WM HEe 0OHapyxuBacTcs BoBce [Messmer, Seymour, 1982: 274],
uin Habmomaercss oOpaTHasi CBsi3b (TEHACHIMS K BBIOOPY BapuaHTa <«3aTPYAHSIOCH
OTBETUTH» C TMIOBBIICHHEM YpPOBHS o00Opa3oBaHus pecrnongeHta) [Schuman, Presser,
1980: 1221].

B To e BpeMs, WCCIICOBaHUS BIMSHHUS XapaKTEPHCTUK aHKET W BOIPOCOB
MOKa3bIBAIOT MEHBIIEe pPa3HOOOpa3ue, 4YTO TO3BOJSET MPEAINOoJiaraTh BO3MOXKHOCTD
MPOrHO3UPOBAHUS X BIUSHHS Ha HCOTBETHI.

B 1aHHOM WCClIeZIOBaHMM HCIOJNB30BANaCh JIOTUCTHYECKAs perpeccust s
MPOTHO3UPOBAHUSI YACTHYHOTO HEOTBETA HA JIaHHBIX EBPOINEHCKOTO  COIMAIBLHOTO
uccnenosanus (European Social Survey, ESS). Jloructuyeckasi perpeccusi CTponiIach 1o
OTICILHOCTH — Ha OCHOBe yacToT ciioB u TF-IDF (term frequency — inverse document
frequency, cratucThueckas Mepa BaKHOCTH OTHAEIbHOro cioBa B Tekcre [Hirschberg,
Manning 2015: 262].

JInst Bcex Mojiesiel pacCUUThIBAIICS KO HUIMEHT TOYHOCTH MTpecKa3aHuii [accuracy
score] — momist TECTOBO#M BBIOOPKH, MpPEACKa3aHUs I KOTOPOH OKa3ajauCh BEPHBIMU H
MmaTpuiia  omubOok  [confusion  matrix] — nBymepHass ~ MaTpuiia,  MOKa3bIBArOIas
pacrpe/iesicHHe TPaBWIBHBIX M OIIUOOYHBIX MPEICKA3aHUH, CICIaHHBIX C MOMOIIBIO
oOyueHHON Monenu. Bce mocTpoeHHbIE MOJACTH TMpeiCKa3aHUs HEOTBETOB IMOKA3bIBAIOT
MPUMEPHO OJMHAKOBBIC IMOKA3aTEIM KauyecTBa, KPOME TOrO, OBLIM MOJIyYEHbI CITUCKHU CJIOB,

KOTOPEBIC C OOJIbIIECH WIN MEHBIIIEH BEPOATHOCTEIO 6YJIYT BECTH K BOZHHUKHOBCHHUIO OJHOT'O
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W3 YaCTUYHBIX HEOTBETOB — 3aTPYAHEHHUIO C OTBETOM, OTCYTCTBHUIO OTBETa MJIM OTKa3y OT
OTBeETA.

AHanu3 JaHHBIX MOKa3aj, 4TO BEIYyT K YaCTUUYHOMY HEOTBETY CJIOBA — MapKephbl
CEH3UTHBHBIX TEMAaTHUK, TaK KaK PECIOHJEHTaM MOXET ObITh HEKOM(OPTHO, HEJIOBKO
OTBEYaTh HAa KaKHEe-TO BOMPOCHI aHKeThl. C OJTHOW CTOPOHBI, 3TO JOCTATOYHO OYCBUIHBIN H
HE HOBAaTOPCKHM PE3yNIbTaT, HO €T0 MOJIE3HOCTh 3aKII0YaeTCsl B TOM, YTO OH CIIYXKHUT CBOETO
pOo/ia MOATBEPKICHUEM JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB JAHHOTO MCCIIEI0OBAHUSI.
Kpome Toro, yacTuuHbI HEOTBET MOT'YT ITPOBOIIMPOBATH T€ CJIOBA, KOTOPHIC HAIIPABICHBI Ha
MOSICHEHHE TIPOIICAYPHI OTBETA HA TTOCTABICHHBIN BOIPOC, YTO MOXKET OBITh CBUJICTEITIHCTBOM
CJIO’)KHOCTH MOJ0OHBIX BOMPOCOB. CYIIECTBEHHBIX PA3JIMUNN B CIIUCKAX CJIOB, KOTOPHIC BEAYT
WJIU HE BEIYT K YaCTUYHOMY HEOTBETY, B 3aBUCUMOCTH OT MPEJCKA3aHUsI TUIIA YACTUYHOTO
HEOTBETa, HE OBLIIO BBISIBIICHO.
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