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Abstract

Existing data mining models are often unable to associate individuals with family relationships in
the same database. The interest inference algorithm, industry inference algorithm and production
inference algorithm are proposed based on certainty factor. Personalized Database and magazine
subscription database were fused effectively, and generate new standardized database was gen-
erated with key data attributes. An identification rule of family structure was developed as the ba-
sis of age, gender, surname and other property, and the integration of family structure data was
achieved. Experiments and analysis demonstrated the feasibility and effectiveness.
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1. 3]

HET, REFEWES 7RSI BL A2 T E BT TIRKRE, Fit
R UL ETW . TIE. YR TR S LSO . JUH AR TR S IR, 0 E
dlbFE T 1R APk . FEE S BRI 2, B RS IR T R A ESR, Ak, 4R
Ry BPEHASG. HESTARG. BREL USRI, S8 A ARMEAEAR 2 (108 KA A
R AT R T Al T v B A (45 S o R AR OR M R 25 Al 17 R 17 78 D 2 v o S ) 340
B, REPEEZ T 1] (2] (3], Fl, FEMAEA SRR RERTRZ N HEEE, &
L A MK AT T Bt v R BB B SEDGER MM A o DAy TR ORI T i A B R,
2P AR BB . FEE SN, W EARSZIEEAR KPR C A 2R P 58 BERIZ 0 R 1 KR S L
R TR T BRI, JCHRANE AT, B2 01X — B R M BOR IEAE 4 VF 2 1 RHIE
Bt 7E[4] [5] [6].

RIS Tl {5 AR T FEAR R B, i e [R5 S B Bt A O I AR B b o LA O AR TR 1Y
PHNAEIE L S AL 2 P P NSRRI, ST AREEE, SR T 7R U vk 545 B TR B A — i
JHE[T]e AR E eSS DL E S A AR SURA AR B SEB], Jp Mr A fA o DU R 3 LT SOR RIS R, A2 B Al
b SCT HEBAUN, IR A TRL MU 5 AL T AR HEBE LI [8] 0 5855 52t i ik s i e i 5,
XTCH P 2 A AT E RSO, AT CLIEG T A5 ROT A AR [9]. B IRAE E UCRIE S B A1
ARG G, SR T AT IEREIS A E M B SORRERE, JFAIEE A S AT 7B, @
YT SR BRI AE e B i SR MR BR YR, BT SEBL 1R FE MR A E R SCHEBESEIR[10]. 2=
SOTSER G TNE S AR A, SR TR TR E R IER A E VEHERL T i, EHERS R AR
FEEHE 17T S5 DUSE i HAE IR AR AT {E BE, JEAI B L5 I RR RS AL R TS 4R N 4i S AT 11
CRE bR, LA SR S R A Z R BT O AT B R, DR AR SRS AE AR s PEAE R R A F, 35X
K4 i 5 2 HEAT SEAIERE T

2. AEEEESEAWT
2.1. AR
RIS BT MY CIN BRGERFII — R A W ORISR 75 P 25 SRR 2 — A B 2
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HEFRRE[12]0 RHGZIGXT — DY SISO T ERE AR O A S L . RN B — A aEEE, A4
R A — AR .

IF E THEN H (CF(H, E)), 1 CF(H,E) &N & .

CF(H,E) = CHIESE E GO0 X BB H VR SCR R, FREAE-1, 1],

CF(H,E)>0RREWNHMIEE, [HMK K. CF(H,E)=1&mNH.

CF(H,E) <0 R ABIMFEE, (M Hiff. CF(H,E)=-1%&rNE.

CF(H,E)=0%RE5 HEHKR.

X CF(H,E)=MB(H,E)-MD(H,E) . i MB(H,E) MG KEE, FoRMiEsE £ KB
XY H NI EAESE IR . MD (H, E) FROSAMEAERKE, FoRRIER £ K BB H A
R AR RS -

Y MB(H,E)>0, P(H|E)>P(H). XAMB(H,E)<0W, P(H|E)<P(H). HItfG3:

W P(H|E)<P(H), W: MB=0, MD=[P(H)-P(H|E)]/P(H), CF=MB-MD.

W P(H|E)>P(H), W: MD=0, MB=[P(H|E)-P(H)]|/[1-P(H)], CF=MB-MD.
2.2, HERERWIT

X R R T AR BEFIE SR B MR S8 S P NS IAT ML R 1, ARS8 8 oA
FSRIR IR P, i — 5 OHERE, e B iR BIIDGR . AHRAT L LU R AR A A7 AR 2R 13] [14]
[15]

€ S 1 AMEALERE FE (Personalized Database): TR S T AN ANFEA(E B A BRI HE E . Hin#k
P, TR XIRVEE NPT BOTI ARG S, Wk, Sl RIEEIEEARER.

& X2 ZEVT B E (Magazine Subscriptions Database): A& fi 2 T HAN X 383 FBl 9 1T Fel 4« 5 H
FIEEASS SRR . b Bl E MR e 4 . eI BRI, TR AR

€ X3 BREHE e (Standard Database): @fRRLG 7 /MEEAR . A ETTRIPE . /NX HH 2 55 28
P IR R R o 2B P e T L R B A B B Ak, SR T I R R R A A
R R, Pl ATk 7 i 4515 B .

FH P X8 (4240 T B A% J T B R P BT B B AR A5 (161 ¥ SR A A X Il R
FENLIGE AR, P T 21 MOXER S RS R 1 RO TR, M SR Y2 T
ARG AR SRS ML S B R UK, R LA R AR B 7

Bk — XS

1) VSRR X RO BB S 7 N L, Ly, Ly, Ly s

2) MEREFHONT, , o, WAREM B I DB FHIIE, o =—(i=12,-,21);

N

21
3) WHARE M, EPFE%’ET%@E‘JE%M%;)(IJM,):% dao (i=12217=12,,n):
i=1

Table 1. Interest types extracted from Hollander’s occupational interest list
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4) THEBEAN GBI p(1,)=1/21;

5) WHAEAEE K MB MIAEAEH K MD:
P(1,1M,)-P(1,)
1-P(1,)
P(I)-P

P(1,

6) THEMELEAE I AIEEE: CF, = MB, —~MD,

AP BT AT M (P20 T 2R e R S R AT DR b P BT DR 2R A5 I o 2 P 2 0 %
WBWER, @EATVEEE, Hh s 7 25 MATikfids. BRS IR 20 HUGRSAT e v, A
SCAFZHR TR AN AT WX B F G T B R, R T A AR S 7

B AT AR B S

1) SR REX AT R T AL L, Ly, Ly, Lo s

2) AT REBEFECN T, a, WIRE M ET H, hORBEF IR, o =

i

W p(1,1M,)> p(1,), WMB,= » MD,=0, (i=12,,21j=12+",n).

1))

i

W p(1,1M,)<p(1,), WMB,=0, MD, = v (i=1,2,-,2L=1,2,--,n):

~ | N~

(i=1,2,--,25);

N

25
3) WHAREM, qﬂﬁﬁﬁ%ﬂkﬁ@}ﬁ%ﬁ%%p(m|M,)=ai/2a,-, (1=1,2,,25j=12,n)«
i=l

4) RS MPL IR p(H,)=1/25

5) WHRASATHKE MB RIAGATH K MD:

P(Hi |Mj)_P(Hi)
1-P(H,

)
P(H,)-P(H,|M,)

i

P(H,)

W p(H,|M,)>p(H,), W MB,= . MD, =0, (i=12,25;=12"n),

W p(H,|M;)<p(H,), WMB,=0, MD,= v (i=1,2,-,25,j=1,2,--,m)

6) WHRATWIE T2 EM R EE: CF,=MB,~MD, .

[RIRE,  FHP e df 7 b BV H 290 T B0 A S R T B P P BT D A 2 A5 5 o SR Al e 22 4R
MBI RR, AL S X R A, R T 22 BT RS UGN
) S R B, R P SCARA AR 7 320K AN 72 it ) 57 368 L) S B P AR MU R, S S A N R SR o P

Bk = 7wl nT s R

1) AR I 06 LR it 45 R BN L, Ly, Ly Loy

2) TERBETEENT, a, NARE MAET & A, FOSR IR, g, =

N

(i=1,2,-,22);

3) HEARE M, SRR p(41 M) =0, Ya, s Folr (121,222 =12m) 5
i=l

Table 2. Industry categories extracted from Hollander occupational interest table
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4) TR R p(4,)=1/22
5) WAL MB RS AL K BE MD:
P(4|M,)-P(4)

W p(41M,)>p(4), WMB, =

6) WHEFET S ARG KRS CF, =MB,~MD, .
3. REREES NS

FEF IR E T SRR R 2, AN R B R, AT RO A SR B ik SRl 3 o T LA
GRAE PR SRR SR MEREAT AR AR, LSRR NP NG S NG DU NS5 L
B2 NGt ite DO AGER AN 2 NG AR BEE SRR N = NG ARL, o T it BRI E A ST 2
X AR
3.1. ML B BT A

RIS EE, GBI ML AT OGP RIS SR R, A1 A
NG BE . AEMFER AT BER ROFIWT, — BAEAE BB A D RS . RS Rk QAT
Hllr. BRI 3.

KT ARt P R AR RPN S SRR — 4R I J A R R 2 BRI TR — SR e A
PEA R, I S OO AR AT VB, BT MR ER PRI, A ST L2 A A s T
i, AT B, BARRE 4.

3.2. Z ANGEHIZREFBTALNR T

FRRE DA ) 28— 1 B ) T A Ty s G SR A DU S R 8 I ) A A DY A A B T
“AFESHINE, SPNGHSBEERPIWIN AL, 55 th ZE i bk 34T ORI, =4 B =2 Hdfiic

Table 3. Rule of two person family structure judgment

= 3. BAREL BT AN

if(AF) weight (L&) FREELH
—10 <agel —age2 <10, sexl!=sex2 K, #
23 <agel —age2 <35, sexl= %, sex2= 5 2, T
23 <agel —age2 <35, sexl= 5, sex2= % 2, L
23 <agel —age2 <35, sexl = %, sex2= H &, T
23 <agel —age2 <35, sexl = %, sex2= %« "}, &
45 <agel —age2 <55, sexl = 5, sex2= 5, last namel = last name2 A& 45, VT
45 <agel —age2 <55, sexl = B, sex2 = %z, last namel = last name2 5%, Ik
45 <agel —age2 <55, sex] = 5, sex2= %, last namel! = last name2 Aoy, AhEh
45 <agel —age2 <55, sex] = 5}, sex2 = %, last namel! = last name2 SO, AN
45 <agel —age2 <55, sexl = &, sex2= 5 [50%5%4, $NF] [S0%HNEE, AhPh]
45 <agel-age2 <55, sexl= &, sex2= & [50% 5%y, Phic] [50%4%, Ahehi]
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Table 4. Rule of two family structure estimation based on probability dependence

= 4. BERKFE A RESBFI AN

' _ age KB
if(%f)  weight (BLE)
age2X &R %45 KRG
sexl= 5B, sex2= 5 R, T
sexl = 47, sex2= 5 L, L
0.95 age2X = agel +27
sexl = 5, sex2= %« B, T
sexl = 4, sex2= 4« &, &
id agel KUET sex] = H, sex2= Y, last namel = last name2 HAZ, T
SR sex] = B, sex2= 5, last namel! = last name2 AMEAL, VT
sex] = 7z, sex2 = 5, last namel = last name2 HAZ, Fhi
0.05 age2X = agel + 50
sex] = %, sex2= %, last namel! = last name2 AMEAL, i
sexl= B, sex2= %« (UMM, FhT
sexl = %, sex2= % UMHEEE, fh L

KA IR, ATCAHDEFIE N — D= NGRS BE . 2 MAEA EBEAT SR SC R I, — e AR
BUE RGO T A IR0« PR ANk REEAT # . BRI 5 s

Xt bR RO 2R B U RE OG5 B B AT AR R A = 2R M, n SR b SR M SRS
PEARIE — 52 BRI T SRR MR R e, DR 7 B AT W, T MRt A 1 36
MEZ, AR LNZENE B E A B, T W Beit, RAR R 6.

IR bR e SRR S BOAHE, ADREAR AL SO I R R i R AT AL, R
FELE R R P, Dhye B SRS FRO R i (A R SRS

4. iRSEHE R 531

ARSCORE HS AT W (AL P 2% R T D Bl e A D 2t cdie AR (5 FEHERE A BB, AU 2
TR AR 3 i E R G, 2 SQLsever2003 V&, HEAT TR LK b AN
R S A R A BRI 5879 sk i, AT D LS 7 4 AT B 1 9813 258t RIS BHXS 2035
ITBAPE R 2856 Fhk G, BEE 7SS T AT ORBE T ) S R A = A B I

A _E Kot e B BdE , RAE AR T B 2 A5 2, AR 1A 2 158 7 AR R )%
AT RIS A . MR ¥E LR RARE H AT LA, X THEE2 5 K SOARE R, TR AN E R4
BEATTRSL, A5 e BEUE, T RESR . AFSERMMGB AT E AL 7, FHEE 1 A
(Rl AR T AE AR, FF4E B B R RN EEAT HERE et (CIEstR2A B L) AT B A S
OB REEEE Y 0.8, BABE MBI AMEEAER 0.5, RALEEBI T EEEN 0.1, FEATLATHE
HH 21 A [ R ) T A5 JEE A

AFRBAT I ATE R AR 8: M 2 tHE M A FEATILRI PG BRI 4% ml 5 BEE f ik
ATHERE . tetn (225 %3637 135 P s e Rl AT ML AT {5 BEAE 9 0.89, JITJa S JE AT Wi Al {5 FE 4B 0.07,
A J AT ML R RT A5 FEAE D9 0, [RIBE AT TS 25 AT AT 5 FE{E

£ IR AT G FEAERR AL b ORI B S R AT B R AT R, SR TR T R
MERAT 7= it i 55 T R AR AR R B, FURT 3 T AR S U, A 15,692 2588l h 12415 51 862 ZH P
NGERIZBE, 533 HENGRIHBE, 123 HIUNGRIFBE . BAR SRS K 3 AT R ILIE] 1.
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Table 5. Rule of three person family structure judgment
= 5. = AFREGEHF BN

if(& M) weight (L&) REELH

23 <(agel + age2)/2 —age3 <35, —10 <agel —age2 <10, min(agel,age2) > 23,

max(agel,age2) <50, sex3= 5 BRE, EF, LT

23 < (agel +age2)/2 —age3 <35, —10 <agel —age2 < 10, min(agel,age2)> 23,
max(agel,age2) <50, sex3= &

sexl = %, sex2= 9, sex3= 5, 23 <agel <50, 23 <agel — (age2 +
age3)/2 <35, —10<age2 —age3 <10

BrE, #7, LL

BRE, LT JLT2

23 <agel <50, 23 <agel — (age2 + age3)/2 <35, —10 <age2 —age3 < 10, sexl

= 3, sex2! =sex3 BrRE, LT, WL

23 <agel <50, 23 <agel — (age2 + age3)/2 <35, —10 <age2 —age3 < 10, sexl
= 4, sex2= 5, sex3= 5

23 <agel <50, 23 <agel — (age2 + age3)/2 <35, —10 <age2 —age3 < 10, sexl
=5, sex2= %, sex3= 1L

23 <agel <50, 23 <agel — (age2 + age3)/2 <35, —10 <age2 —age3 < 10, sex! ) N
= 4, sex2! =sex3 null(A 5 8) EPE T R

LopE, LT JLr2

BRE, U, L2

23 <agel <50, 23 <agel — (age2 + age3)/2 <35, —10 <age2 —age3 < 10, sexl

=1, sex2= 1, sex3= & P E, L, &J)L2

23 < (agel +age2)/2 —age3 <35, min(agel,age2) > 50, sex3= 5 R, B, BRE
23 < (agel +age2)/2 —age3 <35, min(agel,age2) > 50, sex3= % R, B, LPE

(agel + age2)/2 —age3 > 50, min(agel,age2)> 50, age3 <18, last namel = last
name3, sex3 = 5

FA, g, T

(agel + age2)/2 —age3 > 50, min(agel,age2)>50, age3 <18, last namel = last
name3, sex3 = %

FA, g,

(agel + age2)/2 — age3 > 50, min(agel,age2) > 50, age3 < 18, last namel ! = last
name3, sex3= H

Gh2, AR, AR

(agel + age2)/2 —age3 > 50, min(agel,age2) > 50, age3 < 18, last namel ! = last
name3, sex3 = 1

Shay, AME, b

Table 6. Rule of three family structure estimation based on probability dependence

= 6. BLRKFE = ARESHFIHTAN

; age REEEH
D (g
( ) age3X &1 %M FREME®
sex3= 5 R, B, BrE
0.65 age3 = (agel +age2)/2 —23
id agel, id sex3= X R, B, whE
age2 HRRIR
F 47 BT 5 sex3 = 5, last namel = last name3 555, Wy, T
sex3 = 4z, last namel = last name3 S5, WL, i
0.35 age3 = (agel +age2)/2 — 50 -
sex3 = 5, last namel ! = last name3 AN, HNEE, AN
sex3 = 7z, lastnamel! = last name3 Ao, AP, AN

M EREGRATCLE W, 0 T @ AN 58 A Bl ANiG = 5 80 2R 8, ARXME Al s it SRR A
EIIZ%5, R PG FEHE RS0k A A Bt e e M HEAT 5 35 (TR, ARAE KR A R0, 7T LAAS 3]
AFRGHIZFBERICE R, RN AR A E R, AMEIL TEREA, R, ol kR
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Table 7. Part of interest credibility value
=7 BONBAEEE

a3
5 BRI M1 M 2 M 3 M n
MR AL TR A5 A MR AL TR L5 A LA R AfEEE
L KEZH e P 0.8 HE 0.5 2] 01 L
o 2 R 0.6 %0 0.6 N 02 .
K=# 2% 0.9 B 0.4 L 01 ..
Table 8. Part of the industry credit value
%= 8. BT RIEEE
Tk
15 BoRIE k1 k2 A7k 3 7k n
k2R A5 BEfE 1T WEEE ke WEEME Tk TEEE
e K2 . . REVE/ 7%/
Wi HE A 0.97 [ 24/ 9T B 0.15 AR 011 ... ...
SR/ AR/ KIEIEHN BT .
LAY A 0.89 - 0.07 0 T s 0
0 — 25 432 A BEVE/A 2/
K=4 HE /B 1 AP R A TR 0 e, 0
fifigis HE B 0.86 K2 0.17 Tl 01
N s . IR [T /4 3/
KAREY, JE R 0.92 WRMRE RN 0.23 S 0o
E VAR skl 0.88 o NN 021 J E/ERMAX 018 L Ll
w e A K&/ EN B .
SN He 2t 0.79 %’fw%gﬁ PESIEIAY 002
AR 0T i 0.69 IT Mk 0 JEif 0
300 -
250 -+ SIS REAN
e el LNV AE 2% i
200 - —B—— \ G KL AG
=k U\ 25 ¥4 5% BE 53 AT
150 A
100 A
50 - A
e
0 A h——— I—vA-gA(A . - . .
1 2 3 4 5 6 7 8 9
Figure 1. Family structure map
1. REGEHD
=YEK,
5. &g

B 2 Kl P Bl A e 3 BB R RS ARSE DL, A SO TTREAT TIRAWF L. —52
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Kol J 1 1) 5 35 RACHE 2R bR o 1 S mT A AR 0 5 s Bt (R A, 2 B e e AT
BE . OPEZLEEBEBATI AN EACEE . ST B RIZ R S RS, R EREGE AT
S5O P R A A N R B AT T AN SR e, o JE I S 1 T R AR A E PEHERE, THEE
WK R YERI AT E . —RFESMNIRA . ST heEfC e, AL, SEEe . PE). 2hIREE
JEME, Bk T RES A . B e R R AR A B, W K REAT T AR, B
RPN NFE = AFEE TINFKBELN L 2 NS BE, SR JE MR It J R B s XS M), AR A 16
PRI RS R PR — D FIM X R AR, B SCI 5 ) 7 BOVE AR IS R . SHASAM L, SCh i
FEIMA R, SLIEIR T A bR,

E&WE

1) 2018 J[ b4 MR BHG T RITF 4E 3 & 00 H (5 QN2018304); 2) 2018 ] b4 N 7 ¥ 5 At 2 (R B i
FLURE (S5 JRS-2018-8087); 3) 2018 i/ 4b48 A\ J7 B IR A4t 2 R it 78 (% 5 JRS-2018-8088).
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