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Supernetwork model of personnel training in organization

YU Yang, DANG Yan-zhong

(Institute of Systems Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract The main objective of the research is to study the process and method of the personnel training
in organization based on supernetwork model from a quantitative angle. First, this paper sets up the
organization personnel network, the material carrier network and the knowledge network according to the
appropriate type of data, and then builds the supernetwork model. Second, we define the knowledge that
organization needs by the relations between the knowledge network and the organization personnel network
in the supernetwork. Then propose the similarity algorithm of the knowledge that organization needs and
the knowledge of personnel, with which computer their similarity, and the personnel with bigger similarity
will be the personnel to be trained in the terms of the knowledge that organization needs in the future.

Finally, the model and method are illustrated by an application case.

Keywords personnel training; supernetwork; similarity algorithm; complex network
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NAFEFRHI A SN IR AIR, R FIRE B L AT oo g e B N A SE IR N2
Ri%REH A TEERI AR, BRI IR RN % S AR TEIIREO IR AR, FISHRNA TSR
43R el HAEENANE, Bl S S EEAREAE A R E MR AL, RERIERE NS
AR IR B TIESR. SFAbSE: BRI GEAT T 3SR, e T HLHIR, i ELISSR 8 i H]
A &

¥ LR NASEFRH TR, ASCNE BB AE H &, DA ERA, FITEMSEEN ALNA TR
HEATHRSS. X MM TECF RS ERRILT, Bl i 2R LR O p4E (681 7 R 1 465 g J A
FENA REFRH AT AR TG ZOREN SRR P B2 5K SR A — A T AL B, F 33K o phy AN ] SR AL Aoy AR G
FTWFTEIEIRIXER, T I 265 (58 R FT RE.

AR SCHIBETT R N R ARG N B 2 T BRI S 2R, R X 5 A RN 3 7 Fof 2 A S P 28 A TR
TEH & AT 20 MRS, ARIEHIRRI 52 2 T ) 6 R B A T ER e R NGB, KPR SN ZER A B
FIREIARIAR BEEAT; TEREAT AA S IR, ARIRH AT Z R AR

2 ARATEFFRIBMERE

SEARIEA R AT B, LA TS N AL, PR M S AR 4, 4 RINNE N RS, P
JRBIEREM AR RS
2.1 AR

VIR N ORGSR, DRSS R0, FIMEA RS G, = (P, Ey_p), HH P = {p1, pa, - -
s P YRR NGRS Epp ={(0i, pj)}, 4,5 = 1,2, -, m IS, (pi, pj) Fm pi 5 py IFERR,
RYING pi 5 py WHFFTESEARL.
2.2 YIREAEMLE

DIIREAMR (A EIRAYIR, Hn: Sofk, Ft, B3, BT, B, Bk SRk O %) A,
DIV R A AR IDC R i, WA EEAIRREAR M SE: G. = (Z, B._.), H Z={z1, 22, .-+, z2a} HY)
JRBIMES B = {(zi, 2)}, 6, 5 = 1,2,- -, n HHWERSE, (21, 2) Fom 2 5 2 [AIFFLERER, REIYIT
BAK 2 5 2 BINEAERL
2.3 ENRMILE

% K = {key, kea, - - -, ke, WAL F A RIFITCHES, FA/RER 0(ke;, kej) FRAFRARITIEIA
RKFR. BLFRAFRR AP Gy = (K, Ex—), HHA, E = {(kes, ke;)|0(kei, key) = 1} il 84, i
(kei, ke;) FmM ke; B ke; WTCIHIH, HR SN ke, Ml ke; Z [BIFFTESRERICR.

HIEIE (ke, knowledge element) 10~ 15 B 5246 MIRFER A AR AL, J& BAERIRAY 0L ASC
W FIRTTIE A X IR SCARIZ AT, B THESAIRICHERE, FRARHR: ke = wiwy - wy,, HA w; £
AHBARICH S « NFEOE. ARATRICEER, 7LLEN R ERA MR FHERERT 1 A
RE 1L S B ATRIT 2 ORI 3 ST, BRR R AR SN, F=0h:

O(ker. ke,) — { L heille; 2 AR AR
! 0, ke Fle; 2 18] JoAH ] 1) HITRAZ

5 SRR, SRR SR, AR R 2%, FIE MLk 127180 S8 LT R

1) MEBHHRZIRR. IRFZZMERFEE, IRETIA K S EEPI S50. R (1) 7751, A Aa
HIRZR AR @B — MR R, IRR M Z DB ARe AR B

2) SRR R, ARPEMI LRI AT A1, X RIR M SR R TR ICETTH), HIR RIS
EWIRAPITRRE—RIER K, REFWIRREZTRA: C = {kea, ke, -+, ke }. AW HITRM L%
HATHEUR R IR A2 Bron and KerboschM 83k, i FILREFHM LR ITA IR R, M45M 1 L
EARAF Ucinet!™) JSEBE T8k —@RE L, fLUERISFHIR R A 1R

(1)
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2.4 EMEEITE
TEN G2 . BB I 28 R TR R 28 1Y 19 e Z TR A0 T B G &R
1) NAZIBE AR Fom N RIA TR ik
Z(pi) = {zlz; € Z,0(pi, zj) = 1} (2)
Hh, Z(pi) AR pi WEYRBIENES; 0(pi, 25) = 1 TR pi EYIREAE 2;.
2) YR EAREIHIFICHI BN ZRY) B AL S R R,
K(z;) = {kejlke; € K,0(z, kej) =1} (3)
He, K(z;) BRPIREBMAR 2 WEHHATRITCHES: 0(2:, kej) =1 TR 2z WEHHIEIC ke;j.
3) NREIHTTHIBL: 2R A RPHA TR AR,
K(pi) = {kejlke; € K, 0(pi, ke;) = 1} (4)
H, K(p:) RN pi EFRITTHIES; 0(pi, kej) = 1 TR p IEHIRTC ke;. MR G EARH B4
R, X (4) MEERATHI (2)(3) Z AL
4) FPTTEA RIS FoR A FERAIRE AR,
P(ke;) = {pjlp; € P, p(kei,p;) =1} (5)
Horr, P(ke;) AL F A IERIRTC kes WAD; o(kei, pj) = 1 RRFIRTC ke WAL p; $H, P(ke:)
FICRM M EE TREHERL [P (ke))|, AR HIRTT ke; BIAREL
HRYE LIRBLS R, FEXT ARG PR R X 25 A0 AR 45 A AR A, B AL it o 2 A (16
2.5 FBRIBEVER
g SR A ] 28 SR P T
1) TERE M 28, ATRRIZE A% DM 48, FTRTCRREA AL B 5T,
2) NG R EAIIA AR, T A R 285 RR M 28 T D 28, DA S B A 9 45 55 R
LRIAI DR RHEE, H I FRE A AR M 4R 3R R
3) FIARIERIRM G 5 A BRI R, & BiHE e HATFEM AR

3 HAFEINAIHE

HRABFIIRM 28 5 N A M2 Z M SSR, AT LdEsd & it FoR 1 e HA G IR AR, TEMHERE B AT LishE
HA G PRI, TG HR W SEPRE DL & HATFER RN
3.1 BHiRKENA

GRHATR (elk, Easily loss knowledge), FETEHA P BTN RIIFHIRIR, FEE A RBIRER, XL
IR GTR. G AR H e X R

L(ke) = {ke; || P(ke;)| < thr(elk)} (6)
HoAr, thr(elk) HBERIBIE, 24 [P (kei)| < thr(elk) B, NG ke; EFHFRFIR, BAEFLT thr(elk)=1. 5
TR ARTE KA TE MR, BRI B T INE HRRR A 55 267
3.2 Bk TuL

3 (6) 1, 7E L(ke) BAYHTRTTEZ S W RAIR, (EXF TIARN, HA Y HARHHMPTTR SRR
FNRET, BEAESIARTIK (eld, Easily loss domain). XFZHZVANR, 20 SR ICH R BT B B 2% 7] BE
e, (RTRA 2 B R R B BT RGAR , TH 59 002 it 5 .

Xt L(ke) REBFIBMIRR, FHRABIEI. & Ci(L) BRI C; FHRRMPICHES, RIS
FRI TR EERHIT C; A Gy TR TR, SUHRM IR EE RE SCR: |Ci(L)|/1Cy], e |Ci(L)| #1 | Ci| 5
MFEREHEGTHITRW N B ERESCR C hHRAAFITH NS FRTT SR ). FikS
B F e KT RARA:

Le(C) = {C] |Ci(L)] / |Cs| = thr(eld)} (7)
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A, thr (eld) ABERIBIE, 25 |Ci(L)|/|Ci] = thr(eld) B, N C; JE St RO, FARTELL T thr (eld)=100%.
KR G FRFRMN Zi R TGHATA S, P45 G H ARG O AT i AT E R AR AR THRER R
e 5, BEAREE € TR NIk

4 EFANEHRE

B NGBS S AT RS TR A B, M e N AL A T B AT S, 2 ST AR
MARIT. PR A MR R T A A B RR 5 B S B R AR R, OB S, B
BRI H B 3 VS ML
41 BF VSM toiaflEEE

VSM (Vector space model, i 28 IR 1718 Byeas R i Uk, ¥k D Bl h —4UsE
W (tr,ta, -, to) FFRAALE (wi,wo, - w,) WAL NS Dy Fik: Dy = di = (wij)iy, =
[wit, Wiz, -+, wip], ARIFHELL D; Fl D; WIFTARERFRENRIAE.

A P R R AL T AR R A RN R T, AL T R A B TR A
oA P T LA G R SRR B A BT, R ARSI BRI R RN Plher, kea, -, key), THEAIR
ISR 19, W = 1f x idf, o of = i ni/ i N, in SR BIAE ks {ERTRE PR LA R,

52 N FRASEA AR B id] = 19(P)P), P RFIRERRE, P FRLERIE ke, B0
IHEERANE. NEHEE, AIRERERRA: P =D, = (wij); 4, = (Wi, iz, -, win]. P Fl P; B9 T]
M R AR LT

FTVSM AR BE AR B & F1TRTC, (HIX i AN REAR I S et SN TR AR iy S0 AR L. 1
M B REIETE IR R BRI, IS /A BB AR AR B AR .
4.2 ETigmEBUERZE

BB HRTTH — R IR HE AT R R

K = (ke;)1xn = [ke1, kea, - -, key] (8)

K= (8) YEmprEm i, AR TR P EWEIRICRRHN: P =[vi1, via, -+, Vin|=(Vik)1xn, Pi HET
mH, HAPITER va BUE 0 80 1, R AR TR P A FIRIT ke, MPrA IR ER GHTRITH R RE
AR P, = (9) B

T
£l V11,012, "+, Vin
iH V21,022, ", V2n
P = (Vi )ixn = EE : 9)
14: V11,012, VUln

Horp, TR AR IR, FIRRARTT. FARTC N E, i P FIBRAERCR, AR T, IR
HR MR AT RS RRLE, KR KGR RE M EIEOHE N R RYEE.

A (8) fEMARHENIEL, AL C; WAMAIRITTAIRRE C; = [v1), vaj, -+ Unj]T = (Vkj)nx1, Cj
A, AT R vk BUE 0 31 1, RARKIRIC ke RATETE C; o NP S 5 HIRTH R 7]
FANEM C, Ik (10) Fr. M C MWE R T RAEMEF A IRAMLRE 14-1° 2.3 354

973
2.

S
V11,012, ", Ulm
‘%[] V21, V22, ", U2m
C= (Uk:j)nXm — T/E{ . (10)
ﬁ .

Unl,Un2," ", Unm
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Hrpr, 475 FIRTE, SRR
P 5 C M gAIR ERS SRR T: T = P x C = (vit)ixn X (V) )nxm = (Cij)ixm, IR
= (11) Bz

HIFETC Wi ek
4 V11, V1257, Vin 4 V11, V12,7, Uim &0 €11, €12, "+, Cim
iH V21, V22, ", V2n iH V21, V22, ", V2m iH C21,C22; "+, C2m
T=PxC={ 7 _ x{ 7 _ e
* : IT : I
14{ Vi1, 012, , Vin Unl,Un2, ", Unm 14{ Cl1,C12,°*+, Cim
(11)
Hr,
cij = Py x Cj = (Vik)1xn X (Vkj)nx1 = E Vil X Uk (12)

cij RAFIRER P AR T C; PG 5 oy BRASUR C; FRIRTCHY B0 AT 32
fria—tk.

TEREME T o, ATFR AR TR, FIFRRIUE, Bt P WSUSIR RN T, PBrid Tk it P A
P; ABMAEE Sim #it 5=t (13) FiR.

m

T T z::zkxcji

P E) E )

FESATARBLUE T 30T, B Ol T OURi AR U AT, BT VSMIACUERIATH, RIER
WAETFATER G FIWT. 2T VSMBIRMUBE R R 2 U0k, HERR NI (5] A0 A fRER.

Sim(P;, P;) = cos (i’ f’

5 SEBISIE

5.1 ZHIER

THES G — L, JAS BRI R I E A TRALE.

ST EM B ERT SR AR, Al AA IR T ORI E A L ARG, BN BT H AR ER
FIREEATEE T, T EHMA B RN %S AR TR HIREL. XAEAMEA B 5 T B4 8% e, T
HEE58E THL SRR R T AR HMARE

ik 2006 47 8 A, ZHBE A 30 A, ;iﬂ;zi%T 301 ARHIFRCR (BB BTl SC. 2B,
FARME UKL E, TR T AR A0S, SR PR, 2T T AR s R A 3,
R AR 53 FTR AT A R A BHIT SRR S R
5.2 ZLRSWMRLER

Kt _ERRAIRFFARIEA S AR TT, SERHLNA T IR i 2T

1) FALHE, LGSR SR BANEE. SO E R ) SR B A s T (ELAR A0, ASRAT AR
TCH L 3CRYS; SMA AR B AE X o SCHEAT Y MR AL B, A SCAMR IS 1A] 1A Z ) 22 4%, R T 4@ S
WICIZHR IR, T B EX 3G T MA AL HE.

2) FM AR . ARIETHIEIE LS REAR IR AATE, AN ARG YRR R, H
MG, FFARDEEA W48 2 [H B S R M 4. oA A\ B 5 AR Z Mg Se R, &l A 5 5H1R
BRB SR MY BRI S MR Z T R R G TRE), IR 2 T2, SRASHE M A 1 FR.

3) ARAEHIRM GG N A PRI R, BIEHATENAIR, IR 3 04, ARG FRAIR
i 2 PR (thr(elk) B4 1); BRI S RARSIRME 3 PR (thr(eld) B 0.4, 4T faifk, SUKHI 55K
SR RURR T AR T 70, R BEE MR TG SR B BRSO, TA SO B T RILALFRSER).
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2 ARGMAERRIMEE 3 HRNERATIEFEE

4) FHATER NG N R AR TR TS, MR R AR AL, JEmeE 4 4.

5) B sedE s N e, BT A SR B R AR IR N TI5 R
5.3 LIRLERAVAERE

1) AL S H R AR M 4 BB R 2%, UL ST R AR T 2, X R A SR B2 I X R B A
7, FIRZ HIR HgE— AP HAE.

2) Zh i JATUIA I 245 ] HL 5 R R TE Ay 0 445 PRI b, — 7 T A T Ayl ok 8 2K P AR I 2 B AR B,
— 7 TR B A A SO G R S i e i 2 T W MRME. 1B 3 R GRS LT 10 A5, ISR
BERRH: KN=[42 (85), &4 (149), 4% (122), HA (103), {Z4 (83), HiA (100), 4l (120), 55
(117), B (73), 4t (71)], Hrp <) PRIBFRRZTUR A 5 R R A IRTeH L, o 42T (85)” R
TE LY G BT R AT AN U 85, B4Rt i, BRATUS R AT B AN BB AT AL, R
G AT IR R KN=[HZ (0.56), R4 (0.52), £ (0.48), HAR (0.46), fFE (0.45), i
(0.43), £k (0.43), & (0.42), B (0.41), 544 (0.40)]. FTEREWRFRZR T, AS R A& RS- N IEH
HRRRIZ 53X 10 AU, 55 H AL

3) FEV A A THEANIR S N AR AR AR, B 1250 e B s ) B A AR BL B B, PR TV SMy
FERLBESYE, REORIEAESTISUZ AU HRZ EER AR L. AR LB T4 SRR, T HEAEARBLBE T S5 SR A e oL
HI{E S A2 0.929, 0.442; 0.890, 0.441, I TABFFE SIS AILE: “PEM IR SHARY “BRET IR 577
B NSUISE SIZAH RN R RS A HATT Y. TRER AR, TR S R A L, SR
IR IZAR B B SRR I L TR .

6 FELE5RE

AT N R M 45 09 A EEXTHRNA TG IR AT TIPS, 1) HAREAE 0 RIS A4 . Pk
WIZEFIHITR 2%, SRJGARAE I 46 2 T BRI S A LR 45 2) HCHE HITR IO 28 A0 53 199 4% 22 T ) 5% 25 o 2
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HLTERFIR; 3) KM UL HHRTENR G A AR AL, MREERE MR NIE, RIFHK
TRARTFER RN B TR N TR R

BRIy E AR Z AL, Han: 7% Y GURITRARE AR, X ERRE R R RR B, U8
TR HERRTT AMUSUZ IR AR, F55h, M T HPFH o MxBIRT-GEHAUE; FIF BRI HEE L
WY i%H RIHETTHE, i R, 25, ), MEPIROLSE, X AR LAl R E AR ST

AT H Fre TARLARRRE, 7EM R R DR, BIERBRT TR AF G
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