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Abstract

In the increasingly fierce talent competition environment, develo
pment—-seeking and elite—recruiting have become a consensus of each ma
jor enterprise and unit. The essence of enterprise competition is the

competition of human resources. The quality and quantity of talents
determine the level of an enterprise and its future development. Ente
rprises need a stable talent pool to survive, whereas talents also ne
ed to stand out in a wealth of competitors to realize their self valu
e. How to enable enterprises to accurately identify and recruit talen
t has become the common concern of many enterprises and experts and s
cholars in recent years.

“Resume screening” is an important part of human resources recr
uitment work. Whether the talent selection work is scientific and eff
icient can have a direct impact on the quality of the subsequent ente
rprise recruitment. However, the formulation of the current human res
ource recruitment and screening evaluation system in enterprises is r
edundant and repetitive. In traditional resume screening process, pro
blems such as the disunity of resume style, the irregularity of forma
t increase the evaluate difficulty for CV screening personnel and dat
a consolidation workload, thus hampering the development of enterpris
e talent recruitment.

The thesis takes the cost-saving in the recruitment process of hu
man resources management as a starting point, puts the improvement of

preliminary recruitment screening evaluation system and the decreasi
ng of resume screening first, and starts from the recruitment, data a
cquisition and analysis before resume screening to establish a “index
” concept and realize the main resume screening method by combining ”
active resume” with ”"BP neural network” technology. Based on the pre
vious research, the thesis puts forward a new enterprise’ s resume scr
eening program, which can, in some way, reduce the manpower and mater
ial costs generated in enterprises resume screening, thus improving t
he efficiency and credibility of screening.

After the grouping test of the network model in the resume screen
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ing program mentioned in the thesis, it is found that the predicted c¢
lassification accuracy of network can be up to 92.18% when the number
of training samples is 60, and the predicted classification accuracy
of network has a moderate increasing to reach 92.84% when the trainin
g sample is more than 80. The accuracy of the resume screening patter
n based on BP neural network shows an upward tendency together with t
he increase of training samples. The test result is in line with the
actual recruitment requirements in the field of enterprise’ s talent
recruitment. The proposed method is flexible in resume classification
and screening, with both the accuracy and efficiency of the screenin
g achieving the expected objective. Finally, according to the actual
situation of enterprises, the thesis chooses an IT enterprise to use
the resume screening method that is in line with the enterprise’ s ac
tual environment, and verify the feasibility and effectiveness of the
method via experimental method that is conformed to enterprise’ s ac

tual environment.

Key words: resume screening; index database:; active resume: BP neural

network
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PILEEIREAY, JRERH T RIS BRI SR, BRI FEIMUIGML, fF
RFREE R TUE BN, S5 UERIRIERNFEEEH T BP #EMK KT
PR RS BT, (B RES, 2007) B SCH IR AR
BB VAL 75 T BT, @5 BP PIZEXT 2 b T Fl R 2 Aol B AU A 1L I 28 Bl 3
TGRS, 18 AN BRAUNE I — AR EL, SR /5@ A R HE W ok | i Aol Y
IRAUNAE , BZAESE T BP 49 M IE T . PRAE S RA B IFSEhrs A RCR P,

(GR¥&EFY, 2008) R —FhEBE BB AT LM BP HEMBKEAR, W —£&
FT @ RS PN R br ik RAVEN 53, A ST SR BEETH
IR RARR, R th 3 B BP W48 7E AbEE £ BN [ I A0 T — R IO L K
HERME; (R, 2010) WZRZH BP #4 W4E 4B 4k B (5 RS &
ZHRAT 5 5 AT Y i R,

IEEESR, (RHEESF, 2013) MIET BP #2248 i i b B 45 B BA /% B SR 800F
P — 30, 458 RO L E 8 AR R SUOP MR RGEAT T SSEMHT, 58
BT REBRR P SEI, FR4 A RO SRR A AT AT VAT I8AE, STES R
K BP LML GBI RN EE B & W HERE A TR, (20, 2
013) B T154iH) BP MER T EE R A, HiEH T —ME Feutsian g
&N BP R M4, Xt AHRE BSRAHT TIRAM R, R&B3 T HE
Mg R, BT L, SO G 9 BP 2R MR X T AR U B S AT A e
WA (TEE, 2014) #2BP HEMLKZHE TR RSV A SHRER
WG R AR BT R VIR TR B T R A B, BN — S,
iz AN BT, A B J1 R IR SRR U5 BP I 40 A 7Y ) T R 4R 1428,
Bxikz 4, BP ML DEIZAEAEZTEWHHSK. TR Bk 0 55
9. (BREERR, BRFHEE, 2015) iZH BP #E M 5mFA LA 1FM A
BT THAD), (FDET, 2= ¥, 2012) B BP #EMEMR T HEZEE K
o2 ia fE B,

BT A EX & HOCER B S JE AT &1, BP MZMEX TAhBEEL. KA
TR A BN 10 A BRI RER, AREVTREERaTTHE, A4 ST mE
T BP &M S E IR IEH AR T BRIFRAERIER.
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B=F ET BP MM 4R iR =

3.1 TR EDER TE

ERAFELRED, “HEHER” MAERITRIMM— VI TR, WR
HENBRINE—PREEN, 2SBUSSETE XM TEREY, HtEEH e
PR AR BRI 7. FEBLSEAETE T, A AV TR I 3R T 9 22 3 [0
EREFEENTESERE M EE. AA RS, f#hFGSEA A REP L
o] REA bR — BRI 2 KA, R E H WA EERAR.

B, BeEETLEAAEEREEMNRE, SbFHEMTEEX W8
BAAER S, i, SRR — R TEBENH R RAER BAER, "ThE
RENRDEGHRMYEREBAL, XREESHEZZES LNAGHE, Z4
W B R R R TN R L I Lt 5 R A A T S R E SRR
i, ST RRMEREBEY 7HE—P. B, ERERIAARLFANRAL
ZHEA BERR RSB A R

IRk Rr, A FmEAMFAABEHIE. (ALE, 2013) AR
THE—BMAAA BT RTFAEN, BEFERERREAAFRIREMC. A
R I e BT A B IR AR B 0 T TR .

AN FIBE R VR B AR — BIERE RS
|
i TR ISR AL e A%
/ \
BEFE o HEEERl HERE
|
RAuHEEER
4 TRiEFLERRER
N EEE E CEEFARBAA . X A4 RS EEEE 17, 2Lk
sk, SN ERAERIRSIETR, HBAFHIIMREEM. Fd XAz
MBI = HERFEAS TFRKZR,
EE—LZANEOLEZEFMAANREEERAE B RKRE T 45 “6W2H” i L
VESHT T, 2 DI \ANERE ST TAEHAT 00T 6W2H 13 BR bR — M@ R 3K
FiE, EERME R TEEEPEE ST ZRMNA P,




How to do

l

How much
& 56W2H ih[E

Which: B8 —I0 TAE 2 R ZEIT .

Why: fih (4h) Fott2 THE? THEME X R 4.

What: XIHTAERMER 4.

Where: TERIHhA. FRBRRME,

When: TAERTEIAOMTZ2HE, HTEK.

Who: X9 T/ B ¥R A 33 58 .

How to do: AR nfi TIEH].

How much: JUMIR TAERT T XATHISR A . BN

MV AT AZ B 6W2H 2 ik e AT . LRI A % ik B B 3 350 e 4% T4,
RAWFRE TER “BE”7 . “HE” . “DRiRBER” A “MEdgR” %%,
VBB AANEEEFERETENHARBAL, B T/EGIBAIAL? BRM
REESBAA? N BEEEMAEHMOAL? RENEHLETESVHE
EREmEARE “@ENMR” RELZRNER . RERBIXWER, Faugkst
TR TE.

HAh, R GEFR, 2002) PURaara, HBEEHEEEREE,
=] R B HRALER B AR i FE & 4 B 5 RIS RIE . N F KR EER
W LR

B RIE B R EXBH

SEEMHAL TR OEENSEWABRS AL T OB
AFZRPD | IAABRMERE, AART RS B BRI, |
(AFHH) KRS B — BRSO TR, X — o B3R A R AL ERA
A BRI A,




AA B OBAA PGS £ REDAA RIS, BN SAIR I E
AFTRBES ATRT LA B AT AR TR T X & 3 RS, FIRIR 3|
KEAFRRE, —ERE W4 SRS ERRA. A
AL AHEREA. WEBEARMERAR RS,

BEE S BB AR ARRIE, §ih. RESRANHS LI, BB
RS RRIBEE | s s E AR SRR . RIS T DURIRIREE & X3 51818
BATRUBIER, AT IR R R 0 TR

KRR B E 2, FATEGREKY. BREL.
RIEREE BARBAS. RIS T 5E A T & R, 7T LSRR
Ve SR TR 0 2 PO RIS ]

W A4 CIEHTRA T —Fh LUAHRIE T R . B — L% LRI
SEATHBL, AR R T MR OO R R, TR
HEHE . KIS BHIET B .

PRI 18ES

A BRI RAE S AR AA S NL A AT A BB T
AFIEk RIBFRERAL . AARBBEMHEROBBRE, —BBI 5
K7 ATEWARBT. AF BRI ET S RIEMK BT .

ACAEE P RBER RS R T MR B GRS, R TR T
MRKAEHKR, REERFHE “MEBIE” X— Rl PUWERRE .

BE T iRk BRLL S, I FRESPiEe B MRERRNE L. 2 E K
BN T RS — IR I TAERShHL B AR, 2478 UE T BT R TAE
MIEFAL, ikl B TREEHSASVEESL, R EEEEBTIESSENN
R

3.2 R EE

A3 3. 1 PiRE], AT AA TRAHTUR, B4R B e —
ARHEA TN A PO R S RGN E RN E £ HEER.
VAT AR R R TR R RAE T4 S R 7 T AE AN SAR B 2R 19 2 B AR BT
Rty B TG LB AT,
=, ARG RET R
ERFIFMERE, AT IEIRARBIEL. BT, ERRE AR,
RLMAE T LR R .
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1) AR,

ST ENRRR, TPRIERN RN S E SR, 2, RN
TAERL X4 AFE A ER S H BT 5i81T, B8R TR RO &Rl & BT,

2) RGMHEN.

ARG ENTE R IR EE — 2 K E KR, MEZE WA R MR RR A
. 2% . SN ARERIFERRES, EERBAES. &5 . HSRGZEHA
B R § AT RAGH —ABRER, SERZEHEEML, XEREKER, 3t
FH R — AN E PG — .

3) fejEAR A RN

R B Rl E SR, TEAMA R SR ERRE BT ER R RS &
. i, FREEMEMELRBES. SFHRBREAE S, ERABER
SR ZIEIRE KR STEMEIRE ARG BAM, Ak £ Bt g,
EFabRL TR FEhRE XA R D st i, B e tns B I RS H LI
% TEREEEIKEANT E SRR S FE R T .

4) EFRHEEN

EHAEREUIER R, —MTHHE RGBT AR B RS 2 H B A
R MBEROEHEE, WHITRERRIE XK. FIERTHTP &
RIS ROZBARE K, EHAERREE.
=\ BiREETE

bR R IR EXT LA 77 B IR SR IE B BRI B A R R AT 2 57
IWHIERE |, VISR RS E A TR A J1 BRI Bk . A5t — S imikr
WHIEEDL, PR ek RO RIT R ik TIEMERM, REGEERY¥
& PATRE TN TEbR, A 68 E7 R BN S E K48 57K F.

TR E N FEEIRE, B0 Delphi . EXESE. 481, BB
Py RiE. MTESLE, HIMETT AL & £ 4N B TEAR .

HERR HERE RER =
KABMNERBESEHTERNER DI | TXENKHREFERS
(ETIE 33 BRKER, 232 XAMERMRE, | B

(Delphi) ERARANBERLZSBTES, &
ERARRERE R 2.
MRFHERERITEENRRI, | RRT R ERE.EH
B&8% FHMF B AHRRMENER. | TRESRRE, X THE
R LR T WM HYRIEIE —E WA,




KRR R EVRE B MR A RRIS | AR REGEM X RIARE
SHE BARFE, REFNEHSSHIERE | ERE, B5ZFNEES
—ANBUIAMEFRR R BIPERT RA T | BHRAKCT B, H— €8
Vit B BIHIRFAE - ERER.

Bose WXt R R R B AR, xf BiRdt | HE R R, FRGRKNKA
BiRBRGE | TS, HREAGNRGE, WM | 1, Tl BLiXf Birg s

e BT EE, BRREE
R
_ AT R A B AR AR R AT | BEW ST IR R, B
HRRIEN KA | oo, A SRR ER .

M. EFXEFR

GBS, MERAS NP IR ERE MR, KPS EIE
BARFRORRER. REARESAEMFE, SREHNONEXETESRT
B AIE S, AEFRRRIS BT

VoRE WE RS 1ER
WERAER L. 45 BORUEE | AR X BB fiE 58 b0 B 3 (R BB 7E VAT
2. FHXTEANE | FIER.
B AR U B AN . R R B SE it B R
REREFAN 1L ATRE (g RIF R & Ry i 8 2 E . A TR
2. BARNE BB EWRE  RAREFT I B AT
FREG PRI, JET ST SR A T 5 A .

NEHEER 1. EHAE FEG R AN, SREUE P 2 B
2. EBME BT ARG &, RBIBCREL .

WMESHENE | L BN E MR EBH A BB TN ERT R
EIRZ BAEXIZR | 2. HRE A E AR .

. ESEFHIE

B (RHYL, 2002) Para, #hE EREMTERE, KBUrARE:

— KB EMBA L. ERSHTE. BIRIEE. SRS TMNES, XKF
BEASZINNEENEH, BEEF —ENEEE.

B—RKREMBAE. RS HTE. EF L. DEA FiES%.

B% (FHE, BHWZA, 2007) BOx&mara, WEMHEAE N T —LTiE.
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1) EFRHFZE

LHRFER ML BARRERMTIE, BB E KFEE NERRFERK
F, ELMEREN, EEEEST. INABESEMEEE, BHBARTANE
TEFRAE . IRYE B4 L 6 B BUPN T AR BT T BOAR X M R B A E A
SEIE R HAE A& TIRARHIALE

MBS —HOETRELRLES —, HEENEEEEHEE N, B
A LARBERERAE. MRE R ERERLES 8, TRHEE—RKT
BERRBRAETR, FEMMNEFEAHECHER, EEETHEMESHIME
B8 2RI TR A S AR N UL, 7 RBds & TS AR AL B K S (B AR A B FE A
AL E

2) BForik

A F 470 B M E TR BF 2 #R v S Ein L BB R, RS
KHUBEVIF A ZBRIFER —8H, BRI EFRBRER B K EHME
B BRAXMFREEAR, AT LA Erb3R B % E L. HRULHE
MEERREPL, ULBITNER.

3) R R¥E

TRAKRNK “RHEER” , RHEETHHEANEZREEN S — g
B, YA RSN B EREENLEN, mBEERAA S THEMEE,
PAE A AR R L. R AN () FHEARN, WRATFEER
FRERFRHEE, T RANEE SFBMHE GEXE) K&

1 & 1& 2 lo}
E =— Lo = |— —EY),CcV==x
¥ n;xl * n;(xl x) E

X

4) HXRFHEE
X ABRDTEZ A RERE PR X RHEE A E T E PR TEIR A
RAK, RIGTERMRRYUERE, B/5H MK REOERE % B AH K R B K

A TEPREATIH I
cov(x;, 2X ;)

pxi,x/- \/E,\/Ej

5) B4tk (AHP)

BRSHiE (Analytic Hierarchy Process, A% AHP) R¥EEHRELRE
RECES BB E IR BN, FREEK, Bz T etEfE &ohe
WEITIE.

6) BALLEE (RSR)

BANELYE: (Rank-sum ratio, fEJFR RSR %) B EZELZEERAHIRT 198

(A<i,j<m)
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8 fERR KM, BAILLIEER RSB SERFESHGITHHRNAT &, TN
BT IUARRERNGE I, EMTIRTBNES T, RRER T
BERRA S RBBISEE TR

R,
RSR, =) —21—i=1,2,,n

j;lmxn

H, R, RE i ATHE TR BN ERRERERN, HiEARXN:
WRSR, = —l-i ij,.j
n 4

) WEE

WREE R AR AR AT S R B 5. EERRT, HENAH
EUHXP—FHER. FEESK, THREEHE/D, HEMSEN; FEER
AN, AR, JE B, REBORE, BATT OB THE RS E R A
W — AR BELYE R EFAERE, AT AR R A MR AN FRAR I B AR B, T3
RIS EFREE K, ZIRRXT LR A VR R K

AT -}

LR E ST BT, BRIEES TR HIFERSEANT AR H KR
DA Ay R . ASUIR M “HRARE” gAY, WEMAmEsLEE
W2 AR KT FHERIR A . BRS04 AL BT BAAG 3 D 2 i
Y “TRbREE” MR, AR EIRARIE, Oy BP MM IR AR
ERHIFEARE o

HAWE LB TT %, AT YT R AMEE. HRREE. BRD A,
RRAIELE: . EESEARFEE XN ESLER, FHEToITETRERD>
LR, FEAHTENERNE: WRERZERS IR, AR H K&
PR i R R B — AN, SBCYMALENAR.

gk LRTR, 2 3CRH & R UoRBE R .. TR PR fie 5 MR,
AR W H 7T ER E ME BT X HFES S EEN DN AL RME ETE.

3.3 A ERER TS R

BRI AI, (MU, 2010) PIGIRE T —FET P bR
BT BEE, #1TT —IREIFERERR . BUBEM — A RHER DR fatnE” &
BEMVREAEN —MEEFR. “EirE” 8FEETATE, THETEHR
EEMERK ST IR fEfRERRTEREN TE.
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GRIES:] S B CRREE R EFIA

RS A EFEH iz

TEM B bR RIS

BERANE REHFE fabr R A

B 6 fatrEEHIERIZE

EfE B PUr A RIRESRA MR BIRGE, 8 AEHIT HRMKIERE
B, BITAEHR. GIInIER R — AN RS P BRI E, AELE
RIKH ES, MgTHEARSERPR. SInERERAA RO TMER. &
FRYRMHESIMALR . EFEREA N BEESTENE R EENS 5280w E
MERHES. RERE TETRIKZH, O HRENERE. SRIEREE
WE, EREETERBIERRER. ERIENBINKINEBRWHEE, HED L
HEFRBES], ERRRERRMB A iERES.

—. BIMEIFERX

AR B T A BRI (BB 23~20 BXE) FR
B, EEPREEELHIMERR, TR T &R,
SCHREE I [ FEARIOT |
WAETHR R ;
FF 46 LREH P 2 L
52 TAEH&I //
LR
B 7 SRR R
FEGERIPI A R RGHEAR S, BT 7 T AT R A 9 SORR FORH 2 S RO 5L,
BB —EE WAL A LRI L K2 ERAL AR R TS 55 R N
TAeh, BAREERED, I BRERKROT S,
BN Ml 3 — S HGIEMA R I IF LR, 35 4 R AR A BT
B ENRAMRRAS, BAAFEEEE TN R TR, BAe0
FEREANTT W1, EHIF MR HR 2 —F TN ER.
MRBEBRA “HRRE” BHETIEAR, TR R RIS #k
F%EN. B, SUAURBESHEENSR, EEAE—ERITEN “A
VYRR " I R BRI R, ATIAEE B E RS
HHRE R R TS R EHHE TR,
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Z A febRE B TR R ROTHR R T E.

{ B T N R fatnE II

Fr 6 AR ER

il TAFiR) 2107
E 8 EREREMNITHERIZITRESR

L HB 7 R SR R BRI R 8 HUE SRR R TR
K1, HIRERERAEERE R T CSORER" M “EREN” R, TR
MRERIE SR RN AR, & KSR BB, BAAG
— MBS BRI AR LR T SR, T8 T IR B Al
A R

51 N SEAT HEA BA TR

BoG, EARRERS N T A BRI, SR T AN A AR

U, SRHRIEN S AEOFI AT R IR GRS A, Al A WA
REEHREE, R -BE T SPR R E fT.

BE, WRMETEREIRELE, SRS REETUREIE A IRRE,
BHT BRI
= ACHERE R

AXET LROFNERRAE, S8 B, MR, 201 W, G
A, 2013) WA CLEZ, WS, 2000) ISR “BERAA HIF
PHEFRRIHC R, RUERIRASCIR L7 E, LB, §
ittt F B 7~10 FAR OB R R P

RO BT KAEE, IR BRI . LR . %
WAKTFIRARRE” « “HEAIARE” o SRR, S8 % AL AR
fHR, ARSI R SRR,

1) EAERE

ACRIHEAERES ST 6 BiginE R £—0RHF, k6 HER
RIERNAE B WHRPRAETE B P REBMNIRAT, R tREAREAK I
BIAA TP ERR. RS SNAERIER T, BT o= R0 ket e, £14
RREMBANERELR, RERTFAKA, HEREEBIREN XHNEE
HEK “BEERRT .
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EATabR

A
- ~
g | {2 | 40| | %
TR % (5] =] |2
WX &
il RN AR

9 EAIERE
2) LEHIRE

AL EIEFREE M FE A 9 BideR, I FEFUR. WREEA BARH “H
TE” LI T BB LB AR P F AR Rk R B4R I “BUEE” WA T
B ART BA SRHOBULERSF ., TEERTRFEN; A “BEBES” TR
Beb B R EE EARER, FTEESS. CEBRETRS SRS H BN
IR A TR F R T UL, B A OERAETE— 6 & - e Kk
o

LB TR
— — —
Al s |||l Tl Bl =
IR IEAINE- MRS
Gz E || Z|| F]| & 5] F
o |7 | ||| R A ] o
B 10 (L BiEFREE
3) EHIEIRE

ASCHE NIRRT =AM e R B E A ZR . “HREYUKE” B “ &K
T B AT AR AR T LA IR A R BIVPAY B ARTO 3 AL . Blin, B ik
WENAA, BEEZEEARK RS SR KA,

Fv R
— e N -
Bs s ] 2] x

1 7. 7
RIVR) | #] | K| |F|]F

11 Bk Fi4REE
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4) BES1EdREE

e HTEbRE R B A AR NE 2 B ARHIME A . % LI 9 A A RE/T R FEHR
T EFTR. A ATLURYE E SRR, B E P RE EE RN,

AL (L ayE
.
— —~
TR |\ (A A || B
PE (|23 || %7 | (8 || 4E |23 |3k || & | B&.
|88 ||Be ||AB |88 || W0 || BE || BE||BE
ANANA ||| || F ||

B 12 REHIEIREE
B FE TRAR RO E BB IR, i nl LA BIEE . A fER
e b idehs, EATROHETRMAR. XK, LT Sk H I A R
AR RE TR RBH R, WA T RAERIERAE SCRET AN S R BRI
B 18]

=, et EE N R

TERSWFERE “£it A4 AF, BoRumEER “fisE” it i it
k&, GF #, HB9E, 2005) WA (A%, kEZA, 2007) BIxtLit AA
PPN SR B SCERIE I, B8 W LR S AA PP AR ER I T RS RIATE R
B, W TF—ANEHEAL KN, BREEMRE “OLEHER” M EWKFE” B
ANEREHRERE, RATAEILSLRERII R TR BN A 2B A AT .

BAREEEART 3. 1~3.3 MTEEB BN Tt AL IPIA R, FIEKILT
Wrighram s E RSO “TARIEINE” . BTE TSEER, oA ASIRIEH
R BT DL EEREE A E TR A R, BRI E S bR LI R R iR
THRARITHE.

SH AN ER
EAIIE || oRigRE || PUIERE | | RORRE

—1— — — —tH—

ARERES w5 w || L | (1| |k
iR RES X\l X | it fE | |8 | &
B K| | Y3 x| |K | BE | [RE
w ||| | x| x| |F |||

B 13 it AT T ERE

-21-



3.4 Xz B R BUERIREUG &

AfEBEEREPER “FHREH” WHE (SR RELE, HHHE
I TR A ESD . BT KB I SR, s E kA ST D B 2
“faipn” Bk B, HEAADER. TESRAVEEIEFEFEERNES
RiEGHAB, MR EFHREIEIRI LR

B4 B, E S TR IR AR B A TSRS — < i T D —
FEIBITA. MLEBAERENIIT AR RKE AR, E3H 06 PR R R
B Bk, ESCBRRA Zh, EF) R HENA BB AA SRR
R, A1 BetEmt sl

TR, A% SCHTEE IR 3 o i 1 3 5 48 7 95 ) e DRASE P 2R AR LR T S
ABFHHBERGE G, TRGME SRR TEMEA “E3hEH” . Bl
EFNRUFET, WHNRTAG — B TRAR G AR .

= 3R HRRR

3 218 P AH LA R (8 i Hokr A I 5S, EA B ML TIL
R

D EHREHEFEH . EAA TR G, W T EHEFE A0
JiRAR, HIVE R T E R R T RIS A4 REE f iR . R &
MV FE R K R 38 43 R AT IERA A TR T, A4 I 1F i B e gt Bt
‘ﬁo

2) EFHREHAEL M. BT B 5EHIM AR T Z R B ik 5K
FE&LEXRRSHEE, FUMARNEERERS K60, HBAEE
gi—.

3) EFHRAEHAGREME. BT EHXNEHASFREER KR L, Ed
W B RIS EABRE KRR, AP RIS B RESREIERERESE, —B 7
8, WTiRE T RE R LMmERE, HEshAEHRA R,
= EFhA HI BB A TR

THESE TS RBRSEiRER, #3365 8RR RARET R

LB RN A B LERT B, ARIRER 1 E S 24T X R L
FMAA TR, WHEWSERBARE, HIBAKAR. FLEKRE
REE. REREBIEIHT, Bl RERALTBIRBEREIRE Fatr) * MRNE
2 (ieN') « BMAF W E—ANEAR a=(x,x,, ", x,), HEE—PKT
AA EREGIRER R EEE 4. i, SEMVIFEEENEE NG,
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AP VE 454 MO RUE BB B L A R R A E R B W] . T AL i 6 A
1, anzn;w,=1,,

S 2 HBSE | AR, BTSRRI A A S AR
BT R R EAEEA, 4, WA ER. B0, ERES. Kk
BSR4, ABEE R EES Stepl 1 “HARIRAEY 7 AR, K
MAARTF R AR E, ER G RN MR B EN . T
W), 405CE EABRAH T, MELRG TR RETAIN, R
AR 77 1 T A TR0 B e 4 4

Hoin, MIKENEEEM “THELR” S8, WRFRD T ST,

M AT “HEHERER” MERA RSB TE (£3) 25?2

W O1FERUT O2~34F 4FERULE

SW 3 B EIBE R B AR A 07 R 4 1 2 3 R B AR A A
ATFRE R E CHBERMS b, LRI A7 FREE fIER IR

SWa: VA SRR S REIME, H3 Ty ik
A, JRE—SREEME (aed) WEH. MEARBERMEHESH
Vit REEREAEESS,

W5 KEHEEETEEIIR, MIESRERRTIES, SN
EWNA, BARTEENEARE, BEBAEEKE HTISHEMS) .
AT AR A 2, AR TR e A TP AT 4T B O B B e B AT

Hoim, ERBE 2 RS T ENRR RATKERR R GURK TAES
Fi? 7 R6l, BRARBEENSAETURKHRN 1. 2. 3 BIF, BEMEE%E
BTH2AET, BAER “THER” X—RETREF “2” W,

S|/ 6: BERRAIGATS PR BHFFRE? Wi, $EE 4L FIH
B A S ORARTEEEANME F = f[(x0)].i=1,2,,n, &L
R A R A TR IGENT AT, WL ieE R 2 K.

FE B AR TR REAAER 55 AR A

3.5 BP #1ZM& a9~

RNT H—SRAEIFEBE, RXPEEH BP #2 M 4% 15 =X
BAT R EAIS AT .

—. BP HEMZ KA

AN LM% (Artificial Neural Networks, fEJFR ANN) RBR T AiZE A4F
iE, R—MEEEMOIELMEMNE RS . AN B XREHIT. oA E. B
. BIENMBEEIMEES, BE ARG FTE RN R E A E RN R
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s B (RS, Y24, 20060 #1, 20 4 40 E4E, LK W+ Mcculloch
RS K W e Pitts FRHFEFATIE D WE 2SI N E T4 A D)
fit, PSRRI T M2 u 40 E B RS, ATTZETRZE K T4 R
ANTHZMEER . N THEMERRS2EMHERE, H-EERREEY
M, LB GEES, 2007) U fEKE 30 ERBEBA LS TR L&
BEMTHENS ¥R —, #A 20 e 80 FRULE, BEEBHRAMEM
Hopfield MR, ATHMEMEHRRARTHKFR. Rns, ATH
Z W% CAERZ TG T HARRS, w7E 8 aifbiztl), AR5, F54
B, HEtEA. EYESY. EEREIERES.

BP (Back Propagation) ##ZM &R 1986 fEHIR B —FZRRET HME
BEFVGHE ZATHRMNSE, 245 R NN Z, RAEMPHEMNE
Al —, BP MAMBRE—FHIIMRMNLE, BE8RAR. BKREE. ALE=E
43 W), AAARH R A A2 oY AUEIT S H BB ST 2 W, HEERAR
E5 mEiEE, TiRZERE4ERE Back— Propagation Algorithm) . BP #4845
REN N H#ITHRE .

- \ Y e
K, (@FEAR
X2, O
x : : y, v@%
-—M> KI/O—D
\O
@ B W
A H
2 B =3

BE 14 BP HEMBRBZINE
E=]F BP &M, MAMETHE M, BREEMETE !, MlE
WA, nRRRKRE, TORREEEERY (Signoid WED , Ml
BHBRMAREESE. YRV SHURTE-BRBNSHE, 7 R%%, &
RREEEE. <) AMBHBAE S,
T EAASCE Jiffik BP A ME M I RAEE. HEBSH T ikt
F R0 B S B BP #PE RS R .
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= | 1
5

Wk S it
Wnor o

SHEBSESY, BitERHESRY

M i
vi(n)= /{Z W (n)x(n)] vi(m)= g(Z w, (n)v} (n))

FEEIFH A TR ¥
HER%RE en)

FSNoE- i
Fmgd c-

B e - % S (6, m—vim)

it

[2
KA AR B R H B x (n), d (n)

FA1: [516 2
FA2: [13.92 6
PA3: [59.15 6

K

20033
00000
13000
[ ]

o N

0

2

2
.
‘
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3% B (MATLAB BEFAA)

% IR AR (R BP MM 4)
% YIREN QAT S R T K ITE
% 2015. 12. 02 B #lfE

%% VEFE T {E7 A

cle, clear all,close all

%% #E% TIE (AR T BP MAHIEET RE0
% ERMAREANSHE

= 120;

%ﬁ)\#ﬁiAiﬁi

iE

%
P
% i !ﬁ’j)\m)\}:’m*ﬁ o8-
N1 =
% »s*iﬁ)\ls%a)zm*ﬁﬁ 4
N2 = 22;
% FIIK for fEH SHRHE
% “BENLEEIIZGHEA” ERRIRRE
N =2;

7 Pﬁﬂﬂﬁﬂlﬂﬂﬁ BP P45 Il SRk H

% _

M= 10
%ﬁﬂék&
T = N®M;

%% AR
OriginData = load(’ OriginData.mat’);
OriginData = OriginData. unnamed;

%% R VIGRREA S RAR A

% BAFE
x = OriginData(:, 1:N1);
% Birid
y = OriginData(:, N1+1);

% EFEEEA

posx = x(y==1, :);
% NEBER
negx = x(y==0, :);

IEFIRE A S E
QXP;
PR AR SE

%
N
%
F = Q-V;

Ilmll

%% FFUETEES

% PEIRATAER

rat = zeros(N,M) ;

trr = rat;

% LB NG W% =2:0
yyy = zeros(T, 120/3);

for i = 1:N
% BENIEEUIZREE A
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= rand(1,V); [Al,Bl]l=sort (K1) ;
K2 = rand(1,F); [A2,B2]=sort(K2);

% % 4B NIZEH: Rl = 1:D

% VV = V/2;

% FF = F/2;

% HE GG SR = 2: 0 8

VV = V%2/3;

FF = F¥2/3;

% VIGRrEANES

trainx = [ posx(B1(1:VV), :);negx(B2(1:FF), :)]; trainx = trainx’;
trainy = [ones(VV, 1) :zeros(FF, 1)]; trainy = trainy :

% MRPEAHEEZ

testx = [ posx(B1(VV+1:V), :);negx (B2 (FF+1:F), :)1; testx = testx ;
testy = [ones((V-VV), 1) ;zeros((F-FF),1)]; testy = testy ;

% INZREER—1k

[trainx, s1] = mapminmax (trainx) ;
[trainy, s2] = mapminmax(trainy);
testx = mapminmax ( apply’, testx, s1);

for j = 1:M
%% fI% BP M4 (FEEF M IR, WD BP ML BEHLEE & B fm)

net
% net

feedforwardnet (N2) ;
newff (trainx, trainy) ;

% % HXJH validation check ThiE, BNFTHKIEEAEM TIN5k,

% net.divideFcn =

%% Wk

L

% Rl KIRE

net. trainParam. epochs=1000;
% HiFNGRE

net. trainParam. goal = le-13;
% % EREH

% net. trainParam. show = 1;

% % ¥IERE

% net. trainParam. 1r = 0. 01;

[net, tr] = train(net, trainx, trainy) ;

%% B

y0

sim(net, testx) ;

yy = mapminmax (' reverse’, y0, s2) ;

% yO RVEFEKEE. ¥ y0 BN 180,
y00 = y0;

% 0.2 AEAE, MF0.2850, KFO0.2H1,

% I A T LUURIET A R AEME, BREZXKIARIREME.
y00 (y0<0. 2)=0;

y00 (y0>0. 2)=1;

-45-



rat(i, j) = sum(y00==testy)/length(y00) ;
trr(i, j) = length(tr. epoch) ;
yyy (i%j, ©) = yy;

end
end

yyyy = mean(yyy);
error = yyyy — testy;

% LTS5 S E

figure(l);

plot (yyyy,” :0g8’ )

hold on

plot (testy, —%*);

legend C T, HIEHH ) ;

title C BP MZ Ml 5 HIBELLE ,’ fontsize’, 12) ;
ylabel C ¥k’ ,’ fontsize’, 12);

xlabel C BEA’ )’ fontsize’, 12);

% WEMMRER

figure(2);

plot (error,” %) ;

titleC BP & FMREE’,  fontsize’, 12);
ylabel C i®%’,’ fontsize’, 12);

xlabel C BEA )’ fontsize’, 12);

% ENIERE

% fprintf C #EHAE: \n');

% disp(rat) ;

% fprintf C BAKAEFHZE: \n');
% disp(min(rat));

% fprintf C BEAERHE: \n');
% disp(max(rat));

fprintf C FHHEHE: \n');

disp (mean (mean(rat)));

% ERUIZRIRE

% fprintf C &EAKE: \n');

% disp(trr);

fprintf C FEERIKRE: \n');

disp(mean (mean (trr))) ;

% 25| XU ALFR

figure(3)

title (' BP MR SYIZGKEC ) ;

[AX, H1, H2] = plotyy(1:M, rat, 1:M, trr, plot’, plot’);

% WHE y MEH

set (AX(1),’ YLim', [0, 11} ;

set (AX(2),’ YLim’, [0, 301) ;

% WEy MR

set (get (AX(1),’ Ylabel’), string’,” #EREZ’, color’,’b’);
set (get (AX(2),’ Ylabel’ ),  string’,’ Epochs{&’,  color’,’ r’);
% WELA

set (H1, ’ Linestyle’,” ", color’,’b’);
set (H2,’ Linestyle’,” :”, color’,’ r’)
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ffx C (BFUAERAR KRR
TR

1. 3y, AR, BEYE. —MET BPNN M4 E g miEk kR ENAD]. &
fiedR . 2016, 2 %, 5 4, P49-52
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