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Evaluation of RFPs Based on Machine Learning

Yasuhiro Saito T  Akito Monden T
and Kenichi Matsumoto T

This paper proposes a machine learning approach to evaluate the clarity of non-functional requirements (NFRs) described in a
Request For Proposal (RFP) written in a natural language. In the proposed method, keywords related to NFRs are extracted from
a RFP, and mapped to each NFR category. Then, the clarity of NFRs is modeled by the random forest with weight factors based
on appearance frequency and context vectors. As a result of an experimental to evaluate the clarity (low, mid or high) of many
NFR categories in 70 RFPs, the proposed method showed 69.8% match to the expert’s decision. Also, there were few cases
where the model concluded as clarity=high while expert concluded clarity=low, and vice versa. These results suggest that the
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proposed machine learning approach could be used to automatically evaluate the quality of RFP without experts.

1. [FCHIC

ity 7 b =TH¥E oYl PO ERTIRIZT

a—W (GEEARZE) BERT 5 RFP O = —FEAICET 5
HARSRE Ttk SN TR ONE R+ Th D1 E
27 GEBOMAMS) ZiHNiT2 2 &1, % ITRICBWT
ZI—VEEMRET DY 7 N 2T VAT LAEHEET D L
Ta—He_ry (HEMEE) OmMEICL > T TER
THDH. BRTZOBENLL Y 7 MU =THEOLEKET
BCHASHEOT XA ML EREMMTLZ NV T |

VTRV ML TEETHS L SHTVAI0].

F7z, M ERLT S 2 LIk D FEIEIE, 22—V
LRV TORENMFR TV E WD A b ERDOER(
FliE XET HETADBROOND. FHH L OIRITHFR[4]
(71T, =—VH S D OIEREREE M % 37l 9~ 2 3+
FECHEAL S 2 FERE BB B A R 2 {ERL L, 77— AR Z T
LBV TZF R A= MEEIC L A7 21T >72. L
MU, FEREEEEE{FREm RIS ISV A RIC L 3L, =
FAN—EIRNDBZENRRFEE Y, 7o, FHMIC SRR
ZESTHEANMETHD. FIT, THhSOMEEFRS
L1212, AFETIE, 250 RFP 7 bHhH L 7- e re T ik
F—U— NICEDFMMET VEMEL, IO B BIEER
D .

eV s L PN S N S R a2 e
Graduate School of Information Science, Nara Institute of Science and
Technology

(©2013 Information Processing Society of Japan

IR ORIBNEN T TH D0 E D D EFMT 57
WITIE, BAREFE Tk &7z RFP 7> 5 IEERE {1 B
THXF—U— R LARTER 5720, AREETR
WENFELEONEP LM E L TOXF—U— REHHd
HFRELLTTFAMSA =V RERERTVS, &5
2, FEREEM R I S h e — T —FE vy BT
L, B 0x—U— KT S D IEFEREEE A Frit & B 8
FNZEEm S ARl EHEEE T AR METH D, T VS
CRWTIE, FHMIRENE S 2WEEORREHE - EH
BB L THIE &8 L S8 IS Tk L L CTHEN
FENDHD. TORNTYH, @RIET — Z T FENTE
D, BERGEWEINTVDLIFELLTIVF AT F LA
NMER®D. T, AT, JEHEEEEM 2 & EiEm T
HEFNLELT, TFA MY =0 72 AWTHIE LS
—U— RNIZEINT, TFUF L7+ LA MLV IEHRE

HEAFPEDFHEE T L Z RS L, RFP ICFRR & 7= EHhE
TR THDH0E ) DOREREREZFTMT 5 EHOF
WEICX 0 EAHBMGME T2 2 E 2L L, BETD
JHEREE DIl E T MIC LY, FEY 7 b TR S
V7 MBS —FNERT D IFHEREE M & BRI
DEBMNRFME BT DL ENAETHD Z EERT.

2. BEMRLATEH

(1) %ZfTHRE
RFP OIEMERE T 2 5T M9 D HF%E L LT, EH S DORAT
RN HD. ZOHFFE T, B OIS 5



AL 2 e
IPSJ SIG Technical Report

WL TR REERMN, RFP IZHSICRRBE TV D 0
EIDEFMT 52 L2 BRI E LT, RFP OEREIZIHBWT
R T_EANY 7 AR ORBRAERA MY 7 2AE2HA R
TAENP G L, RFP FEBSAET SRR 2 2 L 7=,
P FIE L LTS BEBERTl R IE 2B A L, RFP IZFEIR S
TWAIEHERE TR 2 N U 7 R % BRI EAN T 5 240 K %
EHR L.

V7 Ny =T HREO LR TRERIZCTHASHE il Iz
FERSRE I & Al 2 ER TORITHFERITD v, Y T b
VT BEOERIBICT XA b~ =0 T &2IEHT5%E
AW e UCRARENTIIEEBIC L 2 EET —
TV, SOA DY —EAHHE Y —EAD Y T A X
—bEZRT HDRADBBEINTNDLD, 7T AX =40
K OSCE - FBATINC L D5 0RITICE EFE > TEY
ERFIXI T TV, Fie, AR BINC X D BT
b O R A B BRI BT 5 EBE, EBR L
LTCo RO =T & TXHINOZRTT] BMERRIERS
HELTADTHLZLAEHLTRY, BRSHE LR
SNHMCE DEAZIMT 256 ICH &2 FEE TR
BLTWb., LaL, BMEEIC X557 iz s ko
BlleoTWo, Fz, BARAFH TR SN CFEDOHH

EIZOWTIE, %ﬁrﬁﬁéht G ERIRE LTS X
i&i& BHIEOBE[2] 31 ThI TV 5. /I

,mﬁmgﬁm% RSN D EREE A RMEE LT
“i@ BT A N7 HVANMIEY 27 TAGHHL, o
BREEAZTM L WD, ARIFE T, FEEREESY—T —

WL DIMREE R R 27 T AL, TO—HE%
AR LML TV A ERERTWA L5 2 5.

—F, WA OATHIRTIE, BRSHE TRl S iz ZRk(l:
A&, Y7 Uz 7RO R TRIZBW T 2 EE
PEOIEND, THAM~A = ZHIFIC L 0 L7
AT D EDWTERDWEITY, V7 bU = 7T ikdE%E 8
% FIER OFHMIC B 5 JeATHFSE[7] [8] [9] [10] [11] [15]
WD, KFROXIRTH L HINEHE Ttk &7 IR
FORICEE LEEBITIEE LTI, DY AR— b7 2~

2L DIERESE, RRICT —F7 7 F v ICHT 508

BT B HATRFZE[12], )X 2 U T 4, N—T p—=
VA, BEMe E OB EICE T 2N A — U —
ELT, MBEONESRAE AW TEMET 2 FELZEREL T
BHUATRIZR[13] [141 e T8 3) a2 o AR— o b _— Z B %8 & it
S L UCIEHREEEE A MY 7 2T & DW= BRI B
TAEATE6]13H D, LovL, ZabDEITHEIR
I RE T 2 =T —~< A, X2 VT4, AR
EOEFICKRERDT A —DOHTHM LTS, Ll
AWFFEO B TH D RFP IZFLE ST 5 IERER %i@
BN+ TH D0 EFHME L, RFPICFRE S TV 5 IEHE

REEE O ME A |2 T 212k & 0 BRR 7 JEtne 21
DWW TONHT R OFHEARD 5D,

(©2013 Information Processing Society of Japan

Vol.2013-SE-179 No.5
2013/3/11

) BREEH
TXAISA =T D7) =Y 7 2T LT,

KH-coder[4]2 1 L7-. TF A h~A =0TV —1D%L
%, AECRIEEENTWD. BFERTZ Y —DT XA bv A
=27 —)1Z WEKA X2 TANAGRA 72 ER3 B 50, HA
FEfD 7Y —Y— L TdHh D KH-Coder 1%, FEFHICHELTZ
SMBERE R A T a UHEENRH Y, FTHIRE W &b
AWFFEEDT A M~ =0 7Y — & LTEHRMHALE.

3. TXARMIAZVTICKDEMEESHE

HAASRE Ttk &7z RFP D IERSRE S o 314 L B
THEX—T—RFEHHTI2DD0TFA M~ = 7Tk
LT, 7V =Y 7 U =T ThbKH-Coder LM L7-.
i S - JEREEEE L LTOXF— U — R& O IR
TTZANEY T LI=OBIZ, FEREREERFIZR T L
I RE B IC~ vy B L, TN FNORNEZ SRR
TEX—U—RIZEDHEE TV E LT LA MILDHE
ELZ. UTIZEDOT7T Fa—F2k5.

e B R EE T VR E COT e —F

o  JEMREERERMER (BEICAERE 2)

& 70T Y= Fd RFP H b IEHEREEE A CE A
HL, %R h~A =2 7250 IBHEFE T

®  JUREHRMMNT SNTFER O, IEMRE TS T 245
AR HBUEEIC L0 BEE T

® VIAENT-BEMAT L EAEEE IR AR BRI
~ v B L, FEEEERMX — Y — FRETERL

& F—U—FEXITLLT, b ERERMBITEZITO,
FHREE DD r Y 2 FEFXF—TU— RO
BEE TR S NS~ b U 7 2% ERK

® JUREHRMATIC R D RNY b EKEF—T — K~
EAfFE LT, Eaff&E~ M) 7 2EERK

0 HALHMNES NI ADX—U— RE@iAEEE L, 3
iz BOERE LT —2 %8I, VA L7 4L A
MEIC X0 3R E

FARER THNE
|rmma g

Haft

. (=
o
1 FERSRE R EE T AU E T T T e —F
LIS

Fig 1 Outline of Approach for NFR Evaluation Model Creation.
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Fig 2 Creating Process of NFR Evaluation Data Sets.
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Fig 3 Random Forest Model OOB error of Each Evaluation
Way.
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Table 2 Result of Random Forest Evaluation Prediction.
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