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- Normalized Google Distance (NGD) [1]ZFHWT

HERDOEEEZE D

- NGD : UWebR—JVICEFNTWSEEIIEEN D D
EWDEZRRA

NGD(wi,wy) =

max{log(D1), log(D2)} — log(| D1 N D2|)
log(|D|) — min{log(D;),log(D2)}

B D3 — min(Dl, D2)

- max(Dq, D»)

Dy F—T—Rw1 ZECR—IH DA VTVIREINTNBER—IDIRE
Doy F—TJ—Rwy ZE5HR—I#
DsF—T—Rw; Ew, ZEER—IH

[T]R. Cilibrasi and P. Vitanyi, “The google similarity distance,” IEEE Transactions on Knowledge and
Data Engineering, vol. 19, no. 3, pp. 370-383, 2007.
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NGD D FE 4l

TABLE 11
MOST SEMANTICALLY SIMILAR WORDS TO THE WORD MAP FROM
SmartTrip AND THE WORD CREDIT FROM BlueWallet USING NGDw

map credit
word similarity | word | similarity
area 0.67 card 0.36
GPS 0.54 fee 0.35
Z1p 0.51 price 0.35
location 0.50 pin 0.34

nNGD = e 2NGD(ww2) =1F4R4V | =B




F—O—KDIVSAZIVY
- MEREET XYV I (AHC)Z %
« VO RAYBEDERHICEELU TEUTD3IDMASHEHRL
F R R
- xR EEREE (SL)
- sx=IEmEE (CL)
- BFE13E (SL)

0.8 _CsLincLimAL
0.6 - —
0.4 ]
Y| -
Ll
SmartTrip SafeDrink BlueWallet

Iig. 2. Performance of different HAC clustering algorithms in terms of
Silhouette Coefficient in SmartTrip, SafeDrink, and BlueWallet
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TABLE III
NFRS CATEGORIES AND THEIR REPRESENTATIVE WORDS

NFR Morphological Variants
Security security, secure

Performance performance, perform
Accessibility access, accessible, accessibility
Accuracy accuracy, accurately, accurate
Portability portable, portability

Safety safe, safety

Legal legally, legal

Privacy privacy, private

Reliability reliable, reliability
Availability availability, available
Interoperability | interoperable, interoperability
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TABLE 1
EXPERIMENTAL SYSTEMS

System LOC CLOC FR WORDS CLS. DEVL.
SmartTrip | 27.3k 7. 7K 170 622 173 3
SafeDrink 44k 13.5K 214 717 266 3
BlueWallet | 56.7k 19.4K 184 1034 374 2
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TABLE 1V
NFRS CLASSIFICATION PERFORMANCE AT A = (.28, FR IS THE NUMBER OF FUNCTIONAL REQUIREMENTS CLASSIFIED MANUALLY UNDER THE
ASSOCIATED NFRS CATEGORY, TP IS TRUE POSITIVE CLASSIFICATIONS, FP IS FALSE POSITIVES. P IS PRECISION, AND R IS RECALL

SmartTrip SefeDrink BlueWallet

NFR FR | TP | FP R P FR TP  FP R P FR TP FP R P

security 1 1 1 ] 0.5 23 23 7 1 077 | 24 | 24 g 1 0.86
performance 20 | 24 Q 083 | 0.73 9 8 Q 0.8¢ | 047 8 8 1 0.5
accessibility 3 3 1 1 0.75 | 32 28 6 | 0.88 | 0.82 6 2 0.5 0.6
accuracy 7 q 4 | 057 | 05 11 7 2 | 064 | 078 | 34 | 30 9 0.88 ' 0.77
portability 14 11 6 | 079 | 065 | 21 18 | 11 | 0.8¢ | 062 2 2 0 1 1

safety 10 10 3 1 077 | 21 17 4 | 081 | 081 0 0 0 NA NA
legal 4 2 4 05 | 033 | 3% 33 9 | 087 | 079 | 14 6 g 043 | 0.6
privacy 3 2 2 | 057 | 0S5 12 10 3 083 | 077 9 9 4 1 0.69
reliability 20 16 6 08 | 0.73 4 3 6 | 075 | 033 | 14 11 3 0.79 | 0.79
availebility 7 q 3 | 057 | 057  NA 0 0 NA | NA 4 2 3 0.5 0.4
interoperability | 19 4 6 0.21 04 14 2 0 0.14 1 0 0 0 NA NA
other 53 | 39 6 072 108 @ 29 1 4 1014 | 05 M | 45 7 0.65 087

average 072 | 06 071 | 069 0.77 | 0.78 )

-2 TCO 7Oy Y hTRecall70%LL_E
* Precisionix0.6~0.78
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