Software Engineering and Applications #ft T#25 R H, 2013, 2, 47-54 Hans X3l
http://dx.doi.org/10.12677/sea.2013.22009 Published Online April 2013 (http://www.hanspub.org/journal/sea.html)

Based on Rough Set Machine Learning of WLC Estimation
Method”

Chenguang Jing*, Xiaochen Duan?

IChina Railway Siyuan Survey and Design Group Co., LTD., Wuhan
2Shijiazhuang Tiedao University, Shijiazhuang
Email: 13044964@sohu.com

Received: Mar. 11", 2013; revised: Mar. 17", 2013; accepted: Apr. 4", 2013

Copyright © 2013 Chenguang Jing, Xiaochen Duan. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: In this paper, rough set theory in knowledge discovery on the superiority of the combination of machine
learning theory to the actual sample quantities, for example, the uncertainty of the historical data under the influence of
life cycle cost estimation problem. In the light of the specific examples based on rough sets is given from the modeling,
the effective data screening to decision rules generation, life cycle cost of the final results obtained the complete estima-
tion process. This paper attempts to estimate life cycle cost of the introduction of rough set theory of machine learning,
data from a large number of experimental works of the most influential factors in selection, the decision attribute and
condition of maintaining the dependencies between attributes does not change the premise, according to engineering
knowledge base to find the equivalence relations between the redundancy to simplify the decision table, to ensure that
their classification ability, reduction factor out the weak links, and finally to study rough set decision rules are imple-
mented cost forecast. Confusion matrix by cross-validation showed that the application of rough set theory under the
influence of data uncertainty to resolve the full life cycle cost estimate is feasible.
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Figure 2. Rough set model of machine learning
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Table 1. Engineering instance data

® 1. TiEsehisis

SR IS R B ol B e TP RUEEE i
1 30,210 0 0 20,943 1,923,340 0 0 16,461,182
2 0 0 0 0 166,334 0 0 372,997
3 236,127 3152 280,644 0 1,220,887 0 179,321 16,851,358
4 219631.2 0 108,359 0 19361.2 0 289718.3 9,196,058
5 44,762 0 0 0 0 0 0 6,665,851
12 2654 0 0 0 11,409 0 0 789,856
13 546,251 282,302 0 0 0 0 19,815,306

Table 2. Quantity of discrete values
F:2 TEEEEERE
TARR AR
1 2 3
THEES R [*, 13309.5) [13309.5, 308330.0) [308330.0, *)
FARBR A BT [*, 472.13) [472.13, 2382.79) [2382.79, %)
PrbR L) [*, 450.50) [450.50, 29649.60) [29649.60, *)
P EAE T [*, 635531.00) [635531.00, 2213240.00) [2213240.00, *)
CURE . B0, BURTE T [*, 7807.9) [7807.9, 73807.8) [73807.8, *)
3507 0 11603
4 I [*, 555958.00) [555958.00, 2035040.00) [2035040.00, *)
DU SO IR [*, 592) [592, 152617) [152617, *)
SR 61 R K HESR T [*, 64459.5) [64459.5, 727665.0) [727665.0, *)
B I b [*, 79734.20) [79734.20, 1216550.00) [1216550.00, *)
TE I A 0 443808
HAZAE AR 0 139642.5
B ab e [*, 19634) [19634, 113904) [113904, *)
PURLTH R (S [*, 97965.7) [97965.7, 3852710.0) [3852710.0, *)
pubs) [*, 10651.00) [10651.00, 511644.00) [511644.00, *)
HeK i [*, 235805.0) [235805.0, 911194.0) [911194.0, *)
ki [*, 210.00) [210.00, 27574.20) [27574.20, *)
W A 2 [*, 8387.69) [8387.69, 45519.00) [45519.00, *)
B (H)E [*, 5098.50) [5098.50, 168486.00) [168486.00, *)
b o353 oCS N 11 [*, 105) [105, 129234) [129234, *)
EIEHEK [*, 2196.5) [2196.5, 16299.0) [16299.0, *)
eI [*, 39213) [39213, 132408) [132408, *)
H [*, 12642.50) [12642.50, 880475.06) [880475.06, *)
o VR vk - e gk [*, 256047.00) [256047.00, 663596.00) [663596.00, *)
/i [*, 5367.5) [5367.5, 284289.0) [284289.0, *)
+TH [*, 20999.20) [20999.20, 345649.00) [345649.00, *)
e TR A A B [*, 54180) [54180, 194502) [194502, *)
iR AL TR [*, 10472) [10472, 104152) [104152, *)
EER: [*, 5990.0) [5990.0, 414083.0) [414083.0, *)
TR 4 % 0 437150
HR () [*, 89660.5) [89660.5, 234520.0) [234520.0, *)
I [*, 5462840) [5462840, 18333300) [18333300, *)
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Tl a | h e d | e G | h i z | @ | gh | ac  adl | g | D
1] 201 111 1 3|12 1 12131 12
21111 111 1 111 1 1 L)1 21 1 1
213 |1)2]2 |21 3|33t 22
4 1211 121 211 1 2020121 ]3]2
5121 1212 2122 1 1)1 1)1 12
6 1 1 111 1 201 1 1 1|1 1|1 1 1
7132|323 I3 20101131 13
g 3|11 |2)2]2 2131 1 1)1 121 1
9 1312|333 I3 1 L)1 21 13
1w 2|1 1 ]3] 2 21201 1 L3121 1] 2
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41 |1 1133 121 1 1|1 1|1 13
Figure 3. discretization table
B3 mEk®
T a b c d e f g st o uwov ow ox vy oz s sh a al a D
123 1 2 2 1 3 1113 31331 3 1 3 1 2 12
2211 2 21 12 113111311t 1 1 1 1 12
331 212121 12 1213 2121 1 1 1 2 1 1
4 3 2 3 3 3 1 3 i 1113 3 211 1 2 1 1 3
511211 11 (11111111 1 1 2 1 11
8 3 3 2 3 3 1 1 i 3t 13 223 1 1 1 1 1 3
T 113 3101 22111t 1111 1 1 1 3

Figure 4. Child table (1)
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Figure 5. Child table (2)
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ML T 1A% 425 A Tk 5 TAERFAESE A A
BEAR R . SR RAE BRAEE | A SFAT R YEAXT
TH ) NRFENE | BOAEX LT, IR R R
PEd; M0 AL BRI 2R Y, TRMR S | A
AR D RA TR AR, A

dMm! =(U,C’,dj,chded,~7dfj')

KFC'cC, j=1---,q. HTLHF K EE2
B[], fELL, j=1.

TEFRE SR 4014 Rosetta H, 1%£#% Genetic Algorithm,
X @ YERAT A, IR, ERREAR R G T
TLRKEME, REUAMER, RRRARGRHER
s, R 15 RPN T2 M 24 T8R4 (1) I LU 45
#*3, 4PN,

IR VRSERIN . 0 F8(3) AND F22(1) AND F25(2)

q)

=> F32(3), R4 E 2 sup) TR B B R A B B A
3 W, ATDAMH I NE SRR o, o, 2K
RIHBUGEAN N 652,795, W HIYIBF &N 0, F1H
AT 86,236, W44 A HIE  21294604.27
TG, AR RSEHE . T2 (1) A2 fRT 4 351 43 A T A0
TR Q)BIFIM G 7 B EVE WL 6 A 7.

4.8. EfrERSHRE

R A AIE N, N T DRIESE L
FrAR 20 T 8% 73 R0, TR F 28 SUEGHIE (cross
validation)iZH A7 VR IE . A8 IAIE AL a2 2 iz
fERRI—MHAR, BnT DUk — o 207 i Tl
HETF R 28 IRV R B b i — 3 R U R Bd
WSR3 25588, KISR0 7 SR LR E AR
B, 15 IR R AR o SERRAER Z A TE . RO
W B e 5 TR BT R R NS, SR —E 4
(T3 D) HRIAT IR VR L W AR AR T HARE, 28 30
(TR 2) RT3 SRS . 1 8 4
TSI B G 5 TR L AR RS SR TR R

Table 3. Two child table
® 3. BENMTFRINE

Number F#(1) Reduct Number F3(2) Reduct
1 {F3, F20} 1 {F1}
60 {F8, F10, F16} 35 {F4, F28, F31}
61 {F3, F14, F16} 36 {F7, F14, F28}
99 {F3, F9, F27} 48 {F16, F21, F28}
123 {F8, F10, F19} 57 {F2, F6, F21}
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Table 4. Child table (1) set of rules

& 4. FROMMNE

Number Rule RHS Support RHS Accuracy LHS Coverage RHS Coverage
1 F3(1) AND F20(1) => F32(2) 2 1.0 0.285714 1.0
2 F8(2) AND F20(1) => F32(2) 2 1.0 0.285714 1.0
25 F4(2) AND F30(1) => F32(2) 2 1.0 0.285714 1.0
26 F4(3) AND F30(1) => F32(3) 2 1.0 0.428571 1.0
50 F11(1) AND F16(1) AND F27(1) => F32(1) 2 1.0 0.285714 1.0
51 F11(1) AND F16(3) AND F27(1) => F32(3) 2 1.0 0.285714 0.666667
74 F8(3) AND F22(1) AND F25(2) => F32(3) 2 1.0 0.285714 0.666667
| - BLE 221 B LU T R Q)R LR I T
{rs, I N NITIPEEN
; gi, iifE; o F Q)L MGESAT 5]
4 F3, Flo 100 2
R - WF% 2 WIS SR
1=} F1. Fl0 100 2
’ gj' ;fz} w2 %Note that the object indices below are 0-based.
CHRMN 0% ) B Object0: ok  Actual =2(2)
—lean e Predicted = 2 (2)
= ;f’ F‘Z;} - Ranking = (0.666667) 2 (2) 2 rule(s)
15 F1. F& 100 2
15 %F?, F1;3} 100 2 (0333333) 1 (1) 1 rule(s)
17 P4, F2 100 2
18 frig, sk 100 2 Object1: ok Actual =1(Q)
13 {rz, F15} 100 2
" e T Predicted =1 (1)
Figure 6. Child table (1) reduction set . _
6. FRO)AYE Ranking  =(0.833333) 1 (1) 10 rule(s)
(0.166667) 2 (2) 2 rule(s)
1 T = 73202) = Object2: ok Actual =2(2)
2 Fi(1) => Fa2(1) .
: 11:15?2):;1;3135)(2) => F3z(2) Predicted = 2 (2)
—FiE EE Ranking = (0.666667) 2 (2) 8 rule(s)
e (0.333333) 1 (1) 4 rule(s)
9 F23(1) 4MD F2al2) =» Fs2(1) .
10 F23(2) WD F23(2) => Fa2(d) Object3: ok Actual =1(1)
11 F23(2) WD F2a(i) =» F3z(i)
1z F23(2) AND Fes(3) => F32(3) Predicted = 1 (1)
13 F23(1) WD F23(3) =» F3z(i)
i it Ranking = (0.666667) 1 (1) 4 rule(s
A (0.333333) 2 (2) 2 rule(s)
18 Fi7(2) WD F13(2) =» F3z(2) .
13 FIT(D) 40 F13(L) => Fz(1) Object4: ok Actual =3(3)
e TIT(21 om miartl -5 mgaeia
Figure 7. Child table (2) the set of rules Predicted = 3 (3)
B 7. FRQBMME Ranking = (0.764706) 3 (3) 6 rule(s)
Prediciad (0.235294) 2 (2) 2 rule(s)
; ; : : __— Object5: ok  Actual =2(2)
B - 5 : : o redicted =
Predicted = 2 (2
1.0 0.73 1.0 0. 857143 .
Ranking = (0.555556) 2 (2) 5 rule(s)

Figure 8. New case study rough set confusion matrix

8. #iffl% I ESUEREEIREEN

Copyright © 2013 Hanspub

(0.444444) 3 (3) 3 rule(s)

53



FeFRUBERALER 25 51 (1 22k i JA I A0 A 5505 VR wE 7T

Object 6: ERROR Actual =1(1)
Predicted = 2 (2)
=(0.666667) 2 (2) 4 rule(s)

(0.333333) 1 (1) 2 rule(s)

Ranking

Confusion matrix:

[ 2 3 |

1 |2 1 | 66.66667%

2 |0 3 0 | 100.0%

3 [0 0 1 | 100.0%
[100.0%  75.0% 100.0% | 85.71428%

AR BRSO i F8(3) AND F22(1)
AND F25(2) => F32(3), R4 sLfl T2 AR5 B 2
FTEELE 3 %R, wT LA 6 5Ok MR Uk
HOAT . BURSESEN N 652,795, W IEII B i
N0, HPEEEIE Ny 86,236, 4 fr JE WS M A
21294604.27 JG, FHAMFLNAK A

MEZREE R TN 7 SHIERIE I AT
(L) A BRI 2 ST R 2 2 B, Horh 2B TSR AR
), B8 1121 AN A ) S B A8 L it 4 i (D ) v
18 100.0%); 1H55 T 35(3 MIRFEA) e —ANFE
A HIPAR BN 2K, # 7 DERFEART 6 MEETRA,
YR 2 (Actual)iz 31| 85.71428% . i & 1 i it S F kS &
BER . SAh, T HR SRR I T DA A > T
T B 2 38 i 2 b 2 S SR T A (CUT) I 2

AV IR
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