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A New Statistical Sampling Method for Reducing Computing time
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Abstract

Accuracy and computing time are considerable issues in machine learning. In general, the computing time for data
analysis is increased in proportion to the size of given data. So, we need a sampling approach to reduce the size of
training data. But, the accuracy of constructed model is decreased by going down the data size simultaneously. To
solve this problem, we propose a new statistical sampling method having similar performance to the total data. We
suggest a rule to select optimal sampling techniques according to given data structure. This paper shows a sampling
method for reducing computing time with keeping the most of accuracy using cluster sampling, stratified sampling,
and systematic sampling. We verify improved performance of proposed method by accuracy and computing time be-
tween sample data and total data using objective machine learning data sets.
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Table 1. All block labels and sampled labels

All labels in block Sampled labels in block

(all # = 41) (selected # = 10)

United-States, Cambodia,
England, Puerto-Rico,
Canada, Germany,
Outlying-US(Guam-USVI-
etc),
India, Japan, Greece, El-Salvador,
South, China, Cuba, Iran, France,
Honduras, Philippines, Italy,
Italy, Poland, Jamaica, Mexico,
Vietnam, Mexico, Nicaragua,
Portugal, Ireland, France, Peru,

Dominican-Republic, Laos, | Scotland,
Ecuador, Taiwan, Taiwan,
Haiti, Columbia, Hungary, Trinadad&Tobago,
Guatemala, Nicaragua, Vietnam

Scotland, Thailand,
Yugoslavia, El-Salvador,
Trinadad&Tobago, Peru,
Hong,
Holand-Netherlands

W74 eIt 2457) ol

% 2. #3FE Ay

Table 2. Result of cluster sampling

Training
Data Test
Total Sample
# of instances 32,561 1,113 16,281
# of clusters in sample=10

29 AdA FEE AMEuelHE EF 1,1137]0]t)
ol A ©lolEle] 34%¢l adHr). o] HolEE EiF
‘native—country’ W] #o]&°] El-Salvador, France,
Italy, Mexico, Nicaragua, Peru, Scotland, Taiwan,
Trinadad&Tobago, Vietnamoll 3]3% = 7lAEolth A A
tolg o} THFEE AZdolE uste] AAEES o]&
st EREHS ??Obﬂjr. AEUFZE 579 A&
TE(age, fnlwgt, education-num, capital-gain, capi-
tal-loss, hours—per-week)S ©]-&3tglx, 1719 &
£ 2N(<=50K, >50K) 9] 25 7R qivh & A3
Al AR A RS o Al E & (multi-layer percep-
tron)®] 22 ;2] &Y Z(hidden layer)S 7HAH 2439
“E(node)FE 1022 gttt %7] 7} (initial weight)
= 12 3931 Hf ¥HE<(maximum number of iter-
ations)= 10022 3ttt ths &= AAdolHE AE3
AAYEYPI FHFE 93 MEUHE A& 41F
g o] A8 (accuracy) @t AXAIZHcomputing time) ol
gt HlwAdsE Ueha 9l
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Table 3. Performance comparison between total data
and cluster sampling data

Total Cluster sampling
Accuracy (%) 76.58 76.38
Computing time(second) 5.84 05
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Table 4. Training, sample, and test data sets

Data # of instances
Total 12,743
20% 2,549
30% 3,823
Sample
40% 5,097
50% 6,372
Test 6,277

S AAEEE ol &g NAWRH| Yo}
YAZke st g,

o
M

¥ 5 AAEH2ES] #4430

LN =1

Table 5. Result of total data analysis

Accuracy (%) Computing time(second)

82.27 18.16
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X 6. MZEH=ES BAEY (20%)
Table 6. Result of sample data analysis (20%)

Repeat S. time | M. time | T. time Accuracy
1 0.07 1.69 1.76 0.7873
2 0.11 1.89 2.00 0.7360
3 0.10 1.84 1.94 0.6959
4 0.10 1.78 1.88 0.7518
5 0.07 1.85 1.92 0.7793
6 0.11 1.87 1.98 0.7634
7 0.09 2.08 217 0.7144
8 0.06 2.00 2.06 0.6970
9 0.11 1.98 2.09 0.7394
10 0.13 2.03 2.16 0.7661

X 7. AZFEHRES £447 (30%)
Table 7. Result of sample data analysis (30%)

Repeat S. time M. time T. time Accuracy
1 0.10 5.49 5.59 0.7166
2 0.11 5.50 5.61 0.7948
3 0.08 5.23 5.31 0.8126
4 0.03 5.77 5.80 0.8031
5 0.11 5.82 5.93 0.8071
6 0.11 5.80 591 0.7875
7 0.06 573 5.79 0.7999
8 0.07 4.32 4.39 0.7801
9 0.11 6.32 6.43 0.7746
10 0.08 5.74 5.82 0.7789

¥ 8 AZH=ES BAZ3 (40%)
Table 8. Result of sample data analysis (40%)

Repeat S. time M. time T. time Accuracy
1 011 5.96 6.07 0.7983
2 0.06 7.37 743 0.7682
3 0.09 7.00 7.09 0.7582
4 0.09 7.78 7.87 0.7937
5 011 7.73 7.84 0.7880
6 0.09 6.46 6.55 0.7822
7 0.06 7.64 7.70 0.7242
8 011 717 7.28 0.7398
9 0.06 7.95 8.01 0.7822
10 0.11 7.29 7.40 0.7555
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% 9 AMIH=EY B4ET (50%)
Table 9. Result of sample data analysis (50%)

Repeat S. time M. time T. time Accuracy
1 0.08 757 7.65 0.8085
2 0.09 9.75 9.84 0.7770
3 0.09 9.25 9.34 0.7856
4 0.08 9.80 9.83 0.7682
5 0.11 772 7.83 0.7970
6 0.11 8.69 8.80 0.7754
7 0.08 10.58 10.66 0.7876
8 0.09 10.14 10.23 0.7876
9 0.09 10.30 10.39 0.7945
10 0.05 8.94 8.99 0.7722

7F AEFT(20%-50%) 04 109 REEAHS 43
gtk S. timed M. time MEAIZFY 2 FZAZ
UERTh T. times S. time¥ M. times 13k gtolth
AdlolE o] HFHAIZE} v aE= AR T. timeo]th
S NS FToll Ao HFEAIY Ao o

o L o O

¥ 10. JA AZEH=ES] BAHI}

Table 10. Result of all sample data sets

Ave. Accuracy

Time Mean Min Max S.D.
20% 1996 | 0.7431 | 0.6959 | 0.7873 | 0.0326
30% 5658 | 0.7440 | 0.6787 | 0.7697 | 0.0259
40% 7324 | 0.7690 | 0.7242 | 0.7983 | 0.0243
50% 9.361 | 0.7854 | 0.7682 | 0.8085 | 0.0125

Sample

AAdgele o] HFRAITEo] 188621 Hl&] AZd o]
Bl HAFHANL 20% ATFEANNE Hd AFEALL
o] 1.9%6x= #EA wFHJom, 50% ATFEIAAE
936122 o] vxd A9E AUt HId=E ATFE

ol A=A7)7} AR wel AAdoele e Fo] 2HE}
I JeS ¢ 4 Ik Mean, Min, Max, Z28]x SD.= 2z}
Zr Ao it A4, AW, 28 FFAXE ek
RE AZLEda Ze FFEAxgho] Axtg oz A
el b FlE = Nh ARFEL AZTAVE
583 7 e AFgE 27 AFHAIEE 1Hste] 24
7t o3 AA= 4 Aok

AYATE[8][19]3 B =Fo] AgAulo] o&hd o
JFzol ofgt AFAdA 7H & AH4E den o
So2 FEFE ATFEY oItk Wk & =l
Absl= Wl &l dojEe] ESTxE Fjlste] ¢4
Hog FHFES 1Yt o)Zlo] MEHA] &S FF F
P AMS 7HeA ol el o3t F3FES 18 vA
9 GAZ dlo|Ee] F|HS Hetste] AleFES A8
T AL Aolth B2 3, T3 ATFEol BT oHE
Agele 718 dedoFES AHestd "o
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