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Abstract

In big data environment, we need new approach for big data analysis, because the characteristics of big da-
ta, such as volume, variety, and velocity, can analyze entire data for inferring population, But traditional
methods of statistics were focused on small data called random sample extracted from population. So, the
classical analyses based on statistics are not suitable to big data analysis. To solve this problem, we propose
an approach to efficient big data analysis. In this paper, we consider a big data analysis using principal
component analysis, which is popular method in multivariate statistics. To verify the performance of our re-

search, we carry out diverse simulation studies,
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Table 1. Mean difference from the number of population principal components (n = 100,000, saturation=0.4)

Pattern n p m p:m S s:n Bart5 Bartl K1 MAP PAOS PA50 PA9S
1 100,000 36 3 12 1,000 0.01 0.02 0.00 5.90 0.00 0.00 0.00 0
2 2,000 0.02 0.00 0.00 2.72 0.00 0.00 0.00 0
3 3,000 0.03 0.04 0.01 0.80 0.00 0.00 0.00 0
4 4,000 0.04 0.02 0.00 0.02 0.00 0.00 0.00 0
5 5,000 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0
6 6 6 1,000 0.01 0.00 0.00 4,60 -5.99 0.00 0.00 0
7 2,000 0.02 0.00 0.00 1.82 -6.00 0.00 0.00 0
8 3,000 0.03 0.03 0.00 0.31 -6.00 0.00 0.00 0
9 4,000 0.04 0.03 0.00 0.00 -6.00 0.00 0.00 0
10 5,000 0.05 0.03 0.00 0.00 -6.00 0.00 0.00 0
11 9 4 1,000 0.01 -0.13 -0.35 3.45 -9.00 0.05 0.01 0
12 2,000 0.02 0.01 0.00 1.03 -9.00 0.00 0.00 0
13 3,000 0.03 0.01 0.00 0.09 -9.00 0.00 0.00 0
14 4,000 0.04 0.03 0.00 0.00 -9.00 0.00 0.00 0
15 5,000 0.05 0.01 0.00 0.00 -9.00 0.00 0.00 0
16 72 3 24 1,000 0.01 0.02 0.01 17.79 0.00 0.00 0.00 0
17 2,000 0.02 0.00 0.00 12.89 0.00 0.00 0.00 0
18 3,000 0.03 0.01 0.00 9.02 0.00 0.00 0.00 0
19 4,000 0.04 0.00 0.00 6.29 0.00 0.00 0.00 0
20 5,000 0.05 0.01 0.00 3.93 0.00 0.00 0.00 0
21 6 12 1,000 0.01 0.01 0.00 16,43 0.00 0.00 0.00 0
22 2,000 0.02 0.00 0.00 11.70 0.00 0.00 0.00 0
23 3,000 0.03 0.02 0.01 5.07 0.00 0.00 0.00 0
24 4,000 0.04 0.02 0.00 5.43 0.00 0.00 0.00 0
25 5,000 0.05 0.00 0.00 3.18 0.00 0.00 0.00 0
26 9 8 1,000 0.01 0.00 0.00 14.90 -0.11 0.00 0.00 0
27 2,000 0.02 0.00 0.00 10.45 0.00 0.00 0.00 0
28 3,000 0.03 0.01 0.00 7.13 0.00 0.00 0.00 0
29 4,000 0.04 0.02 0.00 4.57 0.00 0.00 0.00 0
30 5,000 0.05 0.02 0.00 2.56 0.00 0.00 0.00 0
31 12 6 1,000 0.01 -0.23 -0.52 13.34 | -11.95 0.05 0.01 0
32 2,000 0.02 0.01 0.00 9.18 -12.00 0.00 0.00 0
33 3,000 0.03 0.00 0.00 6.00 -12.00 0.00 0.00 0
34 4,000 0.04 0.01 0.00 3.63 -12.00 0.00 0.00 0
35 5,000 0.05 0.01 0.00 1.75 -12.00 0.00 0.00 0
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Table 2, Mean difference from the number of population principal components (n = 100,000, saturation=0.06)

Pattern n P m p:m S s:n Bart5 Bartl K1 MAP PAO5 PA50 PA95
1 100,000 36 3 12 1,000 0.01 0.05 0.00 0 0 0 0 0
2 2,000 0.02 0.03 0.00 0 0 0 0 0
3 3,000 0.03 0.09 0.01 0 0 0 0 0
4 4,000 0.04 0.02 0.00 0 0 0 0 0
5 5,000 0.05 0.01 0.00 0 0 0 0 0
6 6 6 1,000 0.01 0.01 0.00 0 0 0 0 0
7 2,000 0.02 0.03 0.00 0 0 0 0 0
8 3,000 0.03 0.05 0.01 0 0 0 0 0
9 4,000 0.04 0.04 0.01 0 0 0 0 0
10 5,000 0.05 0.06 0.02 0 0 0 0 0
11 9 4 1,000 0.01 0.04 0.00 0 0 0 0 0
12 2,000 0.02 0.05 0.01 0 0 0 0 0
13 3,000 0.03 0.01 0.00 0 0 0 0 0
14 4,000 0.04 0.05 0.01 0 0 0 0 0
15 5,000 0.05 0.03 0.00 0 0 0 0 0
16 72 3 24 1,000 0.01 0.02 0.01 0.59 0 0 0 0
17 2,000 0.02 0.01 0.00 0.00 0 0 0 0
18 3,000 0.03 0.04 0.00 0.00 0 0 0 0
19 4,000 0.04 0.04 0.00 0.00 0 0 0 0
20 5,000 0.05 0.03 0.00 0.00 0 0 0 0
21 6 12 1,000 0.01 0.01 0.00 0.22 0 0 0 0
22 2,000 0.02 0.02 0.00 0.00 0 0 0 0
23 3,000 0.03 0.03 0.01 0.00 0 0 0 0
24 4,000 0.04 0.02 0.00 0.00 0 0 0 0
25 5,000 0.05 0.02 0.00 0.00 0 0 0 0
26 9 8 1,000 0.01 0.03 0.00 0.04 0 0 0 0
27 2,000 0.02 0.03 0.00 0.00 0 0 0 0
28 3,000 0.03 0.01 0.00 0.00 0 0 0 0
29 4,000 0.04 0.06 0.01 0.00 0 0 0 0
30 5,000 0.05 0.06 0.00 0.00 0 0 0 0
31 12 6 1,000 0.01 0.01 0.00 0.00 0 0 0 0
32 2,000 0.02 0.04 0.01 0.00 0 0 0 0
33 3,000 0.03 0.05 0.00 0.00 0 0 0 0
34 4,000 0.04 0.07 0.01 0.00 0 0 0 0
35 5,000 0.05 0.07 0.00 0.00 0 0 0 0
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Table 3, Mean difference from the number of population principal components (n = 100,000, saturation=0.8)

Pattern n D m p:m s s:n Bart5 Bartl K1 MAP PAO5 PAS0 PA9S5
1 100,000 | 36 3 12 1,000 0.01 0.10 0.02 0 0 0 0 0
2 2,000 0.02 0.06 0.00 0 0 0 0 0
3 3,000 0.03 0.14 0.05 0 0 0 0 0
4 4,000 0.04 0.11 0.01 0 0 0 0 0
5 5,000 0.05 0.08 0.00 0 0 0 0 0
6 6 6 1,000 0.01 0.07 0.02 0 0 0 0 0
7 2,000 0.02 0.05 0.00 0 0 0 0 0
8 3,000 0.03 0.15 0.04 0 0 0 0 0
9 4,000 0.04 0.11 0.02 0 0 0 0 0
10 5,000 0.05 0.13 0.04 0 0 0 0 0
11 9 4 1,000 0.01 0.12 0.04 0 0 0 0 0
12 2,000 0.02 0.14 0.14 0 0 0 0 0
13 3,000 0.03 0.02 0.02 0 0 0 0 0
14 4,000 0.04 0.10 0.10 0 0 0 0 0
15 5,000 0.05 0.11 0.11 0 0 0 0 0
16 72 3 24 1,000 0.01 0.13 0.02 0 0 0 0 0
17 2,000 0.02 0.11 0.01 0 0 0 0 0
18 3,000 0.03 0.10 0.01 0 0 0 0 0
19 4,000 0.04 0.07 0.04 0 0 0 0 0
20 5,000 0.05 0.07 0.02 0 0 0 0 0
21 6 12 1,000 0.01 0.11 0.01 0 0 0 0 0
22 2,000 0.02 0.09 0.00 0 0 0 0 0
23 3,000 0.03 0.10 0.04 0 0 0 0 0
24 4,000 0.04 0.11 0.02 0 0 0 0 0
25 5,000 0.05 0.09 0.02 0 0 0 0 0
20 9 8 1,000 0.01 0.12 0.01 0 0 0 0 0
27 2,000 0.02 0.12 0.01 0 0 0 0 0
28 3,000 0.03 0.06 0.01 0 0 0 0 0
29 4,000 0.04 0.11 0.03 0 0 0 0 0
30 5,000 0.05 0.14 0.03 0 0 0 0 0
31 12 6 1,000 0.01 0.06 0.01 0 0 0 0 0
32 2,000 0.02 0.07 0.02 0 0 0 0 0
33 3,000 0.03 0.14 0.02 0 0 0 0 0
34 4,000 0.04 0.13 0.05 0 0 0 0 0
35 5,000 0.05 0.10 0.03 0 0 0 0 0
°] 0.01¢ uf HhFAsta rixe] B9 Ags| F4st 6. A=
Som MAP AT WEEA e BF 2w 4]
mE& BE3| FANY. & 32 (; =089 ) mjAY 4 RGO RVE AR FRS 2E3] Bk AEA
Felw £; =06 w Eojdel Ao} Mg ARoIAE o) BAH R wdlolE AN EAo ofggo]
Kaiser X, MAP 2747} Wdes &5 Rde] F4%e ek, ook T #AE dAd] fste] & =RdlME
& ke el Fsel. FE49 HEFES o ojsl 2 ®AlE sdsHn
FHE ZMS 0188t HHolE 24 | 597
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