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Abstract

The purpose of this paper is to develop an OLAP (online analytical processing) database system
that supports the SMBA (Small and medium Business Administration) policy funding. A
heterogeneous dimension schema will be central in staged support of policy funds. In this paper,
therefore, we designed the FREQUENCY dimension table which has a heterogeneous dimension
schema structure. In this paper, we made a model of measuring SME (small and medium-sized
enterprise) size first. The model is composed of six determinants of firm growth such as sales,
employment, own technology, the operating profit to sales ratio, the debt ratio, and the current
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ratio. We developed the OLAP database
FREQUENCY dimension, and using the model

system by using

of measuring SME size.

including the

Also we assessed past

three  dimensions

decisions on policy funding in the Small Business Policy Funds Support Project (2004-2007) by

using the OLAP database system.
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Table. 1. FREQUENCY dimension table
FrequencylD Time
1 10of 1
21 10of 2
20 2
10f 3
20f 3
30of 3
1of 4
20f 4
3of 4
40f 4
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Table 2. COMPANY dimension table
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Table 3. TIME dimension table
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Table 4. COMPANY SIZE fact table
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Fig 2. A three-dimensional fact schema
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1.00[ 22.16] 45.12 2.00
1.00f 51.22| 103.30| 2.00

E1001001 22,96 1.00| 22.96
E1001002 52.08[ 1.00) 52.08

ELUULUDD Au.55) " Lou] doiss] T Tabi3a] T 1i0o] W5 Wiloy| T 200 a8
E1001067 3216 100 3216/ 29.20| 1.00|29.80| 61.96| 2.00| 3098
E1001069 32.90( 1.00) 3290 29.59| 1.00| 29.59| 62.49| 2.00| 31.25

24 1391.15| 36.00| 38.64|1383.35| 36.00| 38.43|2774.50| 72.00| 38.53
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Table 8 Information and Communications industry
frequency 2.0 data view
2
1of2 20f 2 24
m’:m Company 10 :;;’“y;‘- gm““ Avg ;\’: y“‘ Avg Zm [;‘{ Avg

11002013 45.69| 1.00| 45.69 30.35| 1.00| 39.35 85.04| 2.00| 42.52

11002014 25.86| 1.00 25.86| 26.22| 1.00| 26.22 52.08| 2. 26.04
11002102 2474| 1.00| 24.74 28.21| 1.00] 28.21 52.95| 2.00( 26.48

11002115 3245| 1.00| 32.45 36.87| 1.00| 36.87 . 2.00| 34.66|

11002117 50.08| 1.00| 50.09 48.83 1.00| 48.83 . 2.00( 49.46
11002119 64.11| 1.00 64.11 61.34| 1.00] 61.34 . 2.00| 62.73
11002120 3111 1.00] 31.11 25.78 1.00| 25.78 .4 2.00( 2845

=4 1234.66| 35.00] 35.28| 1248.89| 35.00| 35.63| 2483.55| 70.00| 3548

H9 338 P IY dolE 7
Table 9. Frequency 30 data view
Frequency
Al
[Frequency[ Time |
3
10f3 20of 3 3of 3 =4

g e T
Company 1D A lren ey | M0 e v "9 oo o ~
A1003002 1.00 |26.23| 24.63 | 1.00 |24.63| 21.26 100 [21.26] 7212 3.00 | 24.04
Al003004 ). 1.00 |20.94| 20.84 | 1.00 |20.84| 18.26 1.00 [18.26]| 60.04 3.00 | 20.01
A1003007 1.00 |42.87| 41.06 | 1.00 |41.06| 36.72 1.00 [36.72| 120.65 3.00 | 40.22
A1003008 . 1.00 |53.89| 52.26 | 1.00 |52.26| 53.57 1.00 [53.57| 159.72 3.00 | 53.24

=

102109 | 2748 | 100 [27.45] 29.62 [ 100 [29.0Z] 2501 | 10U [Zuo1] soai | 500 | Zsar
11002112 | 3589 | 1.00 [35.89] 3556 | 100 [35.56] 37.67 | 1.00 |37.87| 109.32 | 3.00 | 36.44
M1007006 | 3157 | 1.00 [31.57| 2563 | 1.00 [25.63| 2554 | 1.00 |25.54| 82.74 | 3.00 | 27.58
M1007007 | 30.88 | 1.00 [30.88] 28.68 | 1.00 [28.68 2870 | 100 |28.70| £8.26 | 2.00 | 29.42
M1007010 | 35.46 | 1.00 [35.46] 3255 | 1.00[32.55 32.53 | 1.00 |32.53| 100.54 | 3.00 | 33.51
M1007011| 45.89 | 1.00 [45.89] 4138 | 1.00 [41.38| 39.07 | 1.00 |39.97| 127.24 | 3.00 | 42.41
M1007012 | 2837 | 1.00 [28.37] 27.05 | 1.00 [27.05| 26.22 | 1.00 |26.32| e174 | 2.00 | 27.25
M1007015| 27.54 | 1.00 [27.54] 2556 | 1.00 [25.56] 2520 | 1.00 |25.20] 78.30 | 3.00 | 26.10
P1007004 | 4678 | 1.00 |46.78] 43.28 | 1.00 [43.28 4531 | 1.00 |45.31] 13537 | 3.00 | 4512
Z5A_|2277.35|63.00[36.15(2241.62(632.00]35.58/2185.06] 63.00 | 34.68] 6704.03 [189.00| 35.47
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Table 10. Hectricty and Eectronics industry  frequency 30 Table 14. Company size data view by year
data view Yex |
3 2004 2005 2006 2007 84
Tof3 3of3 :f;l;; Company :S’W‘YSL gﬂ]um lavg e i . lavg. :&Pﬂwsw ;zwm lavg. ;:g)vi"ysw gﬂwgn lavg S&Trﬁwym ;r!\zuem [avs
e e ) T [ave 11 [1005002 5050 | 1,00 5060 50.60_| 100 [50.60
5 | 46. 46.7 45.77 Enl 161945 | 41.00 | 39.50|1257.76| 35.00 |35.94| 159.31 | 4.00 |39.83| 17896 | 500 |35.79| 3215.48 | 85.00 |37.83]
- ; ;; . : 51 |A1003005 2774 | 100 [27.74 774 | 100 [27.74
28 28, X a8 A |157870[ 4100 [38501102.57| 3300 [33.41[1182.93| 3100 | 3819 3865.20 [105.00[36.81
57. 57.03 2 2 |A1003005| 2599 | 100 |25.99| 2599 1.00 [25.99
o 21 24 451.76 | 12.00 |37.65|1454.51| 39.00 | 37.30|1950.75| 54.00 | 36.13| 3857.02 |105.00(36.7;
— = l’ZEI |A1003002] 2623 | 1.00 (2623 26.23 1.00 [26.23
EEEat s ’53 = §5 e 27 [131768] 3600 [3660( 959.67 | 27.00 3554 2277.35 | 63.00 [36.15
.84 .14 X .3 2 (A1003002| 2463 | 1.00 [24.63 2463 1.00 2463
‘E‘ & = 471 Bl 441.71 | 11.00 [40.16/1799.91 | 52.00 34.61 2241.62 | 63.00 |35.58]
- ~ :;2: > ; 55 (A1003002] 21.26 | 100 [21.26| 21.26 1.00 [21.26|
. ¥ 14;.E| 34 1 FERT EX 24.35 | 100 |24.35|216071] 62,00 |3485| 2185.06 | 63.00|34.68
32, 3270 .7 . .. 32.3 A1003001| 35.37 | 1.00 (3537 3537 1.00 |35.37|
(LD 19.54] 1.00/19.54] 196 o 10.12| {13,001 /104 ' @ [1a121s| 0] a0ss 1412.16 | 35.00 |40.35]
2 |541.8816.00[35.87] 538.11]1 63] 524.33| 16.00] 32.77] 1604.32]48.00] 33.4:
4z |A1003001| 3377 | 100 [33.77 33.77 1.00 [33.77|
EZ 132084 3500 | 3831 134084 | 3500|3831
. (A1003001| 3211 | 100 |3211 3211 1.00 [32.11
=4 1295.80| 35.00 37.02 1295.80 | 35.00 |37.02|
I 11, MEEA| 91Xl 35| 257 | HOE] & A1003001 [ 3053 | 100 [3063 3063 | 100 3063
> oo Ho | | | |'=' 1' | 1 i L . “ A4 [1238.93] 35.00 | 35.40] 123893 | 35.00[35.40)
Table 1. Information and Communications industry B |5927.99153.00[2875]5554.31 153.00 36,30  5017.81|162.00] 26,53 5529.35156.00| 35,44 22929.46[624.00[36.75
frequency 3.0 data view
T
1of2 20t2 2ot 2 =7
11002003 100 100| 25.00] 3923 1.00] 3923 12610 5.0
ovz00r 100 100| 10.10]  sszs| 10| ssw| 33s02| swv
11002005 100 3.00] 57.03] 37.45] 1.00] 37.45| 11176 500
Tions00s | a7.75] 100 T.00] ans3| ansa| von| ansal 1a>7a] ool
T1002007 | 37.23] 1.00 3.00] 36.20] 33.25] 1.00] 33.25| 306.68] .00
11002005 | 48.57| 100 1o00| 23.25] 4031 1.00] s031| 13243 5.0
1ov2011 | aves| rov 3.00| 10./2] 1368 100 1vew| 13| sou
11002012 | 20.44] 1.00 3.00] 23.47] 15.05] 1.00] 19.02] 6293 300
Tians015 | 3818 100 3an] 100 3uas| Tia00] soo
Ti002016 | 34.52] 1.00 3101 100] 3roi] be24] 300
11002017 | 57.58] 100 3248 100 52as| 107.23| 3.00)
1ovz01s | 3156| 100 aros] 1oo| ares| 1ases| soo| avs _ .
o [Ti00Z0TS [ ZEcal 00 I 15, 3A7| H0[E{e] BEAREA
B e 07> | aasa] 100 3667 100] 3667| 11m0s| zo00| A7 ) . )
Table 15. Analysis of variance for the company size data
11002025 | 36.78] 100 3623| 100 3623| 10714 3.0 3571
11002020 | 43.53| 100 a529) 1o00| asze| 1372 3o00| azes
Ti003041 | 2465 1.00] 246 2455 100 2435|7373 300[ 2457 e SS_ df MS R
T T i e R R e R R = wWEe | 72D | MEED | (F raio)
11002017 | 21.97] Loo| 2107 31.07] 100] 3107 6501 3.00] 2107
11002047 | 24.76] 1.00| 24.76| 26.06| 1.00] 26.06| 28.83| 100| 28:88| 8230 3.0 27.43 =i
Tioustis | dakr] i00| aoss| Asas| Zoo|aser| 4ses] woo| asss| sbas| so9| asss HO : 128] SSTreatments 0 1 0 0002
11002107 | 42.64] 1.00] 42.64] 4920 1.00 45.20] 46.06 100 46:66] 136.70] 3.00] 2623 25iA12] BAL
11002100 | 57.1%] 1.00] 5718] 962| 100 5967 raei] 100] 2ae Ana1| a00| oAa7 TOINE SSE 2786759 208 13398
11002112 | 35.89] 1.00| s8] sv6| 100| 3556 3s8s] 100 2rms] 10922 so0| seaq] =7 |oll= Xjo[7t B 8
S [934.5] 35.00] 37.39] 935.37] 25.00] 37.41] 899.59 25.00 35.88] 2765.61] 75.00] 3693 o1l (il (O
ch (FAP 1) SST 2786791 29
it S| Aa =i 112 3 SSTreatments 084 1 084 001
12 48] $3P 2] O] B o8
. SIAQ] B]A
AL B
Table 12. Frequency 4.0 data view | SSE 1056065 0 15087
i il Hop
requency o]
[ QUKD iR ssT 1640 | 71
Frequen Time [
[ HO: 12 SSTreatments 289 1 289 003
Toid Zoid 7074 Toid Ezl ESINIS
] F5Ale] At
- Companya [Frequenc Camparye Frequenc] e e Companya [Fequen ) SSE 73302 63 10798
DD il il il bl P ) 37 |ojl= Xjo[7}
AL003001] 35,37 | 100 [35.37| 33.77 | 100 | 3377 | 3211 | 100 | 3211 ] 30.63 | 100 | 3063 | 13188 | 400 |3297
OICL(REHEA
A1003003| 2319 | 1.00 [23.19] 2061 | 100 | 2061 | 17.78 | 100 | 17.78 | 1654 | 100 | 1654 | 7812 | 400 | 1953 ACHEESY) SST 734211 ]
[A1003009] 30,66 | 100 [30.66] 26:09 | 100 | 2609 | 24,07 | 100 | 2407 | 2410 | 100 | 2410 104,92 | 400 | 2623 -
110uzus0 | @z | tou (w2l 5602 | 2w 1502 | 5600 | 1ov [ 500v | 53,09 | Lov 5005 | sowor | wuv (597 HO : 1’23§| SSTreatments 6875 2 037 031
Asiinlo] &
F5Ae] SiAL
ivusun0 | Soiks | A | Ses | Soms | L] S0 | UMD | AN | SONS | 00 | LV | Su0s | UL Mo | 38t = SSE 207BB 186 11148
M1007013] 2544 | 1.00 |25.44] 24.14 | 100 | 24.14 | 2420 | 100 | 24.20] 2319 | 100 | 2319 | 9697 | 400 | 24.24 F7|oif= xjo7}
M1007034] 3137 | 100 [34.37] 3247 | 100 | 32.47 ] 3079 | 100 | 30.79 | 2400 | 100 | 2400 | 121.63 | 400 | 3041 QUCHEAP [24) SST 2080467 188
[M1007035] 5144 | 1.00 [51.44] 5177 | 100 | 5177 ] 5012 | 100 | 5012 ] 499 | 100 | 4949 | 20282 | 400 | 50.71
IM1007036[ 34.65 | 1.00 |3465| 3354 | 100 | 3354 | 3116 | 100 | 31.16| 3017 | 100 | 3017 | 12952 | 400 |32.38 HO : 1,233 SSTreatments 1067 2 533 003
$1008001| 5381 | 100 [53.81 50.83 | 100 | 50.83 | 5061 | 100 | 50.61| 4492 | 1.00 | 4492 | 20017 | 400 |50.04 ESYINET
51008002 5383 | 100 |53.83] 5225 | 100 | 5225 | 5164 | 100 | 5164 | 5186 | 100 | 5186 | 20058 | 400 | 5240 . s SSE T047.06 45 1566
Z%7 [1412.16]35.00]40.35]1340.84] 35.00 | 38.31 [1295.80] 35.00 | 37.02 |1238.93] 35.00 | 3540 |5287.73|140.00] 37.77 = o= Aot
QUCHET [ZIRp SST 705773 47
O : 1238 SSTreatments 347 2 1673 02
i MHEA| O1FE0| 5| 25{7 |1 = e
H 13 FESA 2A4E0| 43| £ [ HoE & 23{Al0] BIAL o 0% P 0
Table 13. Information and Communications industry =7 ojl= xjo[7} - -
. ALK HEA
frequency 40 data view S E=s) SsT 618341 74
4 _
Tord 7074 Tord PH] 57 HO : 12345 SSTreatments 4017 3 15306 1.01
A=iAlo]
I e [Company [Freque B B INCIRCN
[ i N A e e P s P A O N A (o= Ko} SSE 20091.65 136 152.14
11002001 | 50.88] 100] 50.88| 48.96] 100[ 4896 5176 100 5176] 4582 1.00] 4582 197.42[ 400| 49.36 =
11002002] 23.47] 1.00] 2347] 23.00] 100[ 2300 2234 100 22.34] 2318 1.00] 2318] 9199] 4.00] 23.00 UCHEAHP 1) SST 2115081 139
11002009| 33.16] 1.00] 33.16[ 32.26] 100[ 3226 3L56| 100 3156] 29.69] 1.00] 29.69] 12667 400 3167 —
11002010] 40.22] 1.00] 40.22| 36.78] 100[ 3678 4092 100 4092 3737 100] 37.37] 15529| 400| 3852 HO : 12343] SSTreatments 131.58 3 438 039
11002030| 31.16] 1.00[ 31.16] 28.07] 1.00[ 2807 25.94] 100 2594] 27.41] 1.00[ 27.41] 11258 400] 28.15 B INCIRCING 53085 ) ey
11002031 ] 37.70] 1.00] 37.70] 35.67] 100[ 3567 3598 100 3598 35.5] 1.00] 3525 144.60] 4.00] 3615 F7ojk= xjo |7t SSE X
=
11002032] 51.79] 1.00] 5179| 45.83] 100[ 4583 4301 100 4301 47.08] 1.00] 47.08] 187.71] 4.00| 4693
HUEM OACH A HEA]
B8 1002033 4.58] 100| 54.58] 5693 100] 5683|4850 100 ass0| 5157] L00] 5157 21158] 400] 5290 poHE=Esy SST H1243 51
11002034 ] 4%.00] 1.00] 49.00[ 48.09] 100[ 4809 4613 100 46.3] 4051 1.00] 4051 18373 400[ 4593
11002035 31.12] 1.00] 3L12[ 28.15] 100[ 2815 2735 1002735 2694] 1.00] 26.94] 11356 4.00] 2839 HD : ol SSTreatments 91329 3 0443 23
Pl
11002036] 46.52] 1.00] 4652] 38.72] 100[ 3872 3870 100 38.70] 3513 1.00] 35.13] 15907 400 39.77 _ e
11002037]_43.66] 100] 43.66 43.05] 100[ 4305 4L71] 100 4171 4088 100] 40.88] 169.30] 40| 42.33 AleO”F Ao SSE 822538 620 262
11002038| 59.13] 100] 59.13( 58.99] 100[ 5899| 5603 100 5603 5587 100] 5587 23002 40| 5751 UCHEAP 1)
27| 552.39]13.00] 42.49]524.50(13.00] 4035] 500.93[130030.23] 49670[13.00] 38.21] 2083.52|52.00] 40.07] SST 8313887 623
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