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Abstract

The purpose of this paper is to develop an online analytical processing (OLAP) database system
for small and medium-sized enterprises (SMEs) growth support. In this paper, we made a model
of measuring SME size first. The model is composed of five determinants of firm growth such as
employment, sales, the amount of export, own technology, and the ratio of R&D expenditure to
sales. Second, we designed the FREQUENCY dimension table which will make staged support of
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R&D expenditure. We developed the OLAP database system by using three dimensions including
the FREQUENCY dimension, and using the model of measuring SME size. Also we assessed past
decisions on R&D expenditure support in the Small Business R&D Support Project by using the

OLAP database system.

SME, OLAP database
past decisions
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Fig 2. A three-dimensional fact schema
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208 20 05 206
CorpanylD Cormpary Cormpany Corpany Compary
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ROI0 29 26
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E01015 459 473

E01018 410 434

101002 487 506

101010 25 B

101012 212 31

101014 212 452

01024 M1 472

101028 497 530

101029 406 44

101030 422 452

101032 255 200

NO1004 00 518

NO1007 463 490

NO1008 432 470

BO10G 459 499 511

MD1006 57 460 468

AD1002 47 512 27

A01005 491 498 532

HO1008 597 607 617

FO1001 483 51.3 28

FO1003 453 463 475

EO01002 B0 515 534

EO01010 %2 474 485

EO01012 560 575 579

101001 B 4900 5040

101009 2740 4238 490

101011 4990 5180 520

101023 42200 260 440

NO1002 5720 5070 8220

MO1004 31.40 4650 5190 54.80

101003 370 590 720 4780

NO1005 570 57.0 560 5.9
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Fig. 3. COMPANY GROWTH cube
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Table 6. Frequency 20 data view

Frerquency
20
Time
1of2 20f2 B
CompanylD C:i':::)‘y Frequency| Avg C:E:;;'y Frequency | Avg C::Z":;;‘y Frequency | Avg
801003 565 10 [s65] 590 10 [s90] 1155 20 |[s78
E01005 275 10 [275] 454 10 |454]| 729 20 [365
E01006 478 10 [478] s10 10 |s10| 9ss 20 [494
E01009 468 10 [468| 483 10 |483] o1 20 |476
01011 481 10 [481] s04 10 |s04]| 985 20 |493
01014 486 10 486 523 10 [523] 1009 20 [s0s
E01015 459 10 [4s9] 473 10 |#73] 932 20 | 466
E01018 410 10 [410] 434 10 |434] 844 20 |422
F01002 4a.1 10 [441| 496 10 |496| 937 20 | 469
H01006 36.2 10 [362] 507 10 |507] 869 20 [435
H01010 55.7 10 [557] 574 10 |s74] 131 20 [ s66
101002 487 10 [487] so0e 10 |s06| 993 20 [497
101010 295 10 [295] 381 10 |351] 646 20 [323
101012 212 10 |212] 381 10 |381] 593 20 [297
101014 272 10 [272] 452 10 |452| 724 20 [362
101024 411 10 |41 472 10 |472]| 883 20 |442
101028 497 10 [497] s30 10 |s30] 1027 20 514
101029 406 10 [406| 444 10 |444] 850 20 [425
101030 422 10 |a22] as2 10 |452]| 874 20 [437
101032 255 10 [255] 290 10 |290] sas 20 |73
M01003 532 10 [s32] 421 10 |421] 953 20 |477
M01007 458 10 [4s8[ 492 10 |492] 950 20 |475
N01004 39.0 10 [390] s18 10 |s518] 908 20 [454
NO01007 463 10 [463] 490 10 |490] 953 20 |477
NO1008 432 10 [432] 470 10 |470] 902 20 [4s51
RO1005 239 10 [239] 426 10 |426] 665 20 333
R01010 480 10 [480] 496 10 |496| 976 20 [488
s 11233 | 270|416 12739 | 270|472 23972 | 540 [a44
7 38 TP I HoE &
Table 7. Frequency 3.0 data view
Frerquency
30
Time
1of3 20f3 30f3 Eel
oy, P ey v | | e | v | piend| M | iy A
Sizef) Size(V) SizelY) Sizef)
M2 47 | 10 47| 512 | 10 |512] 527 10 |s27| 486 | 30 495
ADLOGS 491 | 10 491 498 | 1 |49 32 10 [S32| 1521 | 30 507
BOIOC5 459 | 10 459| 499 | 10 [499] 511 10 |51 M68 | 30 430
02002 330 | 10 30| 515 | 1¢ [515] 534 10 |534[ 1319 | 30 450
00 542 | 10 2| 474 | 10 |474] 485 10 |45 11| 30 500
0022 560 | 10 560| 575 | 10 |575| 579 10 |578| 1714 | 30 511
F0001 483 | 10 483| 513 | 10 |513] 528 10 |S28| 1524 | 30 508
FOL003 453 | 10 453| 463 | 10 [463| 475 10 |475| 1391 | 30 dpd
HOW08 597 | 10 se7| €07 | 10 |ed7| 617 10 |€L7| 1821 | 30 €07
0100 336 | 10 36| 490 | 10 |490| 504 10 [S04| 1330 | 30 443
01009 274 | 10 24| 438 | 10 |438] 449 10 |49| 1s1 | 30 387
01 499 | 10 499 516 | 1¢ |516| 532 10 |S32| 147 | 30 516
0023 420 | 10 420 426 | 10 |426] 44 10 |44] 190 | 30 40
MO00S 557 | 10 57| 460 | 10 |40| 468 10 |48| 1485 | 30 495
Nowo2 572 | 10 572 597 | 10 |sa7| 622 10 €22 1791 | 30 597
EoA 7020 | 150 468| 7583 | 150 |506| 7907 150 |520] 2420 | 450 408
I 8 43 ol [ ElolE &
Table 8. Frequency 4.0 data view
Freruency
4
Time
Lold 2of4 Jofd 4of4 254
Compan ) (o:’npan‘y Freuensy | Avg (arnpa"}vf(equen:y Aig (u‘mpaw,‘ Frequency | A L‘?F?ny Frequency| hig anm Frequeny  kig
Szelf) Siell) Sielt) Sizeff) Szelf)
U0 | 79| L0 (wapaa | 0 48 42 10 (42 98| W |WE s 40 42
VO | 14| LD R[S | LD 45 5LE 10 |SI9) MB | 10 | ME 1ME 40 42
NS | 47 | LD [T 7| L0 ST BB 10 |S36) M9 | L0 | ME 2y 40 %7
Bt R I A N D I G T N VS
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11 AL &4E Hole 7
FE9 o= 7|57 HoE 7 Table 11. Hectricty and Electronics industry data view
Table 9. Company size data view by year

Year

2003 2004 2005 2006 i tall

e | Type | Company| Company | T Company | T eompany | o Toompany | o0 [Company [

ency Industry | 1D Sizetvy | M| sizetvy | M| Sizetvd | M| Sizecyy | M| Sizecyy | M
'\C\C’. CO1001 58.6 58.6 £8.6 58.6
i EOD 003 56,6 56.6 55.6 56.6
aronel J—. onman Feae FO1004| 205|205 205|205
e o Comen e
wl Gl el g E0100% 205 |ade a06 |aas
_ i - £01013 434 |43 4 434 |a3a
E0lUIs 319 |31 319 [51.9
Fon017 o oz a7o |ore

E0T019
1 @zl Eonz0

/¢ [ore
378 |37.8
304 |30.4
2935 293
43,0 [43.4] 43.0 [43.0
28,7 |28 287 |28.7
28.0 |26.0| 20.0 |20.0
435 |a33] 433|453
290 |pa0| 290 |290
155,/ |45.2] 130 [as./| 691 [34.6] 361.5 [86.1] (030 [39.1
275 |27.5| 454 |a5.4

478 478 51.0
H 10, 234 4B ool 7 B Eﬁlﬁ?? e Tan =
Table 10. Information and Communications industry = =
data view B I W AT e
Bt | o |ave] ik
e | R el B ] B
2003 2004 5005 2006 ] EEE] 952 [39.2] ase.s [as.7 66
Fretqu| Type |Compa| Compan Cormpan Cormpan Cormpan Cormpan
ey ety b | Ste) | ™ smte) |8 | st | 9 | sy | ™8 | simtey | % 3. A=zn o EE
olo0d] 343 [343 3.5 [303 T Ee = =
01005 252 |25 %9 |22 X6 - 3% 119 Z "lolg] Bl U3t A M A=L 3}
i Stk Jis LB ol BaEae ANSECE 12 32)
i8] 310 [310 310 [310
01013 36 [336 86 |36
0i018]_ 497 |aa7 91 |87 E 12 3A37| Ho[E2] EAEA
1018 337|337 3.7 |37 Table 12. Analysis of variance for the company size data
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