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How Dominance and Expectation influence investment on radical innovation
— analysis of MBA students in Taiwan with MARKSTRAT Online simulation.

Student : Fuh-Sheng Huang Advisors : Dr.Ying-Chan Edwin Tang

The Master Program of Business and Management
College of Management
National Chiao Tung University

ABSTRACT

The adage “Winners take all” has become the reality in modern business,
specially, for manufacturing industry in Taiwan. Most of the “Winners” have
focused on economic scale of production in mass production and cost cutting to
dominate the market and to generate high profit. Indeed, the resources the
dominants can employ are much higher:than those non-dominants. Once the
dominants enter into the market or preduct segment, they quickly establish
effective barriers to hindet the jentries of other competitors. However, the
experiences of past successful strategy might-be duplicated by the competitors.
Therefore, investment alternative. on' radical innovation investment or
improvement on existing products could be a resource trade-off dilemma. This
research is to study how market dominance and managerial expectation
influence company’s radical innovation investment decision. The data is
compiled from the MARKSTRAT marketing competition by NCTU MBA
students over eight periods of simulated games. The results show that market
dominance does not have significantly statistical relationship with radical
innovation investment. The market dominance, however, has positive impact on
absolute investment model. In addition, the managerial expectation in
introducing radical technologies has no significant impact on innovation
investment. Innovation investment is beneficial to performance, but the amount
of radical products introduced does not.

Keywords: Dominant ~ Market Orientation * Incumbent’s curse - Escalation of
commitment ~ Inertia ~ Wealth effect ~ Expectation.
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+ A STl 0 & 2 F% A 45 (Factor Analysis) ETF S A
AERF, ~ THiks, ~ THE (*P%)J:‘E%%’i%ﬁé
FHENF TR /’v\f"’r':"ﬁiﬁ’ﬁi'ff* C B ERC R AR A e (4p
V'J%B‘fi‘tl 5'5 2 BRBHEEHERIME 3 V) L RED
3 % R 4p B > ¥ Kaiser's Measure of Sampling Adequacy: Overall
MSA 0.55538052 (>0.5) > F# R/ FFZ 47 - (*F#4-11)

HEFEFLAF EFRKESN1DFZ FEBR2BFZ 0 A
AR 91.4%(4ovit 4 4-12) 0 # d #pcid <t 3 B (Scree Plot
of Eigenvalues )¥ 14 *é NEBRFF 102 %3 B F 2408 4-3)
PR LEE (doftd 4-13) > SEAPM I3 ERM > 228 I35
7 £ % 0.06054974 (3% + > §f @ 0.05)

Ed 2R (5 (Rotation) » 4FfciE A B 2 2.097 ~ 1.558 % %
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Unit Total | Sonite
market
KU 419
Retail sales K$ 150,965
Revenues N 99,368
Production
Cost of goods sold K$ -44,509
. Inventory holding and K$ 576
disposal cost
Markoting
Sales force K$ 2,678
expenditures
Con.trlbutlon after K$ 42,415
marketing
Other expenses R ,
N .Mf‘[ket research K$ 655
Research and development  K$ 0

Interest paid K$

Exceptional cost or
profit K$
Net contribution K$
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i # 4-2 ~ MARKSTRAT 2 2 7 1 5 4% %

A E ! 0 I Y

Market share

Total 13.9% 17.7% 13.9% 152% 17.5% 21.9%

Sonite market 13.9% 17.7% 13.9% 15.2% 17.5% 21.9%

\/nditA mrAavi A+
Retail sales

Total 74,310/ 94,670 74,310 81,536 93,761 117,694

Sonite market 74,310/ 94,670 74,310 81,536 93,761 117,694

Vodite market - - - - - -
Contribution

Before marketing 28,567 37,166 28,567 31,599 38,043 48,252

After marketing 23,318 30,475 23,318 26,350 31,885 41,215

Net 23,068 30,038 23,068 25,913 31,448 40,757

Cumulative net 42,758 49,727 42,758 45,603 51,138 60,446
Shareholder value

Stock price index 956 1,199 956 1,047 1,212 1,523

Market capitalization SSLISIAI8.E8 39135 417,341 483,162 607,406
_ ClitEme (S e 420/ 421 420 456 4.77 5.44
Investment
 CUMUERES U @ 390/ 395 390 409 424 466
Investment

it % 4-3 ~ MARKSTRAT " #5 4k af £
: . i Sonite Vodite
Sl Ve { market market

Sales

Units sold U 228,869 228,869

Average retail price $ 414 414

Average selling price $ 272 272

Revenues . K$ 62,201 62,201
Production | '

Units produced 231,600 231,600

Cost of goods sold -24,908 -24,908

Inventory holding cost -127 -127

Inventory disposal loss 0] 0

Contribution before marketing 37,166 37,166
Marketing '

Advertising expenditures -4,796 -4,796  -5,443

Advertising research expenditures -647 -647

Sales force -1,248 -1,248

Contribution after marketing 30,475

Other expenses

30,475
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Market research studies -406

Research and development ' | ' 0

Interest paid

Exceptional cost or profit

Net contribution

Next period budget

Physical
characteristics
Firm Brand \ New or Weight \ Design \ Volume Max Freq Power Base cost Retail price
| Modified (Kg) | (Index) | (Dm3) (KHz) (W) 63) ($)
A SAMA No 18 3 75 25 12 87 220
SAL No 13 8 40 40 75 201 450
E |SELF| Modified 13 8 49 40 82 221 525
SEGA| Modified 18 7 72 33 70 174 231
SETH No 18 3 75 25 12 87 160
SEBU No 13 8 40 40 75 201 310
SEHI No 16 9 68 27 56 162 480
| SIRO No 18 3 75 25 12 87 200
SIBI No 13 8 40 40 75 201 450
O | SOLD No 17 6 84 22 33 141 248
SONO No 14 8 50 41 81 214 519
SOGA No 18 7 72 33 63 166 255
SOBU No 13 8 40 40 75 201 470
SOHI No 16 9 66 29 61 210 525
u SULI | Modified 13 8 49 40 82 216 530
SUPO No 16 9 68 28 59 215 510
SUMI No 13 8 49 40 82 216 530
Y |SYCA No 13 8 40 40 75 201 545
YA No 16 9 66 32 62 186 530
YP No 18 7 73 30 52 156 260
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4 4-5 & 2 7 CAM 4 4

Al E o) u \%

Market share

Total 13.9% 17.7% 13.9% 15.2% 17.5% 21.9%

Sonite market 13.9% 17.7% 13.9% 15.2% 17.5% 21.9%

Vodite market - - - - - -
Retail sales

Total 74,310 94,670 74,310 81,536 93,761 117,694

Sonite market 74,310 94,670 74,310 81,536 93,761 117,694

Vodite market - - - - - -
Contribution

Before marketing 28,567 37,166 28,567| 31,599 38,043 48,252

P RIS 23318 30475 23,318 26,350 31,885 41215

23,068 30,038 23,068] 25,913 31,448 40,757

Cumulative net 42,758 49,727 42,758 45,603 51,138 60,446

Shareholder value
Stock price index Base 1000 956 1,199 956 1,047 1,212 1,523
Market capitalization €Y 381,332] 478,234 381,332 417,341 483,162 607,406
Current return on investment Ratio 4.20 4.21 4.20 4.56 4.77 5.44

Cumulative return on investment Ratio 3.90 3.95 3.90 4.09 4.24 4.66

it 4-6~ A F L oo g HHRA

A E [ o U Y

Market share

Total 13.9% 17.7% 13.9% 15.2% 17.5% 21.9%

Sonite market 13.9% 17.7% 13.9% 15.2% 17.5% 21.9%

Vodite market - - - - - -
Retail sales

Total 74,310 94,670 74,310/ 81,536 93,761 117,694

Sonite market 74,310 94,670 74,310/ 81,536 93,761 117,694

Vodite market - - - - - -
Contribution

Before marketing 28,567 37,166 28,567| 31,599 38,043 48,252

After marketing 23,318 30,475 23,318/ 26,350 31,885 41,215

Net 23,068 30,038 23,068/ 25,913 31,448 40,757

Cumulative net 42,758 49,727 42,758| 45,603 51,138 60,446
Shareholder value

Stock price index Base 1000 956 1,199 956 1,047 1,212 1,523

Market capitalization €Y 381,332] 478,234 381,332 417,341 483,162 607,406

Current return on investment Ratio 4.20 4.21 4.20 4.56 4.77 5.44

Cumulative return on investment Ratio 3.90 3.95 3.90 4.09 4.24 4.66

54



s RN 1 B HERI TR

obs ﬁ?i’ ‘gﬁ - Elf ,‘f'ﬁg EIZT?J %ﬂjﬁm BUAFSEET IS¢ Firml Firm2 Firm3 Firmd Firms
1 0 8000 13.9 7900 80 0 0 0 0 1
2 0 12000 113 9250 1562 0 0 0 0 I
3 0 16000 8.9 9800 2474 0 0 0 0 1
4 0 20000 7.7 1000 44 0 0 0 0 1
5 0 24000 6.6 9350 42863 0 0 0 0 1
6 0 29241 43 8200 2457 0 0 0 0 1
7 0 34482 2.7 8500 63261 0 0 0 0 1
8 0 39723 2.4 8700 7578 0 0 0 0 1
9 0 9443 17.7 7900 80 0 0 1 0 0
00 16123 22.0 12000 15612 0 0 1 0 0
1100 33253 25.8 20650 24474 0 0 1 0 0
12 7780 44111 18.2 21600 34244 0 0 1 0 0
13 1000 52697 167 14000 42863 0 0 1 0 0
14 7200 62809 14.0 23400 52457 0 0 1 0 0
15 6709 73036 25.6 24350, 63261 0 0 1 0 0
16 8125 82757 28.1 24350 475788 0 0 10 0
170 8000 139 7900 80 0 0 0 0 0
180 12000 113 9250 5612 0 0 0 0 0
19 0 16000 89 9800 474 0 0 0 0 0
20 0 20000 7.7 1000 44 0 0 0 0 0
21 0 25000 6.6 9350 42863 0 0 0 0 0
20 29000 4.4 8200 2457 0 0 0 0 0
230 34000 28 8500 63261 0 0 0 0 0
240 39000 25 8700 7578 0 0 0 0 0
250 8000 152 7900 80 0 0 0 1 0
26 0 13580 167 10350 15612 0 0 0 1 0
270 22480 178 15300 24474 0 0 0 1 0
28 100 37380 17.1 21600 34244 0 0 0 1 0
29 100 45904 18.7 14150 42863 0 0 0 1 0
300 57134 22.1 16950 52457 0 0 0 1 0
31 0 69494 27.3 17200 63261 0 0 0 1 0
20 85294 42.6 23550 75788 0 0 0 1 0
33 0 8909 175 7900 80 0 1 0 0 0
%0 16744 163 12600 15612 0 1 0 0 0
350 28592 142 14550 24474 0 1 0 0 0
36 0 40465 20.1 15400 34244 0 1 0 0 0
375000 53222 19.3 21850 42863 0 1 0 0 0
38 2568 65631 16.6 19300 52457 0 1 0 0 0
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39
40
41
42
43
44
45
46
47
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
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77
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79
80

2800
3000

2000
4530
6460
8414
5403

100
9010
1220
2900
5060
1800

S O O O O O OO O 0 0O O O O O o o o o o o <o <o o<

76686
85806
9550
23225
39765
57351
68690
80793
91330
105078
9190
14533
22238
25984
29384
38034
46584
52224
8240
14240
25709
34555
36961
47592
59257
72457
9050
13547
18944
28820
34075
40683
50177
62057
8000
12000
16000
20000
24000
28000
32000
36000

13.8
12.7
21.9
22.4
24.4
29.3
31.7
38.5
27.9
21.8
17.0
18.4
19.4
12.1
11.5
90.4
21.9
42.2
19.1
21.7
19:5
27.1
291
30.8
35.0
31.9
14.1
15.7
17.4
20.0
22.0
25.0
29.2
40.2
16.1
11.2
10.0
8.2
8.6
5.1
0.9
0.1

19250
10500
7900
16300
20250
15400
22500
23400
24350
24350
7150
9600
11700
16150
8350
17800
25800
23750
7150
11350
15100
15450
8350
16850
20500
24250
7150
8800
9600
15400
9350
12650
16850
23850
7150
9900
7650
8900
8350
8700
9050
9500
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63261
75788
8650
15612
24474
34244
42863
52457
63261
75788
8497
13701
18695
24723
28340
33623
39701
47775
8497
13701
18695
24723
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39701
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39701
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39701
47775
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81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

0

3120
2719
1700
4250
800
2160

100
5145
4080
14871

764
2140

8500
14750
20720
27670
29761
33361
35311
39161

8000
13136
19614
25514
27514
32313
33399
37167

17.1
17.1
16.6
19.2
19.1
15.2
11.5
8.7
16.6
15.8
17.0
13.4
9.6
5.0
1.5
2.7

7150
10500
11500
13850
8700
13100
9050
12500
7150
10450
10800
15400
8350
8700
9050
9500

57

8497
13701
18695
24723
28340
33623
39701
47775

8497
13701
18695
24723
28340
33623
39701
47775
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gz~ 423 LARE BIECAI T B

MY E J@Fﬁf' FE | il ¥ T 1

| ﬁJﬁF*‘ %ﬁ%@ﬁgrAitu Firml Firm2 Firm3 Firm4 Firm5

obs

] RARR R

1 0.01 8000 13.9% 7900 8650 0 0 0 0 1
2 0.01 12000 11.3% 9250 15612 0 0 0 0 1
3 0.01 16000 8.9% 9800 24474 0 0 0 0 1
4 0.01 20000 7.7% 1000 34244 0 0 0 0 1
5 0.01 24000 6.6% 9350 42863 0 0 0 0 1
6 0.01 29241 4.3% 8200 52457 0 0 0 0 1
7 0.01 34482 2.7% 8500 63261 0 0 0 0 1
8 0.01 39723 2.4% 8700 75788 0 0 0 0 1
9 0.01 9443 17.7% 7900 8650 0 0 1 0 0
10 0.01 16123 22.0% 12000 15612 0 0 1 0 0
11 0.005714 33253 25.8% 20650 24474 0 0 1 0 0
12 0.417606 44111 18.2% 21600 34244 0 0 1 0 0
13 0.104319 52697 16.7% 14000 42863 0 0 1 0 0
14 0.415896 62809 14.0% 23400 52457 0 0 1 0 0
15  0.396138 73036  25.6% 24350 63261 0 0 1 0 0
16 0.455284 82757  28.1% 24350 75788 0 0 1 0 0
17 0.01 8000 13.9% 7900 8650 0 0 0 0 0
18 0.01 12000 11.3% 9250 156121 =0 0 0 0 0
19 0.01 16000 8.9% 9800 24474 = 0 0 0 0 0
20 0.01 20000 7.7% 1000 34244 0 0 0 0 0
21 0.01 25000 6.6% 9350 42863 0 0 0 0 0
22 0.01 29000 4.4% 8200 52457 0 0 0 0 0
23 0.01 34000 2.8% 8500 63261 0 0 0 0 0
24 0.01 39000 2.5% 8700 75788 0 0 0 0 0
25 0.01 8000 15.2% 7900 8650 0 0 0 1 0
26 0.01 13580 16.7% 10350 15612 0 0 0 1 0
27 0.01 22480 17.8% 15300 24474 0 0 0 1 0
28 0.006667 37380 17.1% 21600 34244 0 0 0 1 0
29  0.011596 45904 18.7% 14150 42863 0 0 0 1 0
30 0.01 57134 22.1% 16950 52457 0 0 0 1 0
31 0.01 69494  27.3% 17200 63261 0 0 0 1 0
32 0.01 85294  32.6% 23550 75788 0 0 0 1 0
33 0.01 8909 17.5% 7900 8650 0 1 0 0 0
34 0.01 16744 16.3% 12600 15612 0 1 0 0 0
35 0.01 28592 14.2% 14550 24474 0 1 0 0 0
36 0.01 40465  20.1% 15400 34244 0 1 0 0 0
37 0.281579 53222 19.8% 21850 42863 0 1 0 0 0
38 0.171463 65631 16.6% 19300 52457 0 1 0 0 0
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

0.202093
0.247525
0.01
0.01
0.01
0.113727
0.249738
0.353141
0.443987
0.282126
0.01
0.01
0.012812
0.706334
0.264069
0.251082
0.371785
0.241935
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

76686
85806
9550
23225
39765
57351
68690
80793
91330
105078
9190
14533
22238
25984
29384
38034
46584
52224
8240
14240
25709
34555
36961
47592
59257
72457
9050
13547
18944
28820
34075
40683
50177
62057
8000
12000
16000
20000
24000
28000
32000
36000

13.8%
12.7%
21.9%
22.4%
24.4%
29.3%
31.7%
38.5%
27.9%
21.8%
17.0%
18.4%
19.4%
12.1%
11.5%
90.4%
21.9%
42.2%
19.1%
21.7%
19.5%
27.1%
29.1%
30.8%
35.0%
31.9%
14.1%
15.7%
17.4%
20.0%
22.0%
25.0%
29.2%
40.2%
16.1%
11.2%
10.0%

8.2%

8.6%

5.1%

0.9%

0.1%

19250
10500
7900
16300
20250
15400
22500
23400
24350
24350
7150
9600
11700
16150
8350
17800
25800
23750
7150
11350
15100
15450
8350
16850
20500
24250
7150
8800
9600
15400
9350
12650
16850
23850
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9900
7650
8900
8350
8700
9050
9500
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82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

0.01
0.01
0.343234
0.281208
0.44843
0.541401
0.290909
0.359401
0.01
0.01
0.015202
0.465822
0.671053
0.756024
0.412973
0.362221

8500
14750
20720
27670
29761
33361
35311
39161

8000
13136
19614
25514
27514
32313
33399
37167

17.1%
17.1%
16.6%
19.2%
19.1%
15.2%
11.5%
8.7%
16.6%
15.8%
17.0%
13.4%
9.6%
5.0%
1.5%
2.7%

7150
10500
11500
13850

8700
13100

9050
12500

7150
10450
10800
15400

8350

8700

9050

9500

8497
13701
18695
24723
28340
33623
39701
47775

8497
13701
18695
24723
28340
33623
39701
47775
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Firm1~Firm5 £LiEE58 8 ( Dummy variables )

HEH 7 0.34 » G671 5 BT ERR AT ] g 0.25 = T2

7 " 5o = =% 5 k2L > 2.
Kl‘tl-é\:ﬁ:"‘l— Z - > 5T -ﬁ-?:%[\"%[\"iﬂ&.—if LE )&Kl Z\
W 404-8 ~ AR B Tl 49
Pearson Correlation Coefficients, N = 96
Prob > |r| under HO: Rho=0
I T N Lok
AllFrEEY Eﬁ‘%”' ﬂjlf’? RAREFEET i
ATy 1.00000 0.45677 0.10834 0.44716 0.32398
<.0001 0.2934 <.0001 0.0013
E\lz'éjﬁtfﬁ[}[ﬁfjﬁﬁﬁi{“, 0.45677 1.00000 0.35804 0.76419 0.83655
<.0001 0.0003 <.0001 <.0001
R ﬁ:ﬁ IF} 0.10834 0.35804 1.00000 0.57125 0.01915
0.2934 0.0003 <.0001 0.8531
FAASEET 0.44716 0.76419 0.57125 1.00000 0.46006
<.0001 <.0001 <.0001 <.0001
E @7 R A 0.32398 0.83655 0.01915 0.46006 1.00000
0.0013 <.0001 0.8531 <.0001

» j{ Firm1 2= F;%élf,,h | AR ERRE 0.5 ~ T RIAFIET
1) S PR B )

HILTT ) = F g ARy -
£ 429 3 AR A 5
Parameter Estimates
Parameter Standard Variance
Variable DF  Estimate Error tValue Pr>|t| Inflation
Intercept 1 -1111.48023 94578169 -1.18  0.2432 0
P ﬁcfﬁ[}[ﬁﬁﬁjﬁi{[ﬁ 1 0.06583 0.03378 1.95  0.0545 10.01894
e E‘%lf 1 lfjr 1 -5590.13719 3031.26884 -1.84  0.0686 2.23170
Eﬁﬂﬁ?ﬁ 1 0.13865 0.07793 1.78  0.0788 3.69065
H L 1 -0.03867 0.03094 -1.25  0.2148 6.07162
Firml 1 1123.17787 1094.86905 1.03  0.3078 2.95287
Firm2 1 773.59262 1022.84807 0.76  0.4515 2.57716
Firm3 1 -103.68923  915.87912 -0.11 09101 2.36173
Firm4 1 528.78423  931.66343 0.57 0.5718 2.02957
Firm5 1 1684.59821  833.91064 2.02  0.0465 1.87895
Collinearity Diagnostics
-------------------- Proportion of Variation--------------------
AveCumu AveMkt
Condition PE ﬁ:ﬁ[ PE E%Ff[,[ H T t5e
Number Eigenvalue Index Intercept ;r[;gsq, e T ES FARRTRL BT <
1 537181  1.00000 0.00196 0.00092143  0.00390  0.00151 0.00120
2 1.10549 220436  0.00118 1.138461E-7  0.00620  0.00007457 0.00088035
3 1.01596  2.29944 0.00005235 0.00002016 0.00003561 0.00007499 0.00005272
4 1.00031  2.31736 5.157762E-7 0.00000737 0.00001010 1.471704E-7  3.279336E-7
5 0.95041  2.37742 4.689075E-7 0.00001849 0.00053939 6.154842E-9  0.00004472
6 0.30559  4.19264  0.01421  0.02381 0.08332 0.00005755 0.04150
7 0.10442  7.17234  0.10946  0.01026 0.68633 0.00051227 0.00079300
8 0.08193  8.09730  0.33620  0.03062 0.03428 0.00368 0.02276
9 0.04961 10.40549  0.00134 0.00019297  0.15695  0.63424 0.13073
10 0.01446 19.27316  0.53559  0.93415 0.02843 0.35985 0.80204
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The UNIVARIATE Procedure

Variable: Investment

Tests for Normality
Test --Statistic---  ----- p Value------
Shapiro-Wilk W 0.654485 Pr<W <0.0001
Kolmogorov-Smirnov D  0.401458 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 3.014965 Pr>W-Sq <0.0050

Anderson-Darling A-Sq 15.15013 Pr> A-Sq <0.0050

Variable: Investment

Tests for Normality
Test --Statistic---  ----- p Value------
Shapiro-Wilk W 0.906699 Pr<W <0.0001
Kolmogorov-Smirnov D  0.130022 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 0.406019 Pr>W-Sq <0.0050

Anderson-Darling A-Sq 2.564802 Pr> A-Sq <0.0050

Variable: AveCumuExpenInSonite

Tests for Normality
Test --Statistic---  ----- p Value------
Shapiro-Wilk W 0.820457 Pr<W <0.0001
Kolmogorov-Smirnov D  0.135829 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 0.343819 Pr> W-Sq <0.0050

Anderson-Darling ~ A-Sq 2.141726 Pr> A-Sq <0.0050

Variable: AveMktSharelnSonite
Tests for Normality
Test --Statistic---  ----- p Value------
Shapiro-Wilk W 0.820457 Pr<W <0.0001
Kolmogorov-Smirnov D  0.135829 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 0.343819 Pr>W-Sq <0.0050

Anderson-Darling ~ A-Sq 2.141726 Pr> A-Sq <0.0050

Variable: AveCumuBugt

Tests for Normality
Test --Statistic--- ~ ----- p Value------
Shapiro-Wilk W 0.896837 Pr<W <0.0001
Kolmogorov-Smirnov D  0.179035 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 0.693041 Pr>W-Sq <0.0050

Anderson-Darling ~ A-Sq 4.083279 Pr> A-Sq <0.0050

Variable: InduAveExpen
Tests for Normality
Test --Statistic--- - p Value------
Shapiro-Wilk W 0930826 Pr<W <0.0001
Kolmogorov-Smirnov D 0.1111 Pr>D <0.0100
Cramer-von Mises ~ W-Sq 0.213827 Pr> W-Sq <0.0050

Anderson-Darline A-Sa 1.617918 Pr> A-Sa <0.0050
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The FACTOR Procedure
Initial Factor Method: Principal Components

Partial Correlations Controlling all other Variables

P % Fﬁ#l TR i s QI

R (i RAREE LU
EJZ“EJﬁ: i IEIUE{J}??ELH', 1.00000 0.26903 0.63570 0.85541
EIZ?J F}Fﬁ Iﬂj llJT}‘ 0.26903 1.00000 0.30003 -0.39693
EJ%TEI | 0.63570 0.30003 1.00000 -0.32496
E AR =E 0.85541 -0.39693 -0.32496 1.00000

Kaiser's Measure of Sampling Adequacy: Overall MSA = 0.55538052

E'Z“‘EJ@@%I FE | i T i
RAL S e A A

0.53888573  0.58707417  0.65166808  0.4782235

412~ P AT
Eigenvalues of the Correlation Matrix: Total =4 Average = 1
Eigenvalue Difference Proportion Cumulative

2.58168673 1.50721268 0.6454 0.6454
1.07447405 0.79769306 0.2686 0.9140
0.27678099  0.20972277 0.0692 0.9832
0.06705822 0.0168 1.0000

o B W=

factors will be retained by the NFACTOR criterion.

P& 4-13 - A L A0 M i

Residual Correlations With Uniqueness on the Diagonal

it L ¥ 10
| Fﬁfl | #l .

RO Qi RASERT S
Y FLEORAL L 0.04109  0.00266  -0.02650  -0.02258
T % gl 0.00266  0.08322  -0.10938  0.06328
ARSI, -0.02650  -0.10938  0.15666  -0.06937
S R 0.02258  0.06328  -0.06937  0.06287

Root Mean Square Off-Diagonal Residuals: Overall = 0.06054974
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Ak A S Lk S ks 3
Bl [EE | Rge | [ RE R | R R
RiE | , R | M RE | s
bl (%) (%) bl (%)|#1 (%) bl (%)|o1 (%)
1 2581 6454 6454 2.581 64.54 64.54 2.097 5245 52.45
2 1.074 26.86  91.4 1.074 26.86 91.4 1558 38.95 91.4
3 0.276 6.92 98.32
4 0.067 1.68 100

A 415~ R T2 Al —1 R

The FACTOR Procedure
Rotation Method: Varimax
Orthogonal Transformation Matrix

1 2
1 0.82403 0.56655
2 -0.56655 0.82403
Rotated Factor Pattern
Factorl Factor2
EJZ“EJE¥ [#,Elfjgﬁﬁi HY 090715 0.36877
EJZ*EJ F}Fﬁ 'ﬂJ ||J‘,‘}“ 0.00252 0.95748
FAAH R 0/58327 0:70932
¥Rl 0.96683 -, “0:04864

Varrance Explained by Each Factor
Factorl Factor2

2.0978991 105582617

Mt 4-16~ FlE R
The FACTOR Procedure
Rotation Method: Varimax

Scoring Coefficients Estimated by Regression
Squared Multiple Correlations of the Variables with Each Factor

Factorl Factor2
1.0000000 1.0000000

Standardized Scoring Coefficients

Factorl Factor2

PR AR L 0.41604 0.04879
S il -0.24146 0.72349
BARIE, 0.14773 0.38849
e Q=R 0.55545  -0.28203
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A A-1T ~ R T gl o £
R S

g TR T 1y
E‘E‘-F g,[%gﬁ&gr ‘I Iﬁ} gj%ﬁ%gg‘r =
I ST T TSI 111 111
17691.74468 15.73830 10170.21277 17946.51064
2 77279.85714 26.62143 21757.14286 60855.71429
3 39850.68571 17.00000 13478.57143 42827.37143

Wk

PREAEITE

FEEfL P iy KT
TRRE Eﬁ"‘ﬁ&ﬁ il ,'Fll—gz BARTEET S
TITTTTTTTIfTIffiffriffriffriffrasfsasfsasfrssfrisfrsffrsffriffriffriffriffsrs

1 7777.70237 4.68214 3738.51371 7590.60865
2 12096.63412 9.92644 3985.20616 11742.74692
3 9313.18853 17.10065 5375.30144 12129.52547

A 4-18 ~ 4B B A B 1

The DISCRIM Procedure

Pooled Within-Class Correlation Coefficients / Pr > |r|

J@ﬁ ik i T
AL lﬁ BASEET L
Bl

P VR 1.00000

B i 0.07450  1.00000
BAREEET 0.58974 036349  1.00000
S 4R 0.76739  -0.25786  0.19620  1.00000

ITT\4 19 "‘*:F' -—|' ./u‘z

The FREQ Procedure

Cumulative Cumulative
Innovation3G Frequency Percent Frequency  Percent

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

7 10.94 7 10.94
L 50 78.13 57 89.06
M 7 10.94 64 100.00
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F Statistics,

M4 4-20 ~ H - S HOPR
The DISCRIM Procedure

Univariate Test Statistics

Num DF=2, Den DF=61

Total Pooled  Between

Standard Standard Standard R-Square
Variable Deviation Deviation Deviation R-Square /(1-RSq) F Value Pr>F
=t ﬁ:#,ﬁﬁg—[ﬁs?&ﬁ 24968 18921 20215 0.4440  0.7984 24.35 <.0001
E Engf T ||;'*} 13.0146  11.5809  7.6390  0.2333 0.3043 9.28 0.0003
Eﬁﬁﬁjgl 6437 5197 4751 0.3690  0.5847 17.83 <.0001
E SR 20871 18793 11759  0.2150  0.2738 8.35 0.0006
Firm1 0.4270 0.4274  0.0895 0.0297 0.0306 0.93 0.3982
Firm2 0.4167 0.4079  0.1360 0.0721 0.0777 2.37 0.1019
Firm3 0.3660 0.3718  0.008680 0.0004 0.0004 0.01 0.9884
Firm4 0.3504 0.3561 0.001447 0.0000 0.0000 0.00 0.9996
Firm5 0.3504 0.3478  0.0911 0.0458 0.0480 1.46 0.2392

3

Nt 4-21 ~ A EH AR T BRI

The DISCRIM Procedure
Pairwise Generalized Squared Distances Between Groups

2 I
D@j)=X-X)COV (X-X)
ij ij
Generalized Squared Distance to Innovation3G
From
Innovation3G E'IJ S il
FJ,'J 0  7.45766 1.51147
B3 7.45766 0 736373
1 1.51147 7.36373 0
A 422~ R A R A Tk
Pooled Within-Class Standardized Canonical Coefficients
Variable Canl Can2
=E @ﬁ#@ﬁﬁ‘?j@“?* 1.178188784  -1.574741935
=t ﬁ:ﬁ 7 lﬁ“} 0.025955923 1.195079468
Eﬁ‘é“n HE -0.098316977 0.179708322
F P sId -0.153568069 1.385006100
Pooled Within Canonical Structure
Variable Canl Can2
P ﬁcff AR Y 0.995743 0.014379
=t ﬁ: 7 lﬁ“} 0.346880 0.701926
Eﬁ‘é“n HE 0.692418 0.188572
F P L 0.742997 0.108229
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%+ % 4-23 ~ Class Means on Canonical Variables(Group Centroids)

GROUP Canl Can2

1 -2.026113816  -0.255858920
2 4.783885808  -0.611999256
3 0.807227086 0.588381680

G424 0 2 (4) B HERY K S

HtZ e

Condition -------=----=-=-n--- Proportion of Variation--------------------

Number Eigenvalue Index Intercept ¥ri% Ff[! BIRSY Ff#,;\_gi BOE A Fﬁ#,ﬁﬁﬁj@“?¥ H P

1 4.50711  1.00000  0.00428  0.01095 0.00865 0.00198 0.00193

2 1.22819 191565 0.00367  0.02894 0.02287 0.00008332 0.00162

3 1.14349  1.98533 0.00002543  0.05628 0.01619 0.00003075 0.00005836
4 1.00008  2.12291 0.00000130 6.34486E-10 0.00000362 0.00000339 9.670132E-8
5 1.00000  2.12300 0 0 0 0 0

6 0.49459  3.01876  0.01339  0.42661 0.09139 0.00509 0.00308

7 0.38577  3.41810  0.00214  0.28855 0.16271 0.01719 0.02036

8 0.14589  5.55825 0.10906  0.06783 0.65780 0.01585 0.03400

9 0.07187  7.91903  0.71852  0.09684 0.03508 0.05646 0.00130

10 0.02301 13.99596  0.14891  0.02400 0.00530 0.90331 0.93764

3425 B2 (4) APt BIEED E SULA 4
HAsEZ g

Condition ------------=-=-n--- Proportion of Variation--------------------

Number Eigenvalue Index Intercept ¥ri% Fﬁ#[EﬁJﬁﬁ?fﬁ ik Fﬁpfggr EOEE Fﬁ[}[gﬂﬁ%‘fﬁ H L

1 4.58107  1.00000  0.00422  0.01101 0.00831 0.00202 0.00187
2 1.20868  1.94682  0.00320  0.01044 0.02987 0.00009079 0.00171
3 1.17715  1.97273 0.00016972  0.05951 0.01034 0.00015908  0.00000393
4 1.00007  2.14027 0.00000106 3.701776E-9  0.00000292 0.00000297  7.768252E-8
5 1.00000  2.14034 0 0 0 0 0
6 0.42284  3.29149  0.00340  0.00252 0.23881 0.02418 0.02112
7 0.36380  3.54856  0.02105  0.79241 0.00001080 0.00105 0.00181
8 0.14895  5.54578  0.11717  0.05441 0.66942 0.01800 0.02831
9 0.07391  7.87278  0.65984  0.06969 0.04045 0.06215 0.00480
10 0.02352  13.95587  0.19096 0.00000858 0.00279 0.89235 0.94038
W4 4-26 ~ ’Qﬁi [ER BT
Parameter  Standard Variance
Variable DF Estimate Error tValue Pr> |t Inflation
Intercept 1 36922 18932 1.95 0.0544 0
APy 1 6.02326 2.87289  2.10  0.0390 1.61139
%ﬂrﬁﬁ [ ERE! 1 -30616 17351  -1.76  0.0812 1.99649
W&ﬁ%}&ﬁ 1 5.95942 0.69275 8.60 <.0001 6.48337
ﬁ T 3 1 -1.27487 0.73138 -1.74  0.0849 5.21934
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The FACTOR Procedure
Initial Factor Method: Principal Components

Scree Plot of Eigenvalues

>
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The FACTOR Procedure
Initial Factor Method: Principal Components

Plot of Factor Pattern for Factorl and Factor2

Factorl
1
A
9 C
.8

o
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Plot of Can2*Canl. Symbol is value of CLUSTER.
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Plot of resid*yhat. Legend: A =1 obs, B =2 obs, etc.
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Plot of resid*yhat. Legend: A =1 obs, B =2 obs, etc.
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WAET B B0 g F) R

obs

T 50 00 a9 kW~

A A B B LW W W W W WWLW W WK NN NNNNDNNDNDRNNDDN /= S = e s =
W= O O I3 UNhAhWRN=O VKW IANWU A WNRN —= O OV L A WK

S A b
AN L b

I
|

F1
8132.963
13664.17
20250.72
27341.63
33793.21
41302.67
49484.21
58622.8
8733.308
15379.5
27428.66
37372.77
45732.31
55268.3
65524.22
76526.67
8132.963
13664.17
20250.72
27341.63
34209.25
41202.4
49283.68
58322
8132.963
14321.51
22946.66
34572.41
42906.15
52907.27
64050.61

77582.16
8511.143
15637.86

25489.5
35855.89
45950.73
56442.36
67042.77
77795.17
8777.825
18334.21
30137.91
42881.14
52386.04
62750.36
73135.26

F2
3069.171
3593.614
3807.266
388.5454
3632.429
3185.649
3302.184
3379.88
3069.199
4662.039
8022.505
8391.516
5438.981
9090.767
9459.917
9459.935
3069.171
3593.614
3807.266
288.5454
3632.429
3185.65
3302.185
3379.881
3069.181
4020.993
5944.026
8391.508
5497.268
6585.066
6682.225

9149.176
3069.197
4895.092

5652.632
5982.891

8488.65
7497.977
7478.532
4079.237

3069.23
6332.549
7867.099
5982.958
8741.254
9090.945
9459.933

Dominance

6005.46656
9408.035173
13280.59257

15858.1108
20975.00943
25089.05214
29834.45236

35112.0663
6349.956734
10858.33851
19237.98179
25104.87471
28613.68299
35678.34311
41724.21323
48037.42689

6005.46656
9408.035173
13280.59257

15814:4908
21213.73318
25031.51765
29719.38868
34939.46769
6005.470922
9971639585
15759.57765
23498.02465
27017.45717
33230.59732
39667.02656
48507.51398
6222.477585

11108.2432
17091.55318
23183.84674

30069.278
35657.24374
41731.27708
46418.23173
6375.514111
13282.42757
20724.76134

27214.96441
33872.04475
39971.62678

46091.43496
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

85813.1
8543.066
13656.53
19636.04
2454277
27966.37
24499.56
42432.73

48263.9
8147.828
13534.61
21080.11
28108.65
31118.71
38476.07

46705.2
56681.63
8484.821
13246.31

18265.6
25722.66
29918.02
35601.65
42927.56
52354.82
8047.979

12602.7
17040.78
22053.19
25726.41
30325.02

35365.2
41514.06
8255.999
13746.81
19004.49
2524422
28123.22
32555.41
36742.71
42829.17
8047.979
13075.32
18544.35
24347.23
27188.38

32119.4
35947.24

41999.58

9459.889
2777.826
3729.637
4545.473
6274.201
3243.975
6915.776
10023.2
9226.943
2777.842
4409.518
5866.34
6002.367
3244.102
6546.279
7964.298
9241.113
2777.806
3418.826
3729.63
5982.891
3632.541
4914.579
6546.268
9265.777
2777.82
3846.132
2972.021
3457.62
3243.954
3379.9
3515.841
3690.656
2777.827
4079.269
4467.755
5380.725
3380.001
5089.329
3515918
4856.188
2777.824
4059.835
4195.815
5982.843
3243.961
3379.899
3515.845

3690.675

53365.96036
6113.698972
9462.984573
13249.89507
16819.4479
17462.125
17074.50902
28720.02031
31718.61836
5886.918387
9689.59097
14654.66463
18746.97586
19270.99309
24933.05587
30273.47055
36554.89278
6080.269267
9092.024579
12107.66589
17369.39936
1875147426
22571.96613
27487:31603
34082.92764
5829.615434
8909.112038
11074.39512
14162.33427
16176.82679
18874.80886
21826.1616
25430.63178
5948.980364
9667.296716
12853.61109
16832.20568
17611.46007
20900.25957
22616.61043
26693.64695
5829.617179
9273.518643
12470.96253
16580.15669
17015.70823
19904.42366
22160.1379

25709.23144
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