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Abstract

An Empirical Study on the Size Effect in the
Korean Shipping Industry

Bae, Kee—Hyun
Department of Shipping Management

Graduate School of Korea Maritime University

There exists multiple purposes why the enterprise is try to extend
the size of its scale. most of owners of the company are tend to
extend its scale bigger because it is better position for the big
company to take advantage over the competitors, as well as to be
easier for financing from the money and capital markets. the
methodologies of extending its scale are ways of internal and
external extensions. external growth is the ways of acquisition
legally or acquiring the stocks of other companies. the way of
internal extension is that the capital is increasing by new
investment or the transferring of the accumulated retaining earnings
to the capital. the big companies are more exposed to the media
and the society so that it is more sensitive to the political cost
which is equal to quasi—tax payment. in particular, the more the big
companies are reling on borrowing money from the government or

the bank, the more the political cost is exposed.

There exists a size hypothesis used for mainly probating the proof

in the sector of empirical theory of accounting and it consists of
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the hypotheses of political cost, and of industrial effect. |
emphasized especially on the report to study the hypothesis of
industrial effect related closely to Korea's overseas shipping

industry.

Since the primarily operating fixed asset among the Korea
overseas shipping carriers are vessels so far, the shipping
companies are weightedly affected from the business fluctuation.
Overseas carriers should be invested huge fund to vessels and
its ratio of liabilities is higher than other manufacturing industries
and are critically influenced from the subsidies and its related
benefits of government, depending on the fund of projected
shipbuilding supported by government, the BBC fund under the
condition of asset acquisition named the domestic nationality
after the expire of term of the chartered. also, the oversea
carriers are not only mostly big companies in the scale of
business, and but also they are the capital intensive industry in

consistency with investing a huge cost of vessels acquisition.

In consideration of the above factors, the shipping industries are in
general showing the discrepancy depending on the size of business
of the company to the factors such as the capabilities of profit
ratio, the growth ratio, the ratio of financing cost. in particular,
shipping carriers are oriented to prefer chartering vessels rather
than doing the direct shipbuilding or acquisition, in order to
correspond swiftly the shipping market cycle and to optimize
flexibly the working capital under the condition that shipping

business is highly exposed in the potential risk.
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Apart from probing the relations between the size and the political
cost only in the field of the generally accepted empirical
accounting based on the consideration of business environment of
overseas shipping carriers, the root purpose of the report is to
understand the financial structure of shipping industry where it
includes of unique processes of financing and of capital intensive
industry as well as of the big size of the companies, and also, to
analyse the specific business trend and indicators representing the
performance of the business of the company, and to capture the
diagnosis of shipping business by the size, and finally to establish
the reasonable system of shipping business to achieve the

advantage of competition.

This report is used the method of t-Test to probe the discrepancy
of the variables of financial numbers based on the different size of
sale and also used the method of Logistics Regression Analysis in
probing the powers of discrimination and forecast of financial
variables of the scale of sales. Stated below the brief summary of

result of the report analysis as:

Firstly, the key factor of showing the most same level of
significance among the related variables factors based on the size
of sales is the size of chartering cost according to T-Testing. as a
result of the analysis, showed in overseas carriers that the bigger
the size of the company, the higher the charter cost. on the other
words, since the size of vessels of overseas carriers are covered
its all owned vessels in addition of charter—hired vessels, the size
of chartering vessels is increased in parallel with the big company
and can be interpreted as exposed highly to the political cost as

an associated tax to the big company.
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The ratios of cash flow and of interest compensation are recorded
variables of a little weak significance but the ratio to the small one
is higher recorded than the big one so that it means that small
company is less impacted from the bouncing of financial pressure
and business fluctuation. the small company showed higher ratio of
liabilities while the ratios of operation profit, of normal profit, and
of net profit figured as higher level, which means that small
companies are higher invested into other fixed asset including
vessels and also, are caused by increase of management cost. that
outcome is closely something to do with the ratio of productivity
which is showing slightly similar significance (the ratio of Value
Added, the efficient ratio to total capital investment) in the small

group of company.

Secondly, based on Logistics Regression Analysis which tested the
discrimination of size of the sales, there are showed variables
related to the power of discrimination of the size of the sales,
including the ratios of the operation profit, the size of vessels, and
the size of chartering cost in overseas shipping carriers. on the
other hands, most of sales in overseas shipping carriers are
resulted from the operating vessels as a primary operation fixed
asset, which result affects directly to the ratio of the operation
profit. in addition, showing variables with high power of
discrimination, too for the size of chartering cost, it represents not
only that the correlation is close together between the size of sales
and of chartering cost in the overseas shipping carriers but also it
might be noted that overseas carriers would likely to intend to seek
for a strategic alliance or M&A for the purpose of pursuing a stable

and profitable business in the competitive market, and for the
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purpose of preventing from the exposure of the risk which is higher
exposed to big size of the company in conjunction with the
decision—making of chartering cost which is sensitive to the market

circumstance.

It is noted that empirical study regarding the reason and intention
of expanding the scale of the company has seldom conducted in
the field of shipping industry which is unique patterns of
decision—making and management in spite that the empirical study
to manufacturing industries has been continuously conducted by

various measurements.

The result of study implies the company to grow and maintain for
necessities of acquiring market share and the capability of hurdle
the barriers over the fluctuation of shipping market because the
shipping industry has higher ratio of liabilites and higher
frequencies of charter—hires than other industries. Henceforth, since
the power of market share in the shipping industry is determined in
appropriation with the counts of own vessels and the size of
charter—hires, it is appropriate for the shipping industry to show
very close significant variable for the variables of size of vessels

and chartering cost in synchronization of the size of sales.

Under the severe competitive market situation among global
overseas shipping carriers in the market of ocean freight, it is
absolutely necessary for Korea shipping carriers to be escape from
the political exposure by reducing the financial cost to take fully
advantage over the global shipping carriers and also, Korea carriers

could be sought for a solution of systematic improvement and

- X -



rationalization of management to be reduced the size of liabilities

incurred in for the incremental acquisition of vessels.

This report, however, has the followings of limitations as:

Firstly, since the sample test of Korea overseas carriers are not
meet up to the necessity to conduct the analysis, it is not useful
to come out the beneficial determination by statistical data due to
small size of selection of sample, and also it is least contributed
to this study due to not easy to gather the full sample data so far,
the report has not get over the limitation affected inevitably by the
Selection Bias. in addition, the report can not help separating the
financial characteristics by Liner and Tramper shipping companies,
as well as it contains of the limitations of discerning financial
trends by the business units such as containerized shipping

companies from break—bulk carriers and special carriers.

Secondly, it is continuously required to study more in—depth with
enough time in comparison with other industries or other foreign
shipping carriers including United states of America, Japan, U.K,,
and China. Therefore, the above issues uncleared should be

remained under the further study.
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T 3-1> A2 S3Hlw (20019 E 2 2004E &
20014 20043
A AR S78(%)
= G/T = G/T
A el & 7 533,315 11 873,069 64%
N RS 16 138,461 17 177,808 28%
= A 6 13,330 6 11,214 -16%
A 9 35,778 8 45,362 28%
o) 1.5 & 6 63,431 3 13,391 -79%
o g 2 72,929 2 72,929 0%
o g3l & 14 984,882 17 1,097,740 11%
s aolsl 5 57,098 3 28,182 -51%
T8l 3 19,211 4 25,044 30%
T4 8 19,160 7 18,332 -4%
TUTA 4 89,287 1 14,877 -83%
T g 2 6,934 1 853 -88%
H A (STX) 56 1,564,025 47 1,540,615 -2%
H T8l 3 11,621 4 30,819 165%
574 T - 2 27,394

A A 5 101,138 4 75,652 -25%
2§24 6 40,617 2 7,360 -82%
Al 4 et 6 31,704 5 225,783 612%
A &l & 13 35,280 14 35,589 1%
A 2 vhg- ' 8l & 9 207,360 4 152,242 -27%
A 10 23,061 A 12,665 -45%
SK 3l 10 1,007,651 15 1,511,529 50%
Fadd 2 44,331 10 123,793 179%
21 3l & 3 9,492 2 6,047 -36%
T3 2 42,635 0 0 -100%
e &l & 7 6,671 10 12,174 82%
ol & 2 25,298 9 209,050 726%
27 3l & 9 27,184 8 23,023 -15%
Bl o3 Al 11 21,003 12 25,572 22%
KSS &% 6 51,227 9 121,882 138%
ghAd dat 7 46,036 1 7,722 -83%
Gk 3l - 45 2,588,458 46 2,634,118 2%
Ao g 49 3,371,073 37 2,589,018 -23%
5o} 3l & 23 91,771 26 98,393 8%
3] A AH(344}) 366 11,381,452 354 11,850,241 4%
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<H 3-2> 20024 0l=

S =OtE At

2002 Ol= &M & At

200449 = Ha HG/T
GSZHEA 3 390,322
SEol2 10 35,120
SIS A 3 125,862
CIE o2 3 17,511
Zrotd &t 3 13,604
2ol 2 1 16,605
EITLI M Z 2| Ot 2 33,483
HAECHOISH A 1 9,690
=QIHI &8 2 6,340
CHalol & 1 22,271
R NAEA 2 9,430
Usad 4 5,482
Hetald 2 6,716
MO0l Aol 2 4 15,603
SWoll & 3 15,242
Ol A Q301 2tel 3 13,655
g A 47 736,936
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2FM U DHFSEIALURLS EEE HAIY NSRS 90
SHEISI20| 46%-2630H,118G/TR H=2F J|ZO2 MH S| 20.9%E XX

Ol Dt e A2Z2 LIEtSCH 0101 EHA&0l 373-2588H9,018G/T(M
XSl 20.6%), STX Pan Ocean 47&-15481615G/T(12.2%), SKoll2 15%-
1518H,529G/T(12.0%), CHEoHE 17&-1098+7,740G/T(8.7%) =22 LIE
M, SU AADE 2Ret =22 MMl 852 74.4%E B=e A

A
g =A4ZCH

o
0

J

s, dE8EZ 28 543 0|2H0] 9.6%, 5F-10¥ 0l 40.6%, 104
—-154 0I8F 20.3%, 158-20¥ 0I2F 14.3%, 20E-25E 0|2t 10.2%, 25
H 0140l 2.2%=2 ZAMRCE.
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<H 3-3> gt=edoe2 =522 =AM (&9 &, EG/T)
HE e G/T HE e G/T
1981 554 6,116
1960 39 100 1982 562 6,756
1961 41 102 1983 568 7,012
1962 41 100 1984 565 7,310
1963 48 108 1985 495 7,145
1964 50 122 1986 454 7,415
1965 60 171 1987 434 7,512
1966 72 223 1988 429 8,306
1967 86 274 1989 426 8,280
1968 87 469 1990 435 9,052
1669 98 729 1991 413 8,884
1970 95 758 1992 394 8,982
1971 113 820 1993 393 8,875
1972 129 810 1994 369 9,715
1973 142 850 1995 372 10,536
1974 164 1,190 1996 389 11,529
1975 195 1,353 1997 392 11,554
1976 419 3,026 1998 377 10,872
1977 442 3,350 1999 396 11,128
1978 507 4,296 2000 413 12,103
1979 512 4,671 2001 428 12,198
1980 530 5,138 2003 361 10854
2004 401 12,587
Az 0 st=dF=E3l, 20018 GI2AHAL, , 2002E 10€. "2003=2H & A A



eletd 1960 R SHNA feluet Ai2e =g FAH=
<H 3-3>0 LIEH HE2E 2001 1960E 01 39F 0l 102HG/TH SHotUS
Lt, 1970E 0= 950l 75.88tG/T, 19808 <= 530F0il 513.88G/T,
19908 & 0ll= 435& 0 905.32tG/T el 1995E 0= 1,0008tG/TE
SIHCH 20048 20l= 4010 1258.72tG/T2 &A&EGHH H=E0
12684 Olat SUotRULt == H2 &M d¥9ERs= 20038 < Al

SO0t &S 720 e
MNIOIH, 2003¥ & 20049 %, el 20058 <2 o2

S0t = &t
o S E=UHOZ Qo 2004H2H SO L& Sotot= =AMIOICH. £
g <H 3-4>.9] g4 Mduts mZEst XtHdUi= 3,0008HG/TE &sldt

(el EG/T)

He
e ‘60 | ‘75 | ‘80 90 ‘95 | 2000 | 2001 | 2002 | 2003
=HaH0 | 100 |1,35415,138(9,052 |10,536(12,104(12,198|11,907 (11,033
Az S=3EFE3al, 120039 GH2SHE , 2004 9E.

£35l, UNCTAD2l ‘REVIEW OF MARITIME TRANSPORT, 2004" 21AM <H
3-5 FX> 0 =® 2004F 18 &=2 XHHEHS 8653-2,5232tD/W=

A 82101 AIRCEH OIME, &= ASHAIS2 =MIYES ZAF10 |

gddE= FAot)l oA JIEAEZE &l AU, JIgA2Y &&
E2 20l F(-)2 2AHDIL Jlts ASAFIL ACEH). 0l48 LelLt
ct ASEAMNSS 8= At SE3E0 2t HFE 20 AMlol &4
28 s 20

36) A8, T gAY R, A8 H AR #ARA "=
312, 1999 64, pp.381-383.
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83 = e H=H1(%)
g34 65 1,691,576 13.4
=4 1 39,548 0.3
ZEd 32 2,867,158 22.8
AIBIE 28t 1 10,063 0.1
ISP 3 135,862 1.1
oAU 5 112,530 0.9
2ptot=Hd 94 1,228,147 9.8
=24 130 2,136,803 17.0
I8kl 6 71,724 0.6
ARt 12 1,866,237 14.8
HARHS2e / 152,765 1.2
AHolZ=ere 12 69,362 0.5
LPGH 5 165,220 1.3
LNG& 16 1,968,964 15.6
HRNS/A0I1ZES 11 65,618 0.5
JIEre 1 5,600 0.05
Al 401 12,587,177 100

Az st=2udFgal, 1200449 H2HE,
HEE d=gs B8 FEH0| 328-28607,158G/T2 MM 22.8%=2
o 2, O tUsez S0l 130&-213216,803G/T(17.0%), LNG

& 16%-1962t8,964G/T(1
OICt.

5

1228t8,147G/T(9.8%),

HRMS=2

5.6%),

st, HAME 65F-1692H ,576G/T(M M2 13.4%),
BHAOl 73-158t2,765G/T(1.2%),
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XSt 38138+5,862G/T(1.1%),

at3o

o

2 5&160+5,220G/T(1.3%), Sy
5&-110+2, 530G/T(0.9%), MIOIZHHIOIHA 6%-78H,724G/T(0.6%), AH O
SEHES 12F.6219,362G/T(0.5%), AKRME/AH0IZ HA2H2 11=60t
5,618G/T(0.5%) S22 22t &AL

3. HinBEES HE\N

bl S S8 E

el Xed dEFMS FKRols RelUetel i2Made 52352
240 e SIrASH JI2tMAoZ A RelUet £=USIE9 99.7%E
24060 UL
<EH 3-7> ==z &2

(&S] . BHOLE)

2= EHE 1970 | 1980 | 1991 | 1995 | 1997 | 1999 | 2000
NIHIGH & 2 S (A) 2,482 |3.606 4,025 4,687 |5,107 |5,100 | 5,330
eltet2s2(B)| 22 94 227 425 521 526 528

H = (B /A)|08% |26% |[6.8% |9.0% |10.2% |[10.3% | 9.9%
2 43, TWeXH2, , 20023 9¥.

LelLict =52 HAS=H2 £ XNEN FAHNAE HMo=2 1970
U 0IF XIZXQ SO FHE B 22l 0|0 ek MAH == of
MAESSE S0A Rellet =52 olal S=S20| XKXlote HISE Kut
1970 0.8%0lA 1980YE 0l 2.6%, 1991E0I 6.8%, 9550l 9.0%,
19990 10.3% 2l 20008 0l= 9.9% s = 240 Sllde =
Mo UACE.
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= fe)

22 | zsz ‘?'/E)‘ &=
e AR A %
H2H=| 14,563 20| 2035140 | 2827194 | 4862(33.4 | 9,701| 66.6
o o|144634[19.4 | 10375 7.2 | 49.721(34.4 | 60,006/41.6 | 84537| 58.4
B2 o] 45072 61| 2161047.7 | 13923308 | 35533785 | 9,739 21.5
= 2| 9804 13| 1463148 | 50620512 | 6525660 | 3,369 34.0
M| 741201100 | 33.918/458 | 19,960|26.9 | 53.878/72.7 | 20,242| 27.3
o =| 5391l 07| 228 42| 6120114 | 837156 | 4554|844
5 51 2| 137.211|185 | 24.239/17.7 | 21.261|155 | 45500[33.2 | 91.711| 66.8
JIERE S| 312,540/42.0 | 29760 9.5 | 21.402| 6.8 | 51.162/16.4 | 261,387| 83.6
H | 743.634] 100 | 123,624 100 | 134.768] 100 | 258,392 100 | 485.242| 100

= @ =3, 120049 &AL, , 20054 9&.

(&2 : M E)
SEMA i
= 22t QA=A
TE | 2 L ang TJome s ] A 7] #=E o
% % % b

234,948 | 18,206 | 7.7 | 26,538 | 11.3| 44,744 | 19.0 274,083 | 81.0
508,686 | 105,418 | 20.7 {108,230 | 21.3 | 213,648 | 42.0 | 348,370 | 58.0

1 4
o i

Al 743,634 (123,624 | 16.6 | 134,768 | 18.1 | 258,392 | 34.7 | 622,453 | 65.3

A= 0 &3, T2004F SH2HE, , 2005 9&.
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BHEAI, &
Ct. 20008 & JIE2Z2

HE 1014 &8

INES

X OIS
SR LEAS
242t D= }Ct
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<HE 4-5> E=s4dlge T-HdAd&Z
TEEEEEE S . —
DX Hp ER | EZH 2 |gosts
T ey (N) O=EXH Ot ==
) 50024 0] o 18| 1.5728] 1.2107
ENAE N E 165
50021 0] A 31| 2.2332| 2.0691|~1.410
50024 0] o 18| 2.4433| 2.1457
DEIMGAES 137
50021 0] A 31| 11.8113| 34.0478|~1.527
i 50024 0] o 18| 11.9183| 40.1220
Mers| e -.329| .744
50021 0] & 31| 15.7084| 36.4871
* SOIEE : p<0.1 ; %, p<0.05 ; **, p<0.01 ; **=*
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<H 4-7> AAAdu &9 T-AAZ23
T2 A
MEA #H HER2 22 A(N)T e HEEX t gt KO/EE
500 0] 8t 18 9860 9171
EI}JFX| oH -1.918 .061*
5004 0] &t 31 145999 299751
B 500 0] 8t 18 .6067 .6187
2Itx 2 2.486| .022**
5004 0] &t 31 .2335 .1983
_ 500 0] 8t 18 6111 .3106
SNE2EXNEE 2.109 .041%=*
5004 0] &t 31 .3929 4071
* SOIEE : p<0.1 ; *, p<0.05 ; **, p<O.01 ; ***
8) LAAMHI=2 X024
2o NHSGETE HAdle REEI=0ILH DEEIINEE 25 O
=20 Ot 20 X0olE 20K 210 AUCH
<H 4-8> DAEHHIs9 T-d&8Z 0
oTEA
MPAE #H H=sr2 22 “(N)T HA T=EX t 2t Kol&s
500 0 2t 18 2.8039 2.1311
nFSEIE=; .988 .331
500 0] &t 31 -6.5326 52.5164
500 0] 8t 18 1.0822 .8156
MPSESIESE-IE = 672 .505
5004 0] &t 31 .9671 .3822
* SOEE : p<0.1 ; *, p<0.05 ; **, p<0.01 ; **=*
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S| -2 Log 5% | Cox% Snellel R-NM= Nagelkerke R—-Hl&=
1 53.073 .207 .283
2 48.289 .281 .384
3 43.913 .342 .468
4 46.064 313 427

<H 4-14>= ZDEEML He -2 ZBE06t= Hosmer2 Lemeshow &
HdZMEOILD <H 4-15>= 0 &0 2lst &AL XOolol 2lst 2=
Ch <E 4-1450M SAEE0| M2 5% 0la0|82=2 2E0| HEtotlh

JFE S| MEL0| Jtsottt &, fellict ASHAS HEH22% F
oo

0t
fl

Ja
I}
QJ
[m)
J
02
A
n
[m]

<3 4-14> Hosmer¢} Lemeshow 7 A 2 3}

=] IOl Hl& A= =olEE
1 11.826 8 159
2 13.036 8 A1
3 3.669 8 .886
4 5.887 8 .660
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<H 4-15> Hesmer® Lemeshow Z2& 0| (He S & H

. [0IE572 = 5009010F |15 7% = 50090014 -
2= 2= J1CH e J1CH B
=S 5 4891 1 1109 6

2 3 3.087 2 1.913 5
3 i 2.469 4 2531 5
4 i 1.930 4 3.070 5
5 4 1,566 i 3.434 5
6 2 1.218 3 3.782 5
7 2 1.050 3 3.950 5
8 0 844 5 4156 5
9 0 650 5 4.350 5
10 0 297 3 2.703 3
> oA | 5 7.359 0 641 5
2 3 3.807 2 1173 5
3 2 2832 3 2.168 5
4 3 1.975 2 3.025 5
5 0 1.461 5 3.539 5
6 3 1.055 2 3.945 5
7 2 893 3 4107 5
8 0 718 5 4082 5
9 0 544 5 4.456 5
10 0 335 4 3.665 4
3O | 2 4.438 i 562 5
z 4 3.979 i 1.021 5
3 3 3.075 2 1.925 5
4 3 2034 2 2.766 5
5 i 1,619 4 3.381 5
6 2 994 3 4.006 5
7 i 704 4 4.096 5
8 0 521 5 4.479 5
9 0 302 5 4.698 5
10 0 133 4 3.867 4
ETHE 4 4.481 i 519 5
2 3 3.906 2 1.094 5
3 4 2.943 i 2.057 5
4 3 1.817 2 3.183 5
5 i 1,521 4 3.479 5
6 2 1.205 3 3.795 5
7 i 922 4 4.078 5
8 0 642 5 4.358 5
9 0 370 5 4.630 5
10 0 194 4 3.806 4
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<E 4-19> B0l RIS 222 230l SH 2t
=7-2% -2 log & EEEE
=5 1 2 RRE

28 1 512 Soss

= LNCC -32.228 11.384 1 .001

o o LNCC -28.599 8.910 1 .003

OISL -26.552 4.815 1 .028

LNSH -24.199 4.486 1 .034

3 EAl LNCC -23.049 2.185 1 .139

OISL -26.357 8.802 1 .003

= LNSH -28.615 11.165 1 .001

OISL -30.177 14.289 1 .000

a1 == SHAZ 00 2ol AHMS dFotH LS 20

w
i
=
_<
w
Il

-1.5+0.277 LNSH + 0.156 LNCC - 9.391 OISL

N
i
=
=<
w
I

-0.889 + 0.366 LNSH - 11.116 OISL

=128 2FEHO0ICH OS0AM 12 500

50044 Ol&el HdAI1ES LIEHHTH
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Step number: 1 <Observed Groups and Predicted Probabilities>

8
F
R 6 2
E 2
Q 1
U 1
E 4 1 2 2
N 1 2 2
C 1 2 2 2 2 2
Y 1 2 2 2 2 2
2 1 2 22 21 2222222
1 2 22 21 2222222
1 1 2 1122121 111 211112222222
1 1 2 1122121 111 211112222222
Predicted
Prob: 0 25 5 )

) . 1
Group: 11111 1111111111111111111111111222222222222222222222222222222
Predicted Probability is of Membership for 500< 0| &t

The Cut Value is .50

<8 4-2> T 18 =258

Step number: 2 <Observed Groups and Predicted Probabilities>

4 1
1
1
F 1
R 3 12 2 22
E 12 2 22
Q 12 2 22
U 12 2 22
E 2 1 1 2 1 2 212 22222
N 1 1 2 1 2 2 12 22222
C 1 1 2 1 2 2 12 22222
Y 1 1 2 1 2 212 22222
1 11111 21 21 2 21 2 112 222 2 1212222222
11111 21 21 2 21 2 112 222 2 1212222222
11111 21 21 2 21 2 112 222 2 1212222222
11111 21 21 2 21 2 112 222 2 1212222222
Predicted
Prob: 0 25 5 .75 1

Group: 111111111111111111111111111111222222222200000000000000000002

Predicted Probability is of Membership for 500< 0| &t
The Cut Value is .50

<19 4-3> HH 29 2REH
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Step number: 3 <Observed Groups and Predicted Probabilities>

4
F
R 3
E
Q
U
E 2 21 1 2 2
N 21 1 2 2
C 21 1 2 2
Y 21 1 2 2
1 111 121 11 2 11 1121
111 121 11 2 11 1121
111 121 11 2 11 1121
111 121 11 2 11 1121
Predicted
Prob: 0 25

22221
22221
22221
22221

2

2

2

2

2 2

2 2

2 2

2 2
2 200 2222
2 222 2222
2 222 2222
2 200 2222
2121122222222
2121122222222
2121122222222
2121122222222

. .5 75 1
Group: 111111111111111111111111111111222222022022022022022222222222

Predicted Probability is of Membership for 500! 0|4t

The Cut Value is .50

<AE 4-4> U 38 2FEH

Step number: 4 <Observed Groups and Predicted Probabilities>

4
F
R 3 2
E 2
Q 2
U 2
E 2 1 1 2 1 1
N 1 1 2 1 1
C 1 1 2 1 1
Y 1 1 2 1 1
1 11 11 2 12 1 1 1
11 11 2 12 1 1 1
11 11 2 12 1 1 1
11 11 2 12 1 1 1
Predicted
Prob: 0 .25 5

211221121221 22222222
211221121221 22222222
211221121221 22222222
211221121221 22222222

2

2

2

2

2 2 22

2 2 22

2 2 22

2 2 22

2 2 222

2 2 222

2 2 222

2 2 222
75 1

Group: 111111111111111111111111111111222002020000000000000000000002

Predicted Probability is of Membership for 500< 0| &t

The Cut Value is .50

<dE 4-5> S 49 25&EH
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