https://doi.org/10.14400/JDC.2017.15.2.121

WH5A Al S 540 A A7
- PPATH PPNAE FHCE -
AR, Aog”
TSt A AYiste vy, SRSt Ag A9 Lag
A Study about Internal Control Deficient Company Forecasting and

Characteristics
- Based on listed and unlisted companies -

Kil-Hyun Yoo', Dae-Lyong Kim"~
Dept. of Business & Administration Graduate School of Dongguk University(Seoul)’
Associate Professor, Dept. of Business & Administration, Dongguk University(Seoul)”

8 o & AyE FHoR WRSAATE AP S JFedol 1 VI9ES dS5se A9 RYs ¥4
ek, o]5 7IWkow Hepr|§le] 548 Av Rzt gk #Ad AME AR K_S§7133 giEA 7 ol Folxl
G v IS dideR sl e AR, S§7|de] WE-EAZE F o 7S dS5Er] $laEA
v 2ARY vj§] ERgo] Hysithe Ao Yl hERgo] YREA FHerYgS HYPor 53
= AEETE 3, IS AR AREF & SR/ woky] witelth WlREAvt ke V1] Fo5
e whe g, vk AR, e AAE, W AT EE, B AN, 28 B9 vEFAdy
olol &S FAste VIYdow yehth E UlF-EA FAdSRE S ¥ dyddes A A dAR ATt
oo A] Y MPFTIAL A el el, FE 1] WSl FFHede] w2 VIAS AR oR o
F3te] ARREAS et =R o8 & gls Blojth

FAo] L REA FHeY, SR, 71488 AR B, WA e

Abstract The propose of study is to examine the characteristics of companies with high possibility to form an
internal control weakness using forecasting model. This study use the actual listed/unlisted companies’ data
from K financial institution. The first conclusion is that discriminant model is more valid than logit model to
predict internal control weak companies. A discriminant model for predicting the vulnerability of internal
control has high classification accuracy and has low the Type II error that is incorrectly classifying vulnerable
companies to normal companies. The second conclusion is that the characteristic of weak internal control
companies have a low credit rating, low asset soundness assessment, high delinquency rates, lower operating
cash flow, high debt ratios, and minus operating profit to the net sales ratio. As not only a case of listed
companies but unlisted companies which did not occur in previous studies are extended in this study, research
results including the forecasting model can be used as a predictive tool of financial institutions predicting
companies with high potential internal control weakness to prevent asset losses.
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<Table 1> Summary of Analysis Material
Listed Co. (KOSPI+KOSDAQ) Unlisted Co. (above 100 billion won assets)
bV Nun;ab;r of gggizld VX:;fnrtzzs Weakness rate Nu?:;r of i:g:;lil Vﬁ;f:tszs Weakness rate
2008 577 568 9 1.6% 301 294 7 2.3%
2009 589 583 6 1.0% 321 313 8 2.5%
2010 602 594 8 1.3% 354 340 14 4.0%
2011 599 593 6 1.0% 397 377 20 5.0%
2012 595 o34 11 1.8% 377 359 18 4.8%
Sum 2,962 2922 40 1.4% 1,750 1,683 67 3.8%
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<Table 2> Operational definition of variables

DV

Contents

Vulnerability Reporting

Corporate Credit Rating

Asset Soundness Rating

Overdue Loans

Auditor

Assets Size

Cash Flow for Operation

The Debt Ratio

Ratio of Operating Profit to Net Sales
Net Sales Growth Rate

Deft / Equity
Operating Income / Sales
Sales Gain / Sales

Vulnerability Reported "1”, Not Reported "0

According to the Credit Rating, assign 9-0 points respectively from AAA to D

According to Classified Assets Quality, assign 1-6 points respectively from normal to estimated loss
If the company has overdue loans, it is “1”. unless a firm has overdue loans, it is “0”.

Big 4 Auditor = “0” Except Big 4 Auditor = “1”

Natural Logarithm of Total Assets

Operating Cash Flow >0 "1”, <0 "0"

ROE Net Profit / (Beginning Net Worth + Final Net Worth)/2
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<Table 3> Basic Statistics

Kev Variables Listed Co. (N=2,962) Unlisted Co. (N=1,750)
d & Mean SD. Maximum Minimum Mean SD. Maximum  Minimum

Vulnerability Reporting 0.01 0.12 1.0 0.0 0.04 0.19 1.0 0.0
Corporate Credit Rating 6.02 147 9.0 0.0 6.03 155 9.0 0.0
Asset Soundness Rating 1.19 0.81 6.0 1.0 121 0.87 6.0 1.0
Overdue Loans 0.05 021 1.0 0.0 0.04 0.20 1.0 0.0
Auditor 0.35 048 1.0 0.0 0.30 0.46 1.0 0.0
Assets Size 26.45 159 325 21.2 26.57 1.18 333 20.9
Cash Flow for Operation 0.70 0.46 1.0 0.0 0.73 0.44 1.0 0.0
The Debt Ratio(%) 155.1 211.0 4735 0.8 303.4 644.0 8,635 -563
Ratio of Operating Profit to Net Sales(%) 2.85 76.30 1,232 -3,58 330 56.33 401.0 -1.43
Net Sales Growth Rate(%) 14.48 56.01 1,059 -609 20.00 74.25 1,205 -149
ROE(%) -0.03 41.83 465.0 -996 5.60 50.80 776.1 -1,279
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URIL AA A7t U= e FAR| & v S FIRARIE Ao vlEaL 7|9 o] Bigd 3| A1 T A
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o] 155.1%0]aL Bl g HQlo] 3034%= B4 WA vE miEdgdYgolelE&e A vEIT|ge] FofAom
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Aoz Yeth AFEHe| Fd SHHSE 119 &2 A4 F94del fle Aoz Yt Aelshd,
AR AT (VIF) = 2562 et S3dsE 1t v URsAdeA=e] Aol Bk 7[9YT5S 7]
oA EAE Sl Ao® YT Ja8FG7bsw 3 ARk, AR, d9esde

Ui-EA o1 SRy FAgdd oA, Aol &R, wiEAFHold o] val, AATFsA, FAE &S
By & 7wy Raug 7gets Ee] A =2 A oujgit
WFzke] E4S vlas)] ®okth <Table 4>+ w437
HHAE Fekdo] Bag 793 BaxA] e 719 4.1.2 Y A5EE
kel 71gEA3el gk HatatoldA Aus veRdich 4121 37149+
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<Table 4> T—Test Results of the Corporate Pattern Variables

Variables Normal Co.(n=4,605) Vulnerable Co.(n=107) value
Mean SD. Mean SD.
Corporate Credit Rating 6.08 1.41 351 2.59 10.237(.000)
Asset Soundness Rating 1.16 0.73 2.30 2.16 ~7.887(.000)
Overdue Loans 0.04 0.19 0.30 0.46 -5.877(.000)
Auditor 0.33 0.47 0.44 0.50 -2.28" (.025)
Assets Size 26.51 1.45 25.73 0.9 8.277°(.000)
Cash Flow for Operation 0.72 0.45 0.45 0.50 5577*(.000)
The Debt Ratio 195.87 362.42 733.9 1,437.57 -3.877"(.000)
Ratio of Operating Profit to Net Sales 3.8 66.39 -32.66 149.84 2527 (013)
Net Sales Growth Rate 16.56 62.06 14.62 105.62 0.188 (.851)
ROE 2.61 31.31 -22.94 215.08 123 (222)
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<Table 5> Prediction Model of the Internal Control Weakness Companies (Listed Co.)

E Logistic regression analysis (n=2,962) Discriminant analysis (n=2,962)
Variables Ci(e%e Primary Model Prediction Model Primary Model Prediction Model
. Wald .. Wald . F . F
Cod
e | Coefficient Statistics Coefficient Statistics Coefficient Stafistics Coefficient Stafistics

Sectioning 27.208 21,805k 24.89 24,58 3.044 - 2.303

Corporate Credit Rating (@) -0.909 10.30s5x -0.794 101.3ss -0.023 252, &k -0.014 253 2%
Asset Soundness Rating (+) -0.145 0.232 1.132 391 2% 1.132 391 &k

verdue Loans (+) 0.528 1.208 1.064 109. 735 1.069 109,955
Auditor (-) -1.108 68715 -1.116 73555 -0.219 1.09

Assets Size (-) -1.032 20.12:5% -0.980 25,5258 -0.150 30. T -0.127 30.165%5x
Cash Flow for Operation =) -0.638 2579 -0.266 24,9k -0.260 24,95
[he Debt Ratio (+) 0.000 0.565 0.000 3060 0.000 30.66% 3k
Ratio of Operating Profit to N “) 0,003 0229 0,001 315
¢t Sales
Net Sales Growth Rate (+) 0.001 0.103 0.000 3,08 0.000 3.06%
IROE =) 0.000 0.004 -0.003 95,38k -0.003 9551 sk
Jtatistics A: -2 Log Likelihood 254.491 271.12 -
Statistics B: Chi-square 166.01 5 152.23% 426215 420.99% %
Notes: ##%, % * is significant at the level 1%, 5%, 10% each (two-tailed test)

S FASE 3 F 2962719 AEE V|HEO R 7Y o=z A7Idatel A RS A AL o g
2o UREA o1 IZuY YL A% 2A2EY ok nas QNS SR, AR
3|AEA Y A e ASAHTE <Table 5>l AAl & 37H4] W7 2X2E3| T4 93] AR
5o} gk, FOI BAYS Bolx Yk WRRNNHE A=H 0
$A AEeSe Yehd 7| Eel A Ar 2 89 W A E A a3 njEdsThe

W, 2ASEFRANAE ARANARH, WEAG o A7} 0000.% et 384 BFel= /190§
HdololE T 2719 Wprt EEA A e miEddy A, AR, AR, TR, d9gsdT
ololE WgelA] ATl Eshe B2A et Bigd 58 280 A7 ARl E 5 % 671 Mk 14
SIARRIA AFR FAARIAE F97I9deEE W Stk

FEA7F F ekttt ®ard ghEo] = YERiTh

<Table 6> Prediction Model of the Internal Control Weakness Companies (Unlisted Co.)

Expect Logistic regression analysis (n=2,962) Discriminant analysis (n=2,962)
Variables od Primary Model Prediction Model Primary Model Prediction Model
Code | Coefficient St?éfgcs Goefficient S;ESCS Coetticient | o ¥ | Coefficient | ¢ T
Sectioning 6.393 2.042 6.190 2.407 1.780 - 2.254 -
Corporate Credit Rating (-) -0.225 1.850 -0.018 178.1%%x 0.004 163.0
IAsset Soundness Rating (+) 0.382 3.066% 0578 38.21%#x 1.051 297 ek 0.939 2598
Overdue Loans (+) 1.628 14.38xx 1.739 18.12#3x 2.036 1252+ %% 2.138 125,05
Auditor (-) 0.276 0.83 0.106 6.77
Assets Size =) -0.341 3.99%x -0.385 6.44% -0.111 10.9x5x -0.128 10.8##x
Cash Flow for Operation (-) -0.525 2.93% -0.669 5.41% -0.247 22.T+%x -0.246 219k
[he Debt Ratio (+) 0.000 14,1255 0.000 15,74 0.001 74515 0.001 T8 1%%%
{atio of Operating Profit to |, 0002 113 0008 | 489ser | 0003 | 466w
INet Sales
Net Sales Growth Rate (+) 0.002 2.10 0.001 0.11
ROE =) 0.002 3.32 0.004 0.556
Statistics A: -2 Log Likelihood 409.01 42872 - -
Statistics B: Chi-square 143.17#%% 130.76%* 37396 34318k

Notes: ##x ** * is significant at the

level 1%, 5%, 10% each (two-tailed test)
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[Fig. 1] ROC curve of Listed Co.
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[Fig. 2] ROC curve of Unlisted Co.
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<Table 7> The Predictive Capability of Prediction Model

Listed Co. Unlisted Co.
bV Logistic analysis Model Dlscrlrml\r/lle:)r:jtelanaly&s Logistic analysis Model D1scnnu1\rjlez)rzltdanaly51s
Error Type 1 0.001 0.048 0.004 0.067
Type I 0.012 0.006 0.032 0.019
AUROC Statistics 0914 0.893 0.764 0.763
Hit Rate 0.987 0947 0.963 0913

Note 1) Type 1: Probability to classify normal companies as vulnerable companies erroneously. Type II: Probability to classify vulnerable

companies as normal companies erroneously.

Note 2) Discriminant analysis adjusts discriminant points on a scale of zero to 2

[Fig. 113} [Fig. 2= A7+
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<Table 8> Internal Control Company Data(2013)
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<Table 9> The Predictive Results of Prediction Model

business Logistic analysis Model Discriminant analysis Model
. Frequency of prediction | prediction prediction prediction
classification .
Observation value value explanatory note value value explanatory note
(data)
0 1 0 1
Listed Co Vulnerability 576 1 Classification Accuracy 537 40 Classification Accuracy
I(S ) | Beporting | 1 9 1 10% 4 6 60%
" Sum 585 2 Typell Error 1.53% 541 46 Typell Error 0.68%
Unlisted Co Vulnerability | 0 3% 3 Classification 328 30 Classification Aaccuracy
(n=370) ’ Reporting 1 10 2 Aaccuracy 17% 5 7 58%
Sum 365 5 Typell Error 2.70% 333 37 Typell Error 1.35%

Note) Classification accuracy was predicted weak businesses into the underprivileged businesses in the internal control conglomerate. TypeIl
Error: Probability to classify vulnerable companies as normal companies erroneously.
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<Table 10> T—test Results based on a Discriminant Prediction Model

Listed Co. Unlisted Co.
Variables Normal Weakness Normal Weakness
Reported Reported t value Reported Reported t value
(n:541) (n:46) (n:333) (n:37)

Corporate Credit Rating 6.24 1.35 23.75"(.000) 6.34 1.73 12.427(.000)
Asset Soundness Rating 1.03 465 -18.13"(.000) 1.01 443 -10.99"(.000)
Overdue Loans 0.02 041 -5.39"(.000) 0.01 0.32 -4,00"(.000)
Auditor 0.31 0.22 138 (.172) 0.29 0.32 -044  (.660)
Assets Size 26.62 26.26 157 (.123) 26.71 2612 3.8277(.000)
Cash Flow for Operation 0.80 054 3277(.002) 0.81 0.60 256" (.014)
The Debt Ratio 142.97 725.05 -3.1177(.003) 221.53 1,202.62 -2.43™ (.020)
Ratio of Operating Profit to Net Sales 1.89 -26.77 262" (.012) 755 -21.30 3.0277(.005)
Net Sales Growth Rate 5.85 -710 164 (108) 6.31 -813 1.75" (.087)
ROE 11.37 -60.26 1.83" (.073) 3.73 51.95 -1.05 (.303)
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