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ABSTRACT

Various opinions have been suggested to explain the slump in equipment investment,
such as increased government regulations, shareholder-oriented management by expanded
foreign equity investment, response against M&A threats, conservative investment trends
seen after a series of bankruptcy of large conglomerates (amidst crumbling myth of "Too
Big to Fail"), and financial restructuring. Some also argued that the increased uncertainty
in business environment is mainly responsible for conservative management, though there
are few domestic studies made regarding the situation. But, in other countries, including
the U.S., studies have shown that more volatility is seen now surrounding stock prices,
profitability, and sales growth rate reflecting business performance. Also, there are other
studies showing such expanded volatility have led to conservative management by
businesses. In this regard, this study reviews the volatility conditions of business
performance of Korean companies based on profitability, and then attempts to analyze the
impact on investment brought on by increased volatility.

Each company’s profitability volatility used here is from the standard deviation of
companies for the past five years. As a profitability indicator, the ROA (= operating
profit/total asset) is used. According to the analysis, profitability volatility has remarkably
increased from the mid 3% in 1994 to low 5% in 2005. Profitability volatility of the
Korean companies has expanded to a great extent since the financial crisis. The crisis
might have served to raise the volatility in the macroeconomic conditions. If increased
volatility observed during the economic crisis had gradually declined after the crisis, the
situation could be interpreted as a temporary phenomenon, not to be too concerned over.
But, this was not the case for Korea. The volatility level, after the crisis, has not
dropped back to its pre-crisis level. Hence, in the Korea’s case, high volatility cannot be
explained by the impact of financial crisis. Not only that, the fact that such expansion is
seen in every industrial sector indicates that this phenomenon cannot be explained by the
composition change of industries alone. An undergoing study shows that with a rapid
spread of globalization, industries fiercely competing with China experience more
volatility. Such increased volatility tends to contract investment, and since the crisis the
impact of volatility on investment has slightly increased.




ABSTRACT

It is noteworthy that this study only includes a part of ‘uncertainty’ that could be
measured statistically. For instance, the profitability volatility indicator used in this study
is unable to reflect all the effects that the tacit reduction of protection by the government
or regulations might have made. So, the result here also indicates that other ‘uncertain’
factors not mentioned in this study may have served to contract investment sentiment. It
would be impossible for policies to completely remove uncertainties measured by
profitability volatility, but at least it is necessary to put effort to reduce the
macroeconomic volatility in the future economic management. Stabilized macroeconomic
management may not be enough to diminish all volatility that occurs within each
company, but it would make a meaningful contribution in encouraging investment.
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[Figure 1] Trend of Volatility of Profitability (ROA) in Korea

(Unit: %)
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{Table 1> Average Firm Age

Whole Manufacturing

Large SME Large SME
1990 16 21 14 16 21 14
1991 16 21 14 16 21 14
1992 16 21 15 16 22 15
1993 16 22 15 17 22 15
1994 16 22 15 17 23 15
1995 16 23 15 16 23 15
1996 17 24 16 17 24 16
1997 17 24 16 17 25 16
1998 18 24 16 18 25 16
1999 18 25 17 18 26 17
2000 18 25 16 18 26 17
2001 18 25 16 18 26 16
2002 19 26 17 19 27 17
2003 19 27 18 20 28 18
2004 21 28 19 21 29 19
2005 22 29 20 22 30 20

Note: Author's calculation using the KISINFO database
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[Figure 2] Profitability Distribution by Industries in 2005

(Unit: %)
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[Figure 3] Changes in Profitability between 1994 and 2005

(Unit: %)
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[Figure 4] Trend of Volatility of Profitability by Firm Size
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[Figure 5] Changes in Profitability between 1994 and 2005
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[Figure 6] Changes in Profitability between 1994 and 2005 (SME)

(Unit: %)
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{Table 2> Investment Propensity (IV) and Volatility of Profitability

(Unit: %)
Year IP (Simple Average) IP (Weighted Average) Volatility
1994 23.9 23.3 35
1995 23.8 26.7 3.7
1996 21.7 27.9 3.6
1997 19.1 22.3 3.8
1998 11.2 13.0 4.4
1999 16.7 12.8 4.8
2000 21.9 134 5.0
2001 18.0 135 5.1
2002 17.5 13.9 5.1
2003 18.9 16.9 4.9
2004 16.9 19.8 5.1
2005 17.4 20.6 5.2
Note: Author's calculation using the KISINFO database
[Figure 7] Trends of Investment Propensity

Unit: %
400 (Unit: %)
200 |

.................... S|mp|e Averge
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Note: Author's calculation using the KISINFO database
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{Table 3> Regression Results: Whole Sample

Case | Case 11 Case 11l

. 1.8506 1.8417 1.8173

Salesi/(Fixed assetx100)
(45.50) (45.39) (44.66)

Sales./(Fixed asset;.1x100) 0'5011* 0'4873** 0'4941*
(11.76) (11.45) (11.63)

Sales./(Fixed asset(.2x100) 0'069(?: 0.0587 0'0683:
(1.89) (1.60) (1.86)

Sales./(Fixed asset;.3x100) 0'097*1** 0'089}“ 0'092*5**
(3.23) (2.97) (3.09)

Volatility of Profitability 03134 02797 02715
(-4.84) (-4.32) (-4.20)

0.0974

Changes in Debt/Equity Ratio - (1010(358)8 (1150

Cash Flow by Operations - - 0'118*5**
(6.84)

R? 0.0706 0.0752 0.0784

No. of Observations 30,092 30,090 30,090

Note: Standard error are in parentheses. ***, ** * means the estimated coefficients are significant at 1%, 5% and
10%, respectively.
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(Table 4> Regression Results: Before vs.

#4904 W5 A0] FAol v)7 e-L
9297 A7 F2 o] B4l
a o189/ o7 CElssl 2)99)7]
o Hrli4E Aske] FohuE A

& 3interaction)S ©o|F == A

g

After the Financial Crisis

Case | Case I Case I
. 1.8505 1.8416 1.8172
Salesi/(Fixed asset;x100)
(45.49) (45.39) (44.65)
. 0.5012 0.4871 0.4942
Sales.1)/(Fixed asset(.1x100)
(11.75) (11.45) (11.62)
. 0.0695 0.0586 0.0682
Sales.o/(Fixed asset(.x100) . .
(1.89) (1.59) (1.86)
. 0.0973 0.0893 0.0928
Sales.3/(Fixed asset(.x100)
(3.24) (2.97) (3.09)
VolatilityxBefore Financial Crisis -0.2627 -0.2253 -0.2184
Dummy (-2.31)" (-1.99)” (-1.93)"
VolatilityxAfter Financial Crisis -0.3300 -0.2974 -0.2887
Dummy (-4.61)" (-4.16)" (-4.05)"
Changes in Debt/Equity Ratio 0.0988 0.0974
i ui i —
g iy (11.66) (11.50)
Cash Flow by Operations 0.1185
W i — —
y e (6.84)
R? 0.0706 0.0752 0.0784
No. of Observations 30,092 30,092 30,092

Note: Standard error are in parentheses. ***, ** * means the estimated coefficients are significant at 1%, 5% and

10%, respectively.
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{Table 5> Regression Results: Large vs. SME

Large SME

. 2.1809 1.7388

Salesi/(Fixed assetx100)
(19.61) (39.95)

Sales.q)/(Fixed asset;.1x100) 0'592*5** 0'4801*
(3.80) (11.00)

Salesq.)/(Fixed assetq.2x100) 0.1240 0'0678*
(0.99) (L.78)

Sales.a/(Fixed asset(.x100) 00678 0'103*9**
(-0.67) (3.32)

Volatility of Profitability "0.1868 02909
(-1.11) (-4.16)

Changes in Debt/Equity Ratio O'ngi 0'1009**
(4.89) (10.48)

Cash Flow by Operations 0.0427 0'1363*
(0.87) (7.42)

R? 0.015 0.066

No. of Observations 5,484 24,606

Note: Standard error are in parentheses. ***, ** * means the estimated coefficients are significant at 1%, 5% and

10%, respectively.
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{Table 6> Regression Results: Large vs. SME and Before vs. After the Financial Crisis

Large SME
Salesy/(Fixed assetx100) (12916811)§** (31979338)‘2’**

. 0.5926 0.4800
Salesg-)/(Fixed assetq-1%x100) (380" (11.00)""
Sales.z/(Fixed asset(.x100) 30133)3 ?10%)6
Sales.s/(Fixed asset;.3x100) (Ooogg? (g:l%g;m
VolatilityxBefore Financial Crisis Dummy (Oolg;? (0127102)9
VolatilityxAfter Financial Crisis Dummy (Olzié? (2%)50
Changes in Debt/Equity Ratio (232)25 (folg))o
Cash Flow by Operations (Eoogg)l 8}3?6

R? 0.016 0.066

No. of Observations 5,484 24,606

Note: Standard error are in parentheses. ***, ** * means the estimated coefficients are significant at 1%, 5% and

10%, respectively.

[Figure 8] Cash Flow by Financial Activities (Large Manufacturing)

(Unit: trillion won)
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Note: Author's calculation using the KISINFO database
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[Figure 9] Cash Flow by Financial Activities
(Small and Medium Manufacturing)

(Unit: trillion won)
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{Table 7> Regression Results: High vs. Low Debt/Equity Ratio

High Debt/Equity Ratio Low Debt/Equity Ratio

Sales/(Fixed asset;x100) (;16%;1* (3200530)8
Salesg.yy/(Fixed assetq.1x100) (2'53)23* (3231)13
Sales(.o)/(Fixed assetq-2x100) (g-;g)l*g* ?11;)88)0
Sales.s/(Fixed asset.x100) (%%73?* (0210%5;8
. N -0.2864 -0.2116
Volatility of Profitabilit o .
Y d (-3.59) (-1.87)

. 0.0861

Changes in Debt/Equity Ratio (g %;13* (5.00)™
. 0.1187 0.0886

Cash Flow by Operations (5.78)*** (3.01)"
R? 0.035 0.055

No. of Observations 15,043 15,047

Note: Standard error are in parentheses. ***, ** * means the estimated coefficients are significant at 1%, 5% and

10%, respectively.
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(Table A—1> Volatility of Profitability by Industries: Whole Sample

| =)
T

=
=

Bitlot HH|FX /A%

| 29

(Unit: Percentage Point)
1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Food & Beverage | 3.54 | 3.66 | 359 | 3.72 | 4.01 | 451 | 452 | 458 | 4.54 | 443 | 4.43 | 422
TeXtUsZafi‘ngseW” 3.24 | 348 | 3.74 | 412 | 560 | 5.86 | 5.84 | 5.85 | 5.81 | 5.49 | 5.74 | 6.03
Paper, PIinting, | 4 4 | 463 | 463 | 4.83 | 551 | 580 | 5.98 | 5.78 | 597 | 517 | 6.06 | 6.18
Publishing
Chemical 3.83 | 401 | 3.92 | 3.73 | 451 | 490 | 5.04 | 5.08 | 4.91 | 456 | 4.92 | 4.86
Petroleum & Coal | 3.10 | 3.78 | 3.57 | 3.82 | 4.54 | 5.66 | 6.11 | 5.41 | 3.42 | 2.97 | 3.37 | 3.71
Nol\r;i'::rt::"c 411 | 416 | 3.76 | 3.65 | 3.79 | 4.31 | 452 | 4.33 | 4.49 | 4.49 | 491 | 4.93
Basic Metals | 3.61 | 3.78 | 3.80 | 3.65 | 434 | 4.60 | 457 | 431 | 4.16 | 3.67 | 4.04 | 4.29
Metal Products | 3.70 | 3.59 | 344 | 3.79 | 4.64 | 452 | 4.88 | 5.03 | 5.03 | 4.43 | 4.48 | 4.79
General Machinery | 4.38 | 3.92 | 3.69 | 3.79 | 4.81 | 4.93 | 552 | 5.47 | 560 | 5.29 | 5.76 | 5.86
Semiconductor | 5.37 | 4.57 | 4.42 | 456 | 5.05 | 5.40 | 7.03 | 7.94 | 8.65 | 7.71 | 8.81 | 8.9
Electronic Parts | 3.86 | 3.44 | 333 | 3.39 | 452 | 5.11 | 539 | 5.64 | 5.85 | 551 | 5.89 | 5.61
IT 453 | 445 | 424 | 490 | 7.80 | 7.34 | 693 | 8.18 | 9.34 | 9.64 |10.15| 9.69
Electrical Appliances| 3.69 | 3.38 | 3.37 | 3.78 | 454 | 454 | 478 | 594 | 557 | 581 | 5.77 | 5.6
Motor Vehicles | 3.34 | 3.30 | 2.98 | 3.22 | 428 | 4.71 | 4.71 | 4.90 | 5.04 | 4.15 | 413 | 4.13
Transport Equip. | 3.51 | 3.47 | 3.89 | 3.45 | 3.73 | 3.49 | 3.79 | 3.74 | 408 | 451 | 5.48 | 5.27
I:Srtiﬁir;i::ts 430 | 407 | 429 | 404 | 494 [ 521 | 476 | 551 | 549 | 6.59 | 7.66 | 7.20
Other Manufacturing| 3.79 | 4.07 | 3.78 | 460 | 5.03 | 4.80 | 5.39 | 5.18 | 5.20 | 4.34 | 4.43 | 5.01
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<Table A—2> Volatility of Profitability by Industries: Large Enterprise25
(Unit: Percentage Point)

1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

Food & Beverage | 3.08 | 3.40 | 3.27 | 3.11 | 3.19 | 3.78 | 4.02 | 416 | 433 | 432 | 433 | 4.04

Textiles & Sewn

. 215|232 | 310 | 424 | 6.30 | 6.21 | 6.34 | 6.19 | 6.64 | 4.89 | 4.82 | 5.08
Wearing

Paper, Printing, | o3 | 4 42 | 4.47 | 464 | 5.97 | 570 | 5.82 | 5.98 | 5.98 | 4.69 | 5.05 | 5.41
Publishing
Chemical 336 | 3.48 | 3.43 | 3.62 | 422 | 463 | 480 | 4.67 | 459 | 4.36 | 4.47 | 4.17

Petroleum & Coal | 1.14 | 1.16 | 1.48 | 5.38 | 5.44 | 514 | 4.98 | 5.20 | 247 | 161 | 4.47 | 461

Non-metallic
Mineral

3.85 | 358|298 | 273|291 |393|383|435 476|452 | 461|535
Basic Metals 311|307 | 286|252 |289 |312|340|320 (339331381373
Metal Products | 3.14 | 2.72 | 350 | 6.20 | 6.08 | 3.38 | 3.18 | 2.97 | 2.69 | 2.42 | 3.31 | 2.97

General Machinery | 3.54 | 3.56 | 3.38 | 3.37 | 3.86 | 3.71 | 5.15 | 491 | 5.86 | 5.92 | 5.88 | 5.40
Semiconductor 3.75 | 353 | 357 | 416 | 484 | 5.08 | 544 | 6.85 | 6.78 | 6.34 | 6.32 | 5.32
Electronic Parts | 3.31 | 2.86 | 3.02 | 3.23 | 429 | 462 | 455 | 5.04 | 5.28 | 4.33 | 4.64 | 4.46

IT 409 | 464 | 409 | 486 | 7.62 | 7.54 | 657 | 7.11 | 6.76 | 6.43 | 6.32 | 6.77

Electrical Appliances| 3.89 | 3.74 | 4.25 | 497 | 525 | 5.26 | 5.67 | 6.22 | 6.34 | 5.65 | 6.02 | 5.73

Motor Vehicles | 3.13 | 2.67 | 2.56 | 2.77 | 4.38 | 548 | 5.56 | 5.68 | 6.13 | 4.49 | 3.71 | 3.59
Transport Equip. | 3.12 | 3.40 | 348 | 3.14 | 3.73 | 3.39 | 3.61 | 3.18 | 3.39 | 347 | 428 | 421

Precision

3.68 | 3.47 | 429 | 467 | 435 | 574 | 561 | 464 | 417 | 428 | 4.77 | 4.89
Instruments

Other Manufacturing| 2.80 | 2.26 | 3.56 | 3.46 | 4.01 | 419 | 447 | 455 | 449 | 3.98 | 3.34 | 3.83
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{Table A—=3> Volatility of Profitability by Industries: SME

(Unit: Percentage Point)

1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Food & Beverage | 3.81 | 3.80 | 3.75 | 4.03 | 4.40 | 4.82 | 4.73 | 475 | 4.63 | 4.47 | 4.47 | 4.28
Tex‘cszaﬁ‘n;ewn 3.42 | 364 | 383 | 410 | 5.62 | 5.82 | 5.79 | 5.81 | 572 | 5.54 | 583 | 6.11
Paper, Printing, | 4 o | 471 | 468 | 489 | 536 | 5.83 | 602 | 572 | 5.97 | 531 | 6.32 | 6.35
Publishing
Chemical 402 | 421 | 409 | 377 | 461 | 498 | 511 | 518 | 5.00 | 4.61 | 5.03 | 5.02
Petroleum & Coal | 4.20 | 5.09 | 4.61 | 3.04 | 4.10 | 5.89 | 6.62 | 5.45 | 3.70 | 3.35 | 3.06 | 3.47
NO&'{:;:::”C 419 | 432 | 3.96 | 3.87 | 3.95 | 4.37 | 462 | 4.33 | 4.44 | 4.49 | 499 | 4.82
Basic Metals | 3.77 | 4.01 | 4.08 | 3.98 | 472 | 4.93 | 4.82 | 454 | 4.31 | 3.74 | 4.09 | 439
Metal Products | 3.75 | 3.66 | 3.43 | 3.55 | 452 | 4.60 | 5.01 | 5.17 | 5.19 | 4.56 | 457 | 491
General Machinery | 4.53 | 3.99 | 3.75 | 3.87 | 4.95 | 5.11 | 558 | 554 | 557 | 5.19 | 5.75 | 5.90
Semiconductor | 7.45 | 5.62 | 5.27 | 5.01 | 5.26 | 5.75 | 8.50 | 8.79 | 9.98 | 8.72 | 10.09 | 10.60
Electronic Parts | 4.03 | 3.62 | 3.43 | 3.44 | 458 | 5.21 | 556 | 5.75 | 5.96 | 5.71 | 6.09 | 5.7
IT 473 | 438 | 4.29 | 492 | 7.86 | 7.28 | 7.03 | 8.43 | 9.91 | 10.30 | 10.73 | 10.06
Electrical Appliances| 3.62 | 3.26 | 2.97 | 3.23 | 422 | 429 | 452 | 5.87 | 5.36 | 5.85 | 5.72 | 5.64
Motor Vehicles | 3.41 | 351 | 3.12 | 3.36 | 4.25 | 451 | 4.49 | 4.73 | 480 | 4.07 | 421 | 4.23
Transport Equip. | 4.47 | 3.60 | 4.34 | 3.70 | 3.73 | 354 | 3.86 | 3.96 | 4.33 | 4.89 | 5.96 | 5.64
I:Srterﬁﬁi::ts 447 | 422 | 429 | 392 | 5.06 | 5.10 | 457 | 5.66 | 574 | 6.97 | 7.98 | 7.43
Other Manufacturing| 4.00 | 4.37 | 3.83 | 4.84 | 520 | 4.90 | 553 | 5.28 | 5.31 | 4.40 | 4.56 | 5.14




