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ABSTRACT

Risk parameter shifts: the case of spinoffs

Yermek Mustafayev

This study deals with measuring and testing the impact of spinoff transactions
on the risk parameters of the parent firm stocks. This is achieved by employing CC-
GARCH(1,1) and VC-GARCH(1,1) models to estimate the most-commonly used risk
measures: the stock return total variance, made up of beta (systematic risk), and the
residual variance (unsystematic risk).

We find that there are risk changes associated with spinoffs. However, only
shifts in the total and residual variances last more than two years after the spinoff
completion, while shocks to the betas dissipate within the year for the full sample. We
observe increases in all risk measures to be permanent for more than two years only
for the low-asymmetry, own-industry group of firms. Both the total and residual
variance processes for the high-asymmetry, cross-industry subsample do not react
significantly to the spinoff transaction. However, there is a 13.7% decrease in
systematic risk significant at less than 10% confidence level. Therefore, this is the
only group of spinoff parents that delivers some risk reduction for their shareholders.

As the beta shifts are on average small, spinoffs rﬁostly increase the
unsystematic part of the risk, making stock returns more unpredictable.

We fail to relate these risk changes to the debt burden variation. Therefore, we
conclude that the source of the changes is possibly the diversification loss, causing
increased volatility of post-event earnings and therefore increased information

asymmetry. The only anomaly that we are not able to explain within the current

it



hypothesis framework is a highly significant and persistent shift of the risk
charécteristics of tﬁe low-asymmetry, own-industry parent stocks.

Such findings cast doubts on the superior benefits of the average spinoff for
ordinary shareholders, who. may not be able to diversify away increased risks, as well
as for the institutional holders, who have strict investment policy concerning the
riskiness of investment assets. Therefore, the investors must be aware that an
improved operational and stock performance of the spinoff parent company may

come at the price of the stock risk increase.
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1. INTRODUCTION

The 1980-1990s of the last century for the corporate world were marked by
substantial restructuring among firms of various sizes. The market and managers
leammed that the old idea of diversification was not always wealth enhancing for
shareholders. Therefore, many conglomerates have resorted to downsizing and
focusing on their core businesses. Ravenscraft and Scherer (1987) report that 33% of
acquisitions in the 1960s and 1970s were later divested, while Kaplan and Weisbach
(1992), who study a sample of acquiéitions completed between 1971 and 1982, find
that by the end of 1989 44% of target companies have been divested.

A corpofate spinoff is one of several ways in which a firm may divest a
division and improve its focus. Spinoffs occur when a corporation distributes on a
pro-rata basis to its existing shareholders all of the stock relating to a controlled
subsidiary, creating a new, publicly traded corporation. As a result, only shareholders
of the original company remain the owners of the spun-off subsidiary. Spinoffs
involve no cash transactions, and hence are not motivated by management’s decision
to pay off debt, as is common for the sell-offs and equity carve-outs. Spinoffs unlike
other divestitures could be tax-free if the parent distributes more than eighty percent
of the subsidiary. After the distribution, the operations and management of the
subsidiary are independent of the parent’s influence.

Many studies have found that spinoffs lead to high short-term abnormal
returns ranging from 2.4% to 4.3% over a period surrounding the announcement and
effective dates (Hite and Owers (1983), Miles & Rosenfeld (1983), Schipper and
Smith (1983), Copeland et al. (1987), etc.). We also record 4.2% and 2.43% positive

abnormal returns around these dates respectively. Some researchers (Cusatis (1993),



Desai and Jain (1999)) conclude that there is also a long-term abnormally Vhigh
performance of spinoffs, especially of focus-increasing ones.
While these studies have concentrated on the performance of the divesting and‘
divested companies, we examine a risk-associated side of spinoff transactions. From
the perspective of a holder of the pre-spinoff company shares, it is vital not only to
have at least the same return on the portfolio after a spinoff, but also to stay under an
acceptable risk limit. It could be that a superior parent company’s stock performance
~ after spinoff could be explained by an increased variance or systematic risk. On the
other hand, this wealth enhancement could be underestimated in the case of the
declining risks.

| We employ Constant Correlation and Varying Correlation Bivariate
Generalized Autoregressive Conditional Heteroscedasticity models (CC-BVGARCH
and VC-BVGARCH respectively) to obtain estimates of the time-varying systematic
nisk, stock return total and firm-specific (residual) variances. With the help of dummy
variables, we examine obtained series for structural breaks in means.

Analyzing a sample of 146 tax-free spinoffs, successfully completed within
the 1990-2000 period, we find that all risk parameters of the parent stock returns
generally increase around the announcement, the ex-date and over the following
several months, but not permanently. The only exception is a group of low-
asymmetry, non-refocusing companies, which experience positive and significant
shifts in risks almost over all periods studied. For the high-asymmetry, non-focus-
increasing firms there are no statistically significant variance changes at all and only
the systematic risk declines by a weakly significant 13.7% by the end of the second

post-spinoff year.



A separate analysis of residual variance, parts of the total variance reveals that
the latter is the component driving shifts in total variance.

Having failed to associate the risk changes with debt burden adjustments, we
suggest that the most likely source of these adj-u'stments i.s a diversification loss,
especially in the case of cross-industry spinoffs.

The remainder of the paper is organized as follows. In section 2, we present a
review of existing studies of why spinoffs occur, how they affect the stock price, and
what kind of capital and risk changes pareﬁt firms experience. Section 3 describes our
sample construction algorithm and sample characteristics. In section 4, we develop
hypothéses and analysis methodology used to measure abnormal returns and risk
shifts. In section 5, we discuss the results of the event studies and our empirical
analysis of risk series for the full sample, focus-increasing/non-focus-increasing and
high-/low-asymmetry subsamples. In this section, we also study debt-to-total assets
ratio changes for the parent spinoff company. Section 6 offers a brief summary and

concluding comments.

2. LITERATURE REVIEW

2.1 Reasons for spinoff equity restructuring

In complete and perfect markets, a spinoff announcement should not alter firm
value unless investors expect the divestiture to increase future cash flows. Such an
increase could come from the elimination of negative synergies.

Even when there are no cash-flow benefits from divestiture, market
incompleteness could still enable a spinoff to enhance firm value. Hakansson (1982)
shows that if financial markets are incomplete, a spinoff might expand the opportunity

set available to investors. In the classic case of a parent, offering a high-dividend



yield, and its subsidiary, possessing high growth opportunities, a spin off provides
invéstors with more flexibility in their choice of dividends versus capital gains.

Another quoted reason for spinoffs is based on agency costs. Myers (1977)
maintains that risky debt might prompt firms to forgo some positive net present value
projects, i.e. the company may suffer from an underinvestment problem, since some
of the investment benefits could go to existing bondholders leaving shareholders with
less wealth. In thé case of spinoffs, a subsidiary is not able to realize some of its
growth potential By undertaking risky projects, as this might benefit the parent
- company’s existing bondholders. A spinoff announcement might then increase firm -
value by the net present value of the investments that would otherwise be forgone
because of the underinvestment problem. Moreover, as Galai and Masulis (1976)
argue, even if firm value does not increase shareholders are still able to enjoy greater
wealth through the erosion of the bondholders’ position resulting in a wealth transfer
from bondholders and shareholders. However, Hite and Owers (1983) and Schipper
and Smith (1983) find little evidence of this transfer. Only two of the 93 spinoffs in
Schipper and Smith’s sample resulted in a bond ratings decline. The expropriation
hypothesis is also not supported as a source of the abnormal returns at the
announcement of a spinoff, because the wealth transfer is effectively restricted by
common covenants in the bond indenture.

According to Cusatis, Miles aﬁd Woolridge (1993) the value-creating potential
of spinoffs are inherent in organizational changes resulting in a reduction in agency
and overhead costs, a sharpened focus, market as opposed to administrati\;e capital
allocation, and more effective incentives and compensation for management.
Additionally, they argue that the value-creating potential can be induced by corporate

control acttvity. By facilitating the transfer of the assets of either the parent or the



subsidiary to higher-value uses, the spinoff transaction may create value. In short, by
means of the transaction, pure play and improved cofporate transparency make
resulting companies more attractive to potential bidders.

Krishnaswami and Subramaniam (1999) find sepport for the information
asymmetry explanation for spinoff abnormal returns. They argue that “investors are
able to perceive value more clearly after the spinoff”. Wfth separately traded shares,
an existing information asymmetry in the market about the profitability and operating
efficiency of the different divisions of the firm might be greatly reduced, resulting in
the sum of the separated parts being greater that the market value of the combined
firm. The researchers empirically showed that firms that engage in spinoffs have
higher levels of information asymmetry than their industry- and size-matched rivals
do, and the asymmetry is significantly reduced after the completion of the spinoff.

Schipper and Smith (1983) examine the tax and regulatory motives for
spinoffs. They argue that a regulated firm may be able to spinoff a subsidiary in a way
that results in either the parent or the subsidiary escaping the constraints of
government regulation. A firm may also be able to spinoff an overseas subsidiary to
avoid paying U.S. taxes on the income from that division. Although the benefits to
individual firms from such actions do exist, on average the authors do not find any
evidence to support these hypotheses.

Aron (1991) supports the recontracting effectiveness hypothesis that argues
that for a large, multi-product firm, the share price is a very noisy signal of a
divisional manager's productivity. A spinoff is therefore optimal since managerial
compensation based on the productivity and efficiency of individual divisions
improves managers' motivation. In a study of 78 spinoffs, Seward and Walsh (1996)

find that after the spinoff a majority of both the board of directors and the



compensation committee members are outside directors, suggesting an introduction of
more efficient internal governance and control mechanisms. They also find that the
compensation of the CEO of the spun-off subsidiary is typically tied to performance.
However, they find that the gains around spinoffs are not statistically related to these
improvements in contracting efficiency.

John (1.993) argues that, considering a diversified company as a set of different
technologies or projects, the nature of the comovements of the cash flows from the
realization of these projects determines the spinoff transaction’s impact on
shareholder wealth. In the case of a positive correlation between these cash flows, a
separate incorporation of the technologies with an optimal allocation of debt across
them leads to a higher value than the joint incorporation of these projects under the
umbrella of the parent company even with | optimal leverage. In the negative
correlation case, the coinsurance effect (i.e. less volatile cash flows for the whole
company) on investment incentives may dominate the advantages of the investment
policy flexibility gained through spinoffs. Thus, the lower the correlation of cash
flows between a parent and each subsidiary, the lower the likelihood of a spinoff.

Following this logic, we can conclude that spinoffs can increase shareholder
wealth only in case of the demerger of poorly diversified companies. In contrast,
Schipper and Smith (1983) found that 72 out of 93 firms in their spinoff sample
involved a parent and a subsidiary in different industries. Thus, we can suggest that
either managers forego coinsurance benefits in favor of some other potential gains, or
bad investment decisions are common among multi-business companies. Th;: latter is
supported with a “correction-of-mistake” hypothesis studied by Porter (1987), and

Kaplan and Weisbach (1992).



Ahn and Denis (2002) report evidence of the changes in value due to the
elimination of internal capital allocation inefficiencies. Being a part of the
conglomerate, a high-q subsidiary suffers from underinvestment; hence, the value is
destroyed by poorly diversified companies. This inefficiency in the investment
allocation process is corrected through the spinoff. Moreover, the change in
investment allocation is significantly associated with the change in value surrounding
the spinoff.

Desai and Jain (1999) conclude that the outperformance of spinoffs can be
attributed entirely to focus-increasing spinoffs. They report a positive relation
between the announcement period gains and future operating perfonnanée changes.

Regardless of thé particular motivating féctors, spinoffs are voluntary actions
by the parent firms, implying that these transactions were meant to enhance
shareholder wealth. The empirical evidence suggests that this is, indeed, the major

outcome.

2.2 Spinoff abnormal returns studies

All studies on voluntary spinoffs seem to agree that there is a statistically
significant positive abnormal return for parent firms on the announcement day.

Using the Mean Adjusted Return (MAR) approach, Miles & Rosenfeld (1983)
analyzed the behavior of stock prices of 55 companies in response to the
announcement of voluntary spinoffs for the period of 1962-1980. According to their
findings, the announcement day (day zero) is preceded by a highly significant positive
cumulative average abnormal return (CAAR) (16.65% from day -120 to day -1) and
day zero alone exhibits a statistically significant average abnormal return (AAR) of

2.5%. Immediately after the announcement day, the abnormal returns have no



particular trend, indicating that the spinoff news is fully incorporated in stock prices
within a period of one or two days. They also found that relatively large spinoffs,
which are at least 10% as large as the market value of the parent firms, generate a
stronger positive effegt on the stock prices in the amount of 20.70% over the (-
120,+60) period.

Hite and Owers (1983) studied security price behavior around the
announcement of 123 voluntary spinoffs by 116 firms over the period 1963-1981. In
~ their detailed research, they examined the stock price reaction to the announcement of

the spinoff and its completion. They found a significant positivé CAAR of 7% over
the period from 50 days before the announcement date to the day of spinoff
-completioxi. They also examined the hypothesis of Galai and Masulis (1976) that
these abnormal gains are simply wealth transfers from bondholders to stockholders,
but find no supporting evidence. Their findings confirm Miles and Rosenfeld’s
(1983) conclusion that the larger the spinoff the greater the abnormal gains to the
parent company. They also attempted to connect varying cross-sectional abnormal
returns to the officially stated reason for the spinoff transaction. Their fesults suggest
that parent firms that engage in spinoffs to facilitate mergers or to separate diverse
operating units earn positive returns (11.6% and 14.5% respectively), indicating value
creation. Firms involved in spinoffs in response to legal or regulatory obstacles
experience positive returns of 3.4% on the first announcement day, but negétive
returns (-4.7%) during the event period, implying value destruction.

Similar tests were conducted by Schipper and Smith (1983). They studied 93
voluntary spinoffs in the period 1963-1981 and found significant positive abnormal
returns (2.84%) over the two-day announcement period (-1,0) and no significant stock

price reaction during the four months before and the two months after the spinoff



news publication date. They also found that larger spinoffs were associated with
larger gains and these gains are not generated at the expense of bondholders. It was
suggested that these returns result from tax and regulatory advantages, as well as
improved managerial efficiency.

Positive abnormal gains surrounding spinoff announcements were also
reported by Linn and Rozeff (1985), who studied 53 spinoffs in the period 1963-1972.
They find positive (5.8%) but statistically insignificant CAR for the 89 days ending
two days before the announcement and 2..8% return over the period days -1 and 0.
They argue that these results do not support the size maximization and hubris
hypotheses, but confirm the wealth-maximization hypothesis. Their tests suggest that
positive gains are observed when the officially stated reason of a spinoff was to
remove negative synergies, such as subsidiary underinvestment problem, lack of
corporate transparency for the investors etc. |

Using the above research, Copeland, Lemgruber and Mayers (1987)
investigated the effect of spinoff announcements by studying two samples: a small
sample of 73 spinoffs (1962-1981), which was not subject to post-selection bias (i.e.,
for which they did not know in advance if the spinoff was actually completed); and a
larger sample of 188 successfully completéd spinoffs over the period of 1962-1983.
For the small sample, they find that 11% of announced spinoffs were never
completed, so they conclude that the first-time-announcement AAR of 2.49% is “an
unbiased estimate of the expected increase in shareholder wealth from spinoff
announcements”. For the larger sample, they find a 3.0% average return OI.l the day
the spinoff is announced. For the spinoffs that were never completed they find
negative, though insignificant, abnormal returns (-5.9%) on the day of cancellation.

The authors also studied the effect of the new information arrival about the spinoff



deal through successive announcements, and they find that fhey -also produce
sigﬂiﬁcant positive ARs: the first two announcements concerning the same spinoff
alone generate a 5.2% abnormal gain. Confirming the results of several other
researchers, they find that the abnormal returns are related to the relative size of the
spinoff entities. Finally, they found a statistically significant difference in returns for
taxable versus nontaxable spinoffs.

An interesting question was raised by Vijh (1994) concerning the paradoxial
abnormal returns around ex-dates. Using a sample of 113 spinoffs, he documents a
3.03% excess return on the ex-date, comparable in magnitude to those over the
announcement period. Since there is no new information arrival, he looked for a
reason for these returns in the microstructure of this kind of transaction. Vijh found
that increased trading volume, excess volatility and higher bid-ask spreads cannot
explain such abnormal returns. He argues that one reason for high ex-date returns may
lie in the nature of spinoffs: separation of unrelated businesses. This separation allows
the firm to attract different ir.ﬁzestors. Investors can buy the stock before the ex-date,
but they may delay the purchase until after the ex-date for several reasons. First, they
can avoid additional transaction costs since they would not have to sell an undesired
stock resulting from the spinoff. Secondly, buying the stock before spinoff
restructuring requires a greater amount of money. Third, small investors will end up
with an odd number of shares, which are not easy to sell. Fourth, the prices of the
stocks of the parent and subsidiary are not known for sure until after the ex-date,
making many investors, risk-averse by nature, reluctant to acquire the stock before the
ex-date. On the other hand, the seller, who in turn already faces these costs, is
interested in selling the stock before the event. Hence, there should be an excess

supply of stock before the ex-date and an excess demand after it. Therefore, buyers,
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in avoiding these potential costs and motivating the selle;s to keep the stock until after
the spinoff completion, agree to pay some premium.

In contrast to above-mentioned studies, some researchers have raised an
interesting question of whether spinoffs really create value in the long run or whether
the U.S. results were a consequence of chance. The latter explanation was suggested
by Fama (1998). He argues that studies finding significant long-run returns receive
more attention iﬁ the academic and the popular literature because they are more
interesting. For this reason, it is useful to study spinoffs outside the United States.

Veld and Veld-Merkoulova (2003) study announcement effects and long-run
performan;:e for a sample of 161 European spinoffs announced from January 1987 to
September 2000. They find that the announcement of a spinoff is associated with a
positive abnormal return of 2.35% over a three-day window. There is some evidence
that the abnormal returns are related to an increase in either industrial or geographical
focus. There does not seem to be a relationship between the abnormal returns and the
level of information asymmetry at the time of the spinoff. In line with the efficient
market hypothesis, they do not find any significant long-run excess return in the
period after the spinoff. If the return on the parent corporation, subsidiaries and the
pro-forma combined firms is compared to the return on a matching portfolio, the
excess returns are both economically and statistically insignificant. Therefore, they
conclude that spinoffs create value in the short term, but not in the long term.

McCoﬁnel], Ozbilgin and Wahal (2001) also question the long-run value
enhancing properties of spinoff transactions. Analyzing parent and subsidiary buy-
and-hold and cumulative monthly returns over various periods up to 36 months after
the separation,. they conclude that the results heavily depend on the choice of a

benchmark. In comparison with a sample of industry- and size-matched stocks, the
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strategy of investing in spinoff parents and subsidiaries has at best a break-even result.
Only one outlier observation could make it work. However, based on size and book-
to-market ratio matching both spinoff parents and spinoff subsidiaries are winners.
Again, superior performance is attributable to the one outlier sample firm. Using the
Fama-French three-factor model, they find no significant abnormal returns for any
benchmark.

Overall, these two studies indicate that the post-spinoff stock returns provide

no grbunds to reject semistrong market efficiency theory.

2.3 Parent company post-event capital structure changes studies

A growing body of the research has examined various aspects of corporate
spinoffs. Among them, more attention is getting attracted to the topic on how spinoffs
affect the capital structure. For our study purposes, it is essential to understand the
general characteristics of debt allocation in spinoff deals, because any changes in
capital structure directly affect equity riskiness.

Schipper and Smith (1983) report that the average ratio of book value of debt
to total assets is 0.59 prior to the spinoff and is 0.51 for the spun-off subsidiary firms.
Therefore, there is little indication that the spun-off company is disproportionately
burdened or eased with debt.

Michaely and Shaw (1995), however, provide evidence that spinoffs of master
limited partnerships result in increases in leverage for the spun-off compgnies and
reductions in leverage for the parent companies.

According to Dittmar (2002) the average debt to value ratio of the subsidiaries
is significantly lower than that of their pre- and post-spinoff parents. The subsidiaries’

and the pre- and post-spinoff parent’s leverage ratios are higher than their industry;
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however, the subsidiaries’ industry-adjusted leverage ratio is significantly lower than
the parents’ industry-adjusted ratio. Having in general higher debt carrying capacities,
" the parent firm chooses a lower leverage ratio for the subsidiary and higher for itself.

Daley, Mehrotra, and Sivakumar’s study (1997) of spinoffs provides some
evidence related to the main question examined in our study. They contrast cross-
industry spinoffs, involving a parent and subsidiary in different lines of business, with
own-industry spinoffs, involving firms in the same industry. They find that cross-
industry spinoffs lead to a small decline in the leverage ratio of the combined assets
following the spinoffs, but there is no change in leverage associated with own-
industry spiﬂbffs. This pattern is consistent with the argument that spinoffs that undo
diversification, and therefore are likely to increase the variability of cash flows, lead
to declines in financial leverage.

Mehrotra, Mikkelson, and Partch (2002) analyzed 104 spinoffs occurring
between 1979 through 1997. They argue that firms with more variable cash flows use
less debt financing. Debt is costlier for firms with greater variability in cash flows
because of the greater likelihood of default, hence, the need for costly external
financing is greater. Greater variability leads not only to higher expected default costs,
but also to higher agency costs associated with conflicts of interest between creditors
and stockholders. For example, the underinvestment problem identified by Myers
(1977) is aggravated when debt is riskier. To minimize these costs, greater financial
leverage should be allocated to the firm with lower variability of cash flows. Their
empirical findings provide evidence that the median difference in leverage .ratios of
the parents and spun off companies are insignificant. Following the spinoff, the
median ratio of debt to assets is 0.18 for parent companies, and is 0.17 for the spun off

firms. The median ratios of cash and equivalents to assets also do not differ between
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the parents and spun off firms. However, they find that the median of the inverse of
the interest coverage ratio (the ratio of interest to operating income before
depreciation) is 50% higher for the parent firms. In almost two-thirds of spinoffs, this
ratio is higher for the parent. We should note that the coverage ratio measures only the
sﬁoﬂ-tem (up to one yéar) commitment of the company to pay interest. Therefore, we
suggest that after the first post-spinoff year this coverage ratio difference is likely to

disappear.

2.4 Structural breaks in risk parameters

Many financial actions taken by companies, in theory, may affect security
.return behavior in the short- or long -tenﬁ. For example, Ohlson and Penman (1985)
find that stock return volatilities increase significantly following split ex-dates.
Lamoureux and Poon (1987) document that volatilities tend to decline following
reverse split ex-dates. Brennan and Copeland (1988) find that beta coefficients
estimated from daily data increase by almost 30 percent in the week surrounding the
stock split ex-date and by 18 percent over 75 days subsequent to the ex-dates.
However, replicating their research, Wiggins (1992) finds that a longer return
measurement interval (week, month, and year) generally reduces any stock split ex-
date permanent beta shift found by other researchers to zero. This fact supports the
logic that fully anticipated events that leave the real asset and liability structure of a
firm unchanged do not affect the long-term sensitivity of its stock price to the market
information. |

Tuna (2002), analyzing a sample of 29 tracking stocks (also known as alphabet
stocks) over 1984-2000 period, finds that the risk-return characteristics of the parent

stocks differ before and after the equity restructuring transaction. The mean beta of
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the parent stock decreases from.1.07 to 0.92 (significant at 0.001 level). However, the
volatility of the parent stock increases significantly from 0.026 to 0.032. The results
also show that the betas of the new tracking stocks are only marginally higher than the
betas of the parent stocks (significant at 0.1 level, -o.ne-tailed test). On the other hand,
returns of the “trackers” are significantly more volatile relative to their parent stocks.
Therefore, this kind of equity restructuring is able to create new stocks that have
different risk-return characteristics and are therefore expected to attract a different
type of investors, making the market more éomplete.

D’Mello, Krishnaswami and Larkin (2002) come closer to the topic of our
study. They also examine the equity and assets of spinoff equity restructuring. Using a
modified Fama-French factor model, they find that there is no significant change in
equity risk for the parent firm before the spinoff and for the weighted combination of
the parent and the subsidiary after the event. Separate analysis of focus-increasing and
non-focus-increasing spinoffs revealed no significant pattern either. However,
studying a subsample of spinoffs by parent firms with relatively high pre-spinoff
information asymmetry, they find some weak decrease in the cost of equity. This
decrease is more pronounced (almost 8%) for the parent company’s stocks_. They
argue that since the parent firms are more reliant on external financing, particularly
equity issuing, this equity cost reduction can be more value enhancing than any
possible loss of value due to increased riskiness of the subsidiary. They also find that
there is a significant positive relation between the decrease in the cost of equity and
the stock price performance over the period of spinoff event for this group of high
information asymmetry parent firms. D’Mello et al conclude that typically spinoff
gains are primarily an anticipation of improved cash flows and operating performance

with no significant equity cost reduction. In contrast, for the high information
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asymmetry parent companies, a spinoff is a way to effectively signal positive
information and achieve some equity cost reduction.

Summarizing all past studies on spinoff topic, we conclude that a spinoff is not
just a company split facilitated through a brute-force approach. A spinoff is a well-
structured transaction that affects a parent company at all levels: assets, human
resources, clients etc. Therefore, we hypothesize that this type of equity restructuring

should more or less affect risk-related characteristics of the parent company’s stock.

3. DATA DESCRIPTION

An initial sample of firms has been obtained from the Securities Data
Corporation’s (SDC) Mergers and Acquisition Database. The SDC database is a
financial database provided by Thomson Financial Securities Data Corporation
(TFSD).

The extracted data was required to satisfy the following criteria:
a) Completed spinoffs witﬁ .at least 80% of a subsidiary being spun off, so that only
candidates for tax-free spinoffs are included in the sample.
b) Ex-date of a spinoff must be between 1990 and 2000 inclusively.
¢) Transaction value should be $5 million at minimum.
This preliminary search resulted in 360 bbservations. Thirty-four carve-outs (two-step
spinoffs) were excluded. Two spinoff transactions were taxable and therefore were
deleted.
Sometimes companies engage in spinoff activity to facilitate a merger or
acquisition. Usually they do it to dispose of unwanted subsidiaries to comply with
federal regulations. Forty-nine spinoffs like the ones just mentioned were excluded

from the sample.
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Spinoff distributions carried out under liquidation plan are also ruled out.
Only three such cases were found in the SDC output.

Twenty-four occurrences of tracking stock spinoffs, split-ups and spinoffs by means
of a tax-free exchange or rights offering were also filtered out.

Many companies in the sample made two or more studied announcements within
the period. To avoid contamination effects we apply the following criteria:

a) those companies which made any spinoff announcement within a year before the

announcement or after the ex-date are excluded;

b) companies with several spinoff announcements made on the same event day are

not rejected.

We obtained 238 cases of voluntary spinoffs which were then checked for tax-free
status, announcement dates, ex-dates, and distribution ratios. Lexis-Nexis network
resources (Wall Street Journal news and SEC filings) and a sample provided by Dr.
S.Ahn' were used for these verification purposes. Ten distributions were not
confirmed and were discarded. For some events it was impossible to identify an exact
ex-date, especially for small spinoffs and spinoffs completed in the early 1990s, in
this case we checked stock prices of parent companies for the adjustments and set the
first day of the adjusted trading as an effective date.

Another reason the data set is reduced is due to the unavailability of stock
records on CRSP or Standard & Poor’s COMPUSTAT tapes. To be included in the
sample for further analysis, it is required that the parent firm’s shares be traded on
either of NYSE, NASDAQ and AMEX for at least a year before the spinoff
announcement and a year after the ex-date. Analogously, there must be at least a year

of stock price history after the ex-date available on CRSP tapes for every spun-off

' Dr. Ahn (Concordia University, Montreal, Canada) collected his sample of spinoffs for 1980-1996
using CCH’s Capital Changes Reports. :
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subsidiary. These criteria reduced the sample to 146 cases in which 159 subsidiaries
were divested. In ten out of 146 cases of spinoff transactions, a parent company spun-
off two subsidiaries and in one case, four divisions were divested.

The distribution of the sample spinoffs completed over the 1990-2000 period
is reported in Table 1. A deal value is available on SDC tapes and based on the

closing price of the subsidiary on the first trading day.

Table 1. Sample distribution
Distribution of the sample of 146 firms that completed a spinoff in the period
1990-2000, by completion year, the total and average value of the transactions.
Spinoffs are identified from the SDC tapes, news wires and articles from
Lexis-Nexis and the Wall Street Journal.
Total Value Average Deal
Year | Number (min. USD) | Value (nfln. USD)
1990 10 2,544.63 254.46
1991 6 2,214.34 369.06
1992 10 4,445.79 444 .58
1993 10 3,900.31 390.03
1994 12 10,682.05 890.17
1995 14 15,944.04 1,138.86
1996 19 19,982.27 1,051.70
1997 15 17,005.85 1,133.72
1998 20 17,081.17 854.06
1999 15 9,218.27 614.55
2000 15 36,400.26 2,426.68

From Table 1 we can see that the total and average deal values increase with

time, except for the fall in 1998-1999, and reach a peak in 2000.

4. METHODOLOGY AND HYPOTHESES

4.1 Spinoff announcement and ex-date event studies
As a first step in our analysis, we conduct event studies to assess abnormal

performance over the initial announcement period and on the ex-date. This step is
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pn'mariiy aimed at confirming the qualitative similarity of our sample of 146 spinoffs
with the samples employed in other studies. Therefore, we theorize that both of these
events are associated with an abnormal positive price response.

For computing abnormal returns (ARs) and cumulative abnormal returns
(CARs) we use the “Eventus” software. As a regression model we use the widely
employed market model. Our choice is supported by empirically demonstrated
deviations from the CAPM, meaning that the validity of the restrictions imposed by
the CAPM is questionable.” Moreovér, Brown and Wamer (1980) report that the
market model produces estimates, which do not differ significantly from those,
obtained usir;g more complex methodologies. |

The market model in our case relates the log-transformed returns of the

j" firm stock on day ¢ (R ,.) to the log-transformed returns of the value-weighted
market pqrtfolio (NYSE + NASDAQ + AMEX) (R,,) in the following manner:
e R, =a, +,8ij,, +g,
Where: |
£, = a zero mean disturbance term,;
@, = an intercept;
B, = a slope that measures sensitivity of the j * stock return to the market portfolio

return.
An abnormal return for the stock of j” firm on day ¢ (AR .,) can be defined as

follows:

(2) AR;,=R,, —(a,+ B,R, )

2 Fama and French (1996) describe CAPM anomalies in detail.
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An average measure of AR, for the whole sample is called an Average Abnormal

Return ( A4R ) and is computed in a following manner:

:
2 4R,

(3) 44R = YA where N is a number of companies in the sample.

As we are interested not only in excess returns on a single event day, we

evaluate a Cumulative Abnormal Return (CAR, ;) and Cumulative Average

- Abnormal Return (CAA4R;; ) over event windows using the following formulas:

T
(4) CAR, ;. = AR,, and

(=T,

N Tz
(5) CAAR;; = ZZAR > where T and T, are the first and last trading days of an

J=11=T,
event window.

In the first event study we assess the announcement event performance of the
parent stock over 18 event windows: (-10,+5), (-3,+3), (-3,0), (-3,+1), (-1,+1), (-1,0),
0,0), (0,£1), (0,%3), (0,+5) , (+1,+3), (+1,+5), (+1,+7), (0,+10), (-5,+1), (-5,+3),
(-3,%5), (-10,+10). The market model is estimated over a 200-day period ending
thirty-one days before an announcement date. The event period is not allowed to
overlap with the estimation period and for this reason is specified to be 10 days before
the event and 10 days after it.

Admitting a deviation of stock return distribution from normality, we verify
statistical significance of calculated AARs and CAARs by applying both pérametn'c
and nonparametric tests: Z-test and Generalized Signed Z test respectively.

A similar event study is done to evaluate abnormal performance of a parent
stock around an ex-date, i.e. around a distribution date, when parent’s stock price is

adjusted to signify the spinoff completion. In this study, however, we estimate market
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model over the 200 trading day period starting 31 days after the ex-date. An event
period also spans over the period (-30, 30). We adopt this approach to avoid a
distortion of model parameters. If we use the 200-day estimation period prior to the
ex-date, there would be many cases when the initial announcement date lies within
this period, causing biased estimates of the market model. We have to admit that by
using post-spinoff parent model parameters to estimate abnormal performance of the
parent company’s stock prior to the ex-date we introduce some bias. Nevertheless,
only the pre-separation period is subject t6 this bias, meaning that ARs on and after
the effective date are more or less bias free.

A number of studies find that the wealth effects are larger when the portion of
assets that is divested is larger (see e.g. Hite and Owers (1983), Miles and Rosenfeld
(1983), and Krishnaswami and Subramaniam (1999)). We define the relative size of
subsidiary in two ways: 1) relative size-after as a ratio of market value of equity of the
divested subsidiary right after the spinoff relative to the sum of the equity
capitalizations of the parent and the subsidiary on the day of the completion of the
spinoff;, 2) relative size-before as a ratio of market value of equity of the divested
subsidiary on the ex-date relative to the equity capitalizations of the parent on the eve
of the spinoff completion. We then regress. announcement abnormal returns on these

two relative size measures.

4.2 Multivariate GARCH models

One of the most intensive areas of research in the finance in the last two
decades has been concentrated on the idea that the volatility of financial returns is
time-varying and that such time-variation can have a large impact on the way all

financial activities (and data about them) should be measured, interpreted and
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modeled. A prominent article by Engle (1982) set a foundation for the ARCH
(Autoregressive Conditional Heteroscedasticity) family of models, which explicitly
model time-varying conditional variances by relating them to the past squared errors.
Subsequently, Bollerslev (1986) introduced the generalized ARCH or GARCH model
by adding lagged variances to measure long-term shocks. Although, dozens of
variations have been proposed and applied in many contexts, applications of such
models have beeh generally restricted to cases where only univariate data is
considered, even though the vast majority of financial activity involves decisions
where multivariate information must be considered.

For the last fifteen years multivariate GARCH models (BGARCH) has been
| successfully applied in many financial areas. For example, Bollerslev (1990) studied
the changing variance structure of the exchange rate regime in the European Monetary
System, assuming the correlations to be time invariant. Kroner and Claessens (1991)
applied the models to calculate the optimal debt portfolio in multiple currencies.
Baillie and Myers (1991) estimated the optimal hedge ratios of commodity futures
and argued that these ratios are nonstationary. Bollerslev et al. (1992), Bera and
Higgins (1993) conducted a survey on the methodology and applications of GARCH
and BGARCH models. Lien and Luo (1994) evaluated the multiperiod hedge ratios of
currency futures in a BGARCH framework. Karolyi (1995) examined the -
international transmission of stock returns and volatility, using different versions of

BGARCH models. Gourieroux (1997) presented a survey of several versions of

BGARCH models.

Bollerslev, Engle and Wooldridge (1988) originally provided the basic
framework for a BGARCH model. They extended the GARCH representation in the

univariate case to the vectorized conditional-variance matrix (VECH). Their very
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general specification follows the traditional -autoregressive moving average time -
series analog. However, such generalizations would inevitably increase the number of

parameters to be estimated and complicates specifications of the conditional variance

and covariance matrix to ensure its positive definiteness. Empirical applications, on

the other hand, require maximum parsimony.

In 1990, Bollerslev introduced the constant conditional correlation
multivariate GARCH (CC-GARCH) specification to overcome these difficulties,
where univariate GARCH models are estimated for each asset and then the correlation
matrix is estimated using the standard closed form MLE correlation estimator using
standardizéd residuals. The assumption of constant correlation makes estimating a
large model feasible and ensures that the estimator is positive definite, simply
requiring each univariate conditional variance to be non-zero and the correlation
matrix to be of full rank.

In our study we employ a bivariate CCC-GARCH(1,1) model to obtain
estimates of time-varying variances of market and company returns, as well as their
time-varying covariances. The model is specified as follows:

(6) Ri,t =4 teE;,
(M) R,, =4, +&,,

2 2 2
(8) o-m,t - amO + amlgm,t—l + am2o-m,t—1

2 _ 2 2
O = tau€, , +0,0,,  + aiSD(—l) +a,,D,

annday

+ aiSDannﬂ + ai6Dejj'day

€)

+a,; D, +a,D, +aD; +a,,D,

(10) o,,, = po;,c

It~ mt
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where R, and R, are log-transformed prewhitened’ returns of the ;" firm stock on
day ¢ and the value-weighted market portfolio respectively; u, and u, are constant
mean of returns; p is a constant correlation, and o, , is the time-varying covariance of

the returns. We .intentionally do not include any dummy variables in Equations 6 and
7, because we need to capture the “raw” variance dynamics around the announcement
and the effective dates. This. way we can observe the event shock to the variance and
its dissipation path over time. Besides, the number of daily observations is large
enough (between 650 and 1200) to reduce the influence of the short-term ARs around
the announcement and the ex-date upon the mean in Equations 6 and 7.

There are restrictions to be imposed to ensure that the variance matrices are |
positive semidefinite:
Q. ’dn 0, >0

a a

m0 2~ ml?*

a, +a,, <l

m2 —
a,+a, <l
a,+a, >0, forj=(3,10)

As we try to measure any possible change in the firm stock return variance,
we introduced into equation (9) eight binary (dummy) variables:

D

annday

and D

ey -~ take the value of 1 for trading days lying within (-15,+15) period

around the date of spinoff announcement and the ex-date respectively and zero

otherwise.
D, - takes the value of 1 starting 16 trading days after the announcement and

ending 16 days before the ex-date and zero value otherwise;

* Before estimating the market model, we remove autocorrelation in returns by regressing them on the
mean with autoregressive errors up to 24 lags. Then we add back the intercept to the obtained
prewhitened residuals.
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D,,Dz,Dar,D4 - take the value of 1 for the first, seéond, third and: fourth haif yéar (62

trading days except for the first half year, which consists of 47 trading days)
correspondingly after the ex-date and zero otherwise.

D(-l)

- is a dummy variable with the value of 1 for days within the half year prior to
the announcement day (effectively 47 trading days, taking into account the initial
announcement event period) and zero otherwise.

Thus dummy variables, including the intercept, cover a period starting a year before
the initial announcement of the spinoff transaction and up to 2 years after the effective
completion of the deal without overlapping with each other.

The maximum likelihood estimation (MLE) method is used to estimate all

parameters of the model.

1) =23 (klog(2) +log(H, )+ (&, &, ) H;" (f ])

where

2
O-i,t
H = , |and
Oy Oms

im,t

£
12) &, =% for k = i,m , are the residuals standardized by their conditional
O-k,t

standard deviations.

Optimization calculations were done in RATS using the BHHH (Berndt, Hall,

2
o, and

mi—12.

Hall and Hausman, 1974)* method. Initial values for s, i, , @, 4, , 0~

p were obtained from OLS regressions of market and company returns on their

* BHHH provides a method of estimating the asymptotic covariance matrix of a Maximum Likelihood
Estimator. In particular, the covariance matrix for a MLE depends on the second derivatives of the log-
likelihood function. However, the second derivatives tend to be complicated nonlinear functions.
BHHH estimates the asymptotic covariance matrix using first derivatives instead of analytic second
derivatives. Thus, BHHH is usually easier to compute than other methods.
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respective means. Since most of nonlinear optimization methods are derivative-based,
including BHHH, they are very sensitive to the choice of initial estimates. Therefore,
OLS estimates were then refined by the Simplex method to partially circumvent this
problem. We constrain the number of iterations by this method to five, since initial
conditions should be ‘slightly pulled away from the optimum. Thus, we give the
algorithm a chance to estimate standard errors correctly.

Although CCC-GARCH offers parsimony and clear-cut interpretation of
results, the constant correlation estimator, as propoéed, does not provide a method to
construct consistent standard errors using the multi-stage estimation process. Tse and
Tsui (2002) and other scholars have ‘found that constant correlation can be rejected for

certain assets. Thus, there is a need to e);tend the BVGARCH models té incorporate
time-varying correlations and yet retain the appealing feature of satisfying the
positive-definite condition during the optimization.

We chose the most recent variant of the time-varying correlation models
developed by Tse and Tsui (2002). In their Varying Correlation Bivariate GARCH
(VC-BGARCH) each conditional-variance term is assumed to follow a univariate
GARCH formulation as in CCC-GARCH, however the conditional-correlation is

assumed to follow an autoregressive moving average process:
13) p,, =(1-6,-6,)p+0,p,,, ., + Oy,
v, is a function of the lagged standardized errors &, and &, and has a functional

form:

1
Z é‘,r—h m,t—h
h=0

(Z gii—h )(Z éj,f-h )

4y, =
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The parametérs 6, and 0, are postulatéd to be non-hegative with an additional
constraint embedded in the equation that 6, +6, <1. It can be observed that y,_, is
analogous to &£’,_, in Equation 9. However, y,_, depends on the standardized lagged

residuals and, by construction, is the sample correlation matrix of (&,.¢

it—1

). Thus,

the time-varying correlation is a weighted average of some constant correlation p,

Pim,a0dy,_, . |

The rest of the model mimics CCC-GARCH one, including dummy variables
-and the maximum likelihood function.’

Although VC-GARCH(1,1) is a somewhat complicated model, it still retains
the intuition and interpretation of the univariatt GARCH model and yet satisfies the

positive-definite condition as found in the constant-correlation models.

4.3 Conditional betas and variances analysis methodology

In our study, we examine two hypotheses regarding changes in the risk
parameters. First, by divesting an unrelated business, the parent company is risking
the loss of some div;ersiﬁcation advantages, such as low earnings volatility. Since
72% of our sample firms fall into this group, on average, we would expect an
increasing parent stock return variance after the spinoff. Second, as Dittmar (2002),
Daley, Mehrotra and Sivakumar (1997) report, subsidiaries end up with a lower debt
burden right after the spinoff than their former parent companies. Hence, an ﬁncreased
debt proportion, especially coupled with the increased earnings variation, may
adversely affect the riskiness of the parent’s stock. However, we suspect that being

able to raise equity funds at lower costs, the parent company can decrease this ratio

’ We also tried to include the same dummy variables in the dynamic correlation equation, but because
of the large number of parameters to be estimated in many cases we could not reach convergence even
after 400 iterations.
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after the spinoff completion by issuing additional equity and usiilg the proceeds to
repay the debt. Therefore, we expect to observe only temporary systematic risk shifts.

In our study, we calculate systematic risks indirectly as follows:

o . Pim:9:.0, (o
_Tmig _ Fimg T i myt . it
15) ﬁn - 2 = 2 orJHSt pim,t
O-m,t my o-m,t

where p,,, is a conditional correlation between the market returns and the

parent company returns.
To capture any possible changes in mean we run the following regression:

+a;,D +a;D, +a,D, +

B,=ay+a,D_,+a,D,., +a,D effiday

1 6) anneff

a;; Dy +ayD, +v,,
12 ,
17) Vie =™ _Z OViga tEiys €1y~ IN(0,07°)
k=1

where an autoregressive error v, is to adjust for possible autocorrelation and
D,, je(1,8) are the same dummies as in BGARCH equation (9).

Some studies find that a change in the systematic risk around or after events
like dividend changes, stock splits etc is not necessarily accompanied by a change in
variances. Therefore, we analyze the total and residual variances of the sample parent
companies for shifts in the means over periods studied.

We can estimate the residual, or firm-specific, variance using the following
formula:

18) 0'52” =o}, - plol,,

where o7,,0,, and B are conditional variances and betas obtained earlier

from the BGARCH regressions.

We employ the same analysis method as in the case of the beta analysis.

28



- _
O, =%+ D+ @D,y

ai7D3 + ai8D4 + Vi,t

19) + @D, s + Wiy Doy, + @Dy + D, +

12
20) Vie = —Z PViptEiys €y ™~ IN(0, 0'2)
k=1

Krishnaswami and Subramaniam (1999) report a significant decrease in
information asymmetry for the parent stocks following the spinoff. The reduced
asymmetry, in turn, should manifest itself in the decreased unsystematic, i.e. firm-
specific or diversifiable, risk, since more information is revealed to the investors
during and after the spinoff.

We expect that partitioning the sample into high-/low-asymmetry and focus-
increasing/non-focus-increasing subsamples will reveal patterns that are more distinct.

Spinoffs are defined as focus-increasing, or cross-industry, if a divested
subsidiary has a two digit SIC code different from that of its parent. For this purpose,
we extract SIC codes from the Compustat database for both parents and subsidiaries.

If the parent company spins off a subsidiary, which is not related to its core
business, we would expect increases in the total volatility and/or the systematic risk
because of the loss of diversification and increasing asset beta, as a consequence of
more volatile future cash flows. On the other hand, an elimination of negative
synergies, agency costs and internal capital market inefficiencies may partly
compensate these risk changes. As to non-focus-increasing, or own industry, spinoff
parents, we suppose that there will be no significant change in either risk parameter. It
has been shown by Daley, Mehrotra and Sivakumar (1997) and Desai and Jain (1999)
that these companies have little improvement in the future cash flows. Daley,
Mehrotra, and Sivakumar (1997) also find that only own-industry spinoffs are not

associated with combined parent and subsidiary leverage change.
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" In our study, we would also like to test the hypothesis that high-asymmetry
parent firms experience a significant reduction in information asymmetry. We do not
exclude the possibility of changes either in beta or the total variance of the returns for
this group of the parent companies.

To split the sample by the level of the information asymmetry, we adopt an
approach proposed by Dierkens (1991), and by Krishnaswami and Subramaniam
(1999). They use the dispersion in the market-adjusted daily stock returns in the year
preceding the announcement. In our case, we use the results of the firm-specific
(residual) conditional variance analysis. The intercept in the dummy regression (19) is
tﬁe average residual variance for the first half (;f the year before the announcement for
each company. We characterize a parent company with a high level of information

asymmetry if it has an above-average variance and vice versa.’

4.4 Pre- and post-spinoff parent company leverage comparison

We do not exclude other possible reasons negatively or positively affecting
risk parameters under study. For example, an increased leverage may lead to the rise
in financial risks: higher beta and variance.

The Hamada (1972) equation (21), measuring the effect of the capital structure

on the equity systematic risk, provides the basis for this leverage hypothesis.
D
21) ﬁs=ﬂa(l+(l—r)—~)
S
We can see that an equity beta £, mainly depends on the debt to equit.y

. D .
ratlotg— and an asset beta £, , reasonably assuming a corporate tax rate 7 to be

® We obtained the same patterns using median variances instead of average ones to classify the stocks
into high- or low-asymmetry groups.
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constant within the studied 3-4 year period.

Keeping in mind this dependence, we examine our sample of the parent
companies for the possible leverage changes over seven periods starting 6 months
- before the spinoff announcement. In our study, we define leverage as total book-value
debt to total book-value assets. We assume the total debt to be a sum of the long-term
debt and the debt in current liabilities, so that to exclude non-debt liabilities.

First, we extract quarterly data from Compustat for eight time points: for the
fourth and second quarters before the announcement, for the quarters when the
announcement and the effective separation happened, and over the next two years
with a two-ciuarter step. We then measure changes of the ratios re]ative to the first
one, i.e. relative to a yeér prior to the spinoff announcement.

To be able to relate the results of this analysis with other results, we study

leverage shifts adjusting for the level of asymmetry and the refocusing factor.

S. EMPIRICAL FINDINGS

5.1 Event studies’ results

The results of the study shown in Tables 2 and 3 are quite similar to those
reported in previous empirical studies. A spinoff announcement is indeed a value-
creating event, conveying positive information about a parent’s future. We find that
there is a small run-up AAR (0.24%) on day (-1), implying some intentional or
unintentional spinoff announcement information leakage. The announcement day (day
zero) AAR of 4.2% is, as expected, significant both statistically and economically.

It is interesting to observe a series of negative returns over seven trading days
right after the announcement date, reported, but not explained, in a number of studies.

Starting from day t=+1 through day t=+7 we observe a CAAR of -1.43% (significant
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at 5%). Hite and Owers (1983) find CAR of -1.8% over the same range. Perhaps, this
downward price pressure is a result of post-event short-term active trading: some
investors, who are not willing or able to hold the parent shares after the spinoff, sell
them.

An analysis of obtained CAARs reveals a more lasting effect of the
announcement. CAARs over a period (-10,+10) average 3.11%, reaéhing a maximum
of 4.67% over four days (-3,0).

We regress the estimated event day ARs on the two subsidiary relative size
ratios defined earlier. The results in Table 4 confirm the positive'relationship between
size and ARs for both ratios. Ho&ever, the correlation ranges from 16% to 20%,

| which means that there are factors better explaining the ARs rather than size ratios.
Moreover, these results could be distorted because of AR measurement errors and

sample post-selection bias.

Table 4. Relative subsidiary size effect regression
146 parent firms.
Days Relative size-before Relative size-after
Intercept 2.973%* 3.203*%*
Coefficient 4.173%* 3.705*
Dw 1.966 1.986
Pearson correlation 0.204* 0.167*
Spearman correlation 0.206* 0.182*
* and ** - significant at the 0.05 and 0.01 levels respectively (2-tailed).

A more interesting phenomenon observed by other researchers is the abnormal
performance of the spinoff parent shares around the ex-date. Our findings, reported in
Table 5, document highly significant day-zero excess returns of 2.43%, -which is
consistent with the findings of Vijh (1994). ARs are only observed on the ex-date
without any run-up supporting Vijh’s hypothesis that these ARs have nothing to do

with new positive information arrival.
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Post-ex-date parent stock price movement exhibits almost the same pattern as
it did after the announcement. Negative AARs are detected from day t= +2 through
day t= +10, perhaps even further. A CAAR over this period is roughly -3.00%
(significant at 1%). Again, none of the past papers-,'to our kqowledge, investigate the
reasons for this anomaly.

As in the announcement event study, we find that cumulative abnormal returns
(Table 6) are significant over several days, though with a smaller magnitude. The

largest CAARs of +2.43% is obtained over the (-5,+1) period.

5.2 Conditional variances and betas regressions

Tables 7 and 8 report the results of the analysis of the conditional total
variances. We detect a considerable increase in the total variance of the parent stock
returns for the full sample. It may be justified by the composition of our sample:
about 72% of parent companies are focus-increasing. Both BGARCH models
produced almost identical results. All dummy parameters for the full sample are
highly significant except for the last 6 months before the announcement and for the
interim pertod - a period between the announcement and the ex-date. The variance
shifts exhibit a U-shape trend: an initial variance jump around the ex-date declines
over the following 12 months, followed by an increase over the next 12 months. An
absence of variance reversion to the pre-split level and the magnitude of the shifts
may suggest that the shock dissipation period is much longer than two years.

We can obtain a better insight into the pattern if we consider a ratio of the

dummy coefficients to the conditional variance mean, i.e. intercepta,, . The results are

reported in Tables 9 and 10. Within the 30-day period around the spinoff

announcement, the unconditional variance rises by almost 28-32% for the full sample.
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“Within the period between the announcernent and the effective completion, it is still
higher than a year before the event by 15-19%, although the difference is statistically
insignificant. The highest surge (81%-85%) in the variance is observed around the
spinoff completion. For the following two years, the variance remains significantly
higher by, on average, 60%.

We should note that according to equation (15), the total variance process is
defined by two sﬁbprocesses: systematic and unsystematic. We, therefore, may
suggest that an obtained pattern of the total variance shifts is a result of shifts in these
two processes. A further analysis, presented later in this section, may help shed some
light on this issue.

A separate analysis of focus-increasing and non-focus-increasing companies
reveal;s the expected results. We can observe a statistically significant increase in the
variance for the focus-increasing sample, while non-focus-increasing firms, on
average, do not have significant stock return variance chgnges, except close to the
spinoff completion period. Therefore, consistent with the findings of Daley et al.
(1997), we see that the diversification loss, caused by the focus increase, may be a
source of the variance increase.

To check for a possible information asymmetry reduction, as a decreasing
variance factor, we split our sample into high- and low-asymmetry subsamples. The
results of the separate analyses are not clear-cut. The variance shift parameters for the
low-asymmetry group of parents are disproportionally high relative to the intercept.
The shifts are not only highly significant but also reach a maximum magnituée by the
end of the second year. For the high-asymmetry group of parents, there is, on the
contrary, no permanent shift in the total variance. The ex-date shock dissolves within

a year of the spinoff completion.
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Assuming a constant debt structure, which will be examined further in this
study, aﬁd assuming that there should be a minimal information asymmetry decrease
for the low-asymmetry parents, we may suggest that the observed shifts are purely
due to the loss of the benefits of diversification. This would explain the reduced surge
in the variance for high-asymmetry companies: the diversification loss is partly offset
by the improved information awareness of investors.

It may be seen that by controlling for the level of information asymmetry and
refocusing we obtain different variance parameter results. Of the four sub-samples
examined only the high-asymmetry and non-focus-increasing sample of firms did not
experience variance shifts. This pattern supports our hypothesis that own-industry
spinoff parent companies may experience an increase in operational performance
voIatility. However, there is also little reduction in the total variance. Therefore, from
the stock riskiness point of view, spinoff transactions in this subsample (high-
asymmetry and non-focus increasing) bring neither harm nor good to parent company
shareholders.

In contrast, focus-increasing companies with high pre-spinoff information
asymmetry exhibit positive variance shifts lasting for a year and a half after the
completion of the spinoff. For this group of parent firms, we may conclude that
despite variance mean-reversion, shareholders may suffer higher bid-ask spreads for
the parent company’s stock in the short-term due to the increased volatility and higher
information asymmetry.

The low-asymmetry sub-samples have very similar variance change patterns.
After a surge of variance around the ex-date, it declines over the next six months.
Over the following year, we observe an upward trend in the variance. The differences

- start a year and a half after deal completion. For cross-industry spinoffs, the parameter
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goes up from 103.77% to 163.64% (i.e. by 58% relative to the previous half year). For
own-industry spinoffs, the variance shift parameter drops from 121.77% to 85% (i.e.
by 30%). These upward-trend pattems of the variance movements of both subsamples
are not consistent with any of the hypotheses we proposed. We can only establish that
the shareholders of both low-asymmetry parent firm groups may find themselves with
much riskier parent company ‘shares on hand after the spinoff. The problem is
aggravated by a generally large weight of the parent shares in a post-spinoff portfolio.
In addition, although we study only risk parameters of the parent company stocks, we
"~ may presume that newly spun off subsidiary shares, being much smaller than their
parents and having higher cash flow volatility, are not likely to alleviate the increasing
risk problem.

These surprising and disturbing results prompt us to consider other sources of
the variance instability, e.g. debt leverage increases etc.

In equation (15) we can see that the total variance of stock returns is a sum of

systematic (/S'f,a,i,,) and unsystematic or residual (0'52,.,) components. Perhaps, the

observed significant breaks in the total variance could be driven by the changes in one
of the parts.

Tables 11 and 12 report the results of the conditional beta analysis for CC-
BGARCH and VC-BGARCH models. First, we notice a considerable variation in
initial mean betas (intercepts) across all subsamples. Apparently, the higher the beta
the higher the information asymmetry and the higher probability that the spinoff will
be cross-industry. Adjusting our sample for information asymmetry and refocusing
factors, we obtain a consistent picture. The highest beta is observed for the high-
asymmetry, focus-increasing parent-firms and the lowest for the low-asymmetry, non-

refocusing ones.
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These results let us conclude that, despite being a. component of the
unsystematic risk, information asymmetry also has some connection to the level of
systematic risk, i.e. the beta. We propose that volatile earnings‘ and capital structure
create some uncertainty about the firm’s future and adversely affect the quality of
information about the parent company.

The reasons why higher beta companies choose to divest unrelated businesses
are not obvious. We may only advocate that the management of a high-beta firm may
feel that its shares are undervalued’b since the market considers them too risky.
Therefore, the management initiates a cross-industry spinoff to shed high-growth,
high-risk buginesses torbring the equity cost down. Low-beta firms, perhaps, choose
to divest poor-performing subsidiaries to improve diversification efficiency.

A further analysis of beta' movements across studied periods brings both
predicted and unforeseen results.

For the full sample, systematic risk shifts, ranging from 6.5% to 12.8%, are
significant at 5% and positive over the announcement, completion periods and over
the first year after the ex-date. It is not surprising because 72% of the spinoffs in our
sample are cross-industry. Starting from the second year, beta changes become:
insignificant and gradually revert to the mean. Thus, beta shifts appear to contribute to
the variance changes only in the first year. However, this contribution is much less
than the observed 60%-80% shift in the total variance. Therefore, on average, spinoffs

do not cause parent-firm stock systematic risk changes in the long-run, which is good

for a long-term investor.
From Table 11 we can infer that parent companies divesting a related business
unit, in general, do not experience significant shifts in betas after the separation. This

result is in line with the argument that non-refocusing spinoffs do not destroy
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diversification advantages and keep volatility of e‘amings and other internal factors
constant. However, for this group of firms we observe an unexplainable significant
8.4% increase in systematic risk over the 6 months prior to the announcement. Over
the same 6- month period there is a negative, although weakly significant, shift (-
3.34%) for focus—inéreasing parent firms. In addition, focus-increasing parent
companies experience a statistically significant 8%-14% beta increase over the first
post-spinoff year.

An information asymmetry level analysis reveals that low-asymmetry
companies have a 7-12% higher systematic risk over the ex-date period and over the
following 18 months than the year before the announcement day. On the other hand,

A parameters for the high-asymmetry ﬁrms‘do not change significantly, and the ex-déte
shock subsides quickly within the first 6 months. Comparing these patterns to the total
variance ones for the same groups, we can see that systematic risk shifts have a lower
magnitude and dissipate much faster. It means that they are not a major cause of
signiﬁcént variance surge over the same periods.

For further analysis, we form four subsamples combining focus and
asymmetry factors. Each of the obtained subsamples exhibits a specific trend.

Starting 6 months before the announcement and up to the ex-date period, the
betas of high-asymmetry, focus-increasing companies decline insignificantly by 3%-
5%, and then rise by 12.8% around the effective day, diminishing to a statistically
insignificant 1.5% by the end of the second year. We expected that there would be the
highest decrease in systematic risk for this group as a result of the inf"ormation
asymmetry reduction. However, the results do not support this hypothesis.

High-asymmetry and non-focus-increasing parents display an opposite

pattern. Beta changes are insignificantly positive up to the second quarter after
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separation inclusively, but become increasingly negative afterwards. The decrease
over the last 6 months of the whole study period approaches minus 13.7% with a
significance level less than 10%. Over the very same period, the total variance
increases by a weakly significant 22.7%. It seems -tﬁis is the ‘only group of firms that
reaches equity systematic risk reduction with minor changes in the total variance,
benefiting shareholders and bondholders.

Low-asymmetry and focus-increasing companies have the highest beta spike
(15.4%) over the completion period across ;111 subsamples. Parameter estimates for the
low-asymmetry focus-increasing and non-increasing are almost the same, except for
two points: refocusing firms within this subsample have a decreasing beta (-3.25%)
over the 6 months before the announcement date; betas are not statistically different
from the intercept for refocusing firms during the second year after the spinoff. The
total variance, in contrast, actively grows over these periods. Non-refocusing
companies’ betas experience a positive 9%-13.8% growth in systematic risk over all
periods, continuing well into the third year after the ex-date. The shift in total variance
for this subsample is also high over all periods. Presuming that low-asymmetry
companies are more likely to have stable cash flows and high dividend payout, and
therefore their stocks can be considered as a defensive long-term investment, we
suggest that shareholders would have to reconsider their portfolio structure, as both
the total variance and beta significantly increase.

The patterns of beta shifts for the VC-BGARCH model (Table 12) are similar
to the CC-BGARCH one, apart from a lower parameter estimate magnim&e of the
former model. This difference may mean that risk structural breaks are partly

alleviated by the varying correlation.
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“The above analysis of beta changes suggest that in general spinoff parents are
subject to increased systematic risk after the spinoff completion. Only high-
asymmetry, non-refocusing spinoff parent firms achieve a reduction in systematic risk
in the long-term. On the other hand, low-asymmetry, own-industry spinoffs result in a
significant and permanent beta surge for their parent firms. For other group of firms,
the shocks dissipate quite quickly and cannot contribute to the observed total variance
surge afterwards. |

These findings allow us to suggest that the unsystematic risk is a major source
of the stock return total variance growth. In Tables 13 and 14, we present our
empirical results of regressions of the residual variance on the set of period dummies
for different saﬁples.

For the full sample, we observe a significant growth of the variance by 25% on
the announcement and by 59%-60% on and after completion. Krishnaswami et al.
(1999), however, comparing stock return residual standard deviations before and after
the spinoff, find about 71% decrease or in terms of the residual variance a 51%
reduction.

Comparing focus-increasing and non-focus-increasing, we obtain a different
picture. It seems that the residual risk shifts are not permanent and are relatively small
for companies separating subsidiaries with similar business focus. Parents choosing to
divest unrelated businesses, on the other hand, may face an increase of the variance by
up to 107% two years after the successful spinoff completion. Moreover, for 18
months after the ex-date, the parameters of the regression for this subsampie are not
only substantially higher than an intercept, but they are also statistically higher than

the corresponding parameters of the non-focus-increasing companies. A further
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detailed analysis may find explanations for these findings which contradict the extant
studies’ results.

A high- vs. low-asymmetry cut exposes a disproportionately high growth of
the firm-specific variance for low-asymmetry parents. The variance jump for high
pre-spinoff information asymmetry parents reaches 82% over the effective completion
period, gradually decreasing to 48% at the end of the second year, whereas risk shifts
for low-asymmetry firms display the reverse trend, increasing from 92% on the ex-
date to 165% over the last period studied. We should also note a significant variance
difference between these t;vo groups, ranging from two to four times.

Analyzing the four sub-samples, obtained by controlling for the levels of
asymmetry and refocusing, we find that only high-asymmetry, non-focus-increasing
parent firms do not experience firm-specific risk changes. We therefore conclude that
by means of spinoff this group of firms fails to improve the quality of the information
available about future operating performance. However, there is some decrease in the
systematic risk after spinoff.

The most striking changes happen to the subsample of low-asymmetry, focus-
increasing parents. Over the periods around and following the ex-date, the variance
shifts increase by 100%-200%. This pattern is similar to the total variance movements
for the same group of firms, suggesting that residual variance is a major long-term
contributor to total variance shifts.

Both high-asymmetry, focus-increasing and low-asymmetry, non-focus-
increasing parent groups have the same trend in the variance parameters: a surge
around the ex-date which slowly dissolves over the following periods. However, a
diversification loss cannot explain the variance growth for the latter group of firms.

As they divest related business, they are unlikely to experience significant cash flow
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volatility increases. In addition, by having the low information asymmetry, hence,
better predictability of stock returns, this group of the companies is more likely to
have relatively good analyst coverage. Therefore, either spinoff restructuring creates
some uncertainty about the parent firm operating future due to worsened information
dissemination or there are some other qualitative changes affecting the post-spinoff
parents. If this hypothesis is true then the information asymmetry reduction is not a

major motive for the spinoff.

7 5.3 Analysis of parent company leverage before and after spinoff

In an attempt to find an explanation for the systematic shifts, we analyze the
most probable source — capital structure changes.

The results of this study, displayed in Table 15, demonstrate that for the full
sample there are no significant shifts in the debt-to-assets (DTA) ratio for the parent
companies before or after spinoff. Only around the separation effective date, we
detect an 8.5% increase relative to the intercept (the 4™ quarter before the
announcement). Most probably, the parent firms quickly manage to decrease the debt
burden through the issuance of additional equity and/or through debt repayment.
These results are in line with those of the most of the previous studies on spinoff debt
structure.

Further sample partitioning reveals some unexpected results. Contrary to the
variance and beta trends, focus-increasing companies do not experience any
significant debt burden reduction. There is only a 5% decrease (significant at 10%
level) around the announcement date. Non-refocusing firms, on the other hand,
exhibit a 9%-22% DTA ratio growth, whereas the beta and variance do not change
significantly. While these results may seem conflicting, they could be explained

within the diversification loss hypothesis framework. Since own-industry spinoff
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parents, in theory, should not have more volatile operating performance after spinoff,
they can take on a greater debt burden than the divested subsidiaries. Focus-increasing
parents, in contrast, should try to shed some debt or at least to keep the same debt
level, so that the bankruptcy risks do not outweigh spinoff gains.

A high- vs. low-asymmetry cut uncovers no significant changes for either
sample.

A more detailed analysis reveals no additional information, except for the
significant negative (14.8%) and significant positive (14.0%) shifts of the DTA ratio
around the spinoff announcement for high-asymmetry, focus-increasing and high-
asymmetry, ﬁon-refocusing parents respectively. The difference betweén these shifts
is highly significant. | |

Overall, the debt-to-total assets analysis cannot explain long-term changes in
the total, residual variances and betas. Only a debt loading increases around the ex-
date and in some cases around the announcement date can be related to the risk

growth over these periods.
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6. SUMMARY AND CONCLUSIONS

Most studies of spinoffs mainly examine the spinoff parent or subsidiary’s
short -, long-term abnormal returns, operating performance and capital structure
changes etc. We also document positive short-term abnormal returns around the
spinoff announcement and ex-date, suggesting that spinoffs are generally a positive
event, conveying possible operating improvements, and elimination of negative
synergies etc.

However, only a few papers examine the risk-associated side of this kind of
equity restructuring. This study employs advanced bivariatt GARCH models té
examine three basic risk components: total variance of stock returns, systematic risk
or beta, and residual variance. The results of the study are partially unexpected and
disturbing for the shareholders of a corporation planning a spinoff.

We document strong evidence of the risk growth after the separation for the
full sample. Taking into account parent pre-spinoff information asymmetry and
whether it divests related or unrelated business, we obtain different patterns of risk
evolution. The most prominent risk increase is observed for the low-asymmetry,
focus-increasing group of firms. High-asymmetry, focus-increasing companies
experience temporary risk changes. We find that both the total and residual varian;e
processes for the high-asymmefry, non-focus-increasing subsample do not react
significantly to the spinoff transaction. However, there is a 13.7% decrease in the
systematic risk significant at less than 10%. Therefore, this is the only group of
spinoff parents that delivers some risk reduction for their shareholders.

We notice that though total and residual variances increase by 30-150%, in

some cases by 210%, the systematic risk rise at maximum by 14%. Therefore,
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spinoffs mostly increase the unsystematic part of the total risk, making stock returns
more unpredictable.

Searching for the sources of these risk chariges, we analyze debt burden
variation. However, we are unable to relate any cﬁaﬁgcs in this factor to the observed
parent stock risk parameter changes.

Therefore, we conclude that the source of these changes is possibly the
diversification loss, causing increased volatility of post-event earnings and therefore
an increased information asymmetry. Thé only anomaly that we are not able to
explain within the current hypothesis framework is a highly significant and persistent
shift of the risk characteristics of the low-asymmetry, own-industry parent stocks.

Such findings cast doubts on the superior benefits of the average spinoff for
ordinary shareholders, who may not be able to diversify away increased risks, as well
as for the institutional holders, who have strict investment policy concerning the
riskiness of investment assets. Therefore, investors must be aware that an improved

operational and stock performance may come at the price of an increase in stock risk.
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Table 7. Structural breaks in parent returns’ conditional variances. CCC-BGARCH(1,1) model
The log-transformed and autocorrelation adjusted parent stock returns are used in the model. Eight dummy variables are introduced to
capture variance shifts (Equations 6-10): &;; - a parameter for the dummy variable over the 47 days prior to the announcement ,
Q4,0 - over (-15,+15) period around the announcement and the ex-date respectively, ;s - over the period between the
jannouncement and the ex-date, &;;,Q;5,Q;qy, ;) - over first 6 months, the second half of the first year, the first and second halves off
the second year after the separation. The sample consists of 146 parent firms: 104 refocusing (70 low-asymmetry) and 42 non-refocusin;
(28 low-asymmetry) spinoff parents. The spinoff parent company is regarded as focus-increasing if it separates a subsidiary with differenﬂ
2-digit SIC code. High-asymmetry parents should have above the mean residual variance a year before the announcement date.
The symbol * denote at least 5% level statistical significance of the parameter difference between focus-increasing and non-focus-
increasing or between high- and low-asymmetry samples. T-statistics is given in parentheses.
: CC- CC- CC- CcC-
CC- BGi%CH BG(I:\(;{-CH BG?\CI:{-CH BG(;(I:{-CH BGAI;CH e B(i‘:RCH BGLAORCH
. High- High- W w-
Variables; BGARCH Focus- Non- High- Low- asym,gnmy, asymr%l};try, asymmetry, | asymmetry,
Full sample increasing | refocusing { asymmetry {asymmetry| Focus- Non- Focus- Non-
increasing | refocusing | increasing | refocusing
0.000795 | 0.000789 | 0.000808 | 0.000674 | 0.000854 | 0.000698 | 0.000613 | 0.000834 | 0.000905
Hom (25.7) (22.7) (12.4) (10.8) (25.75) 9.44) (5.16) (22.9) (12.52)
a 0.000005 | 0.000005 | 0.000005 | 0.000006 {0.000004| 0.000006 | 0.000007 | 0.000004 | 0.000004
mo (16.4) (13.5) 9.3) (11.74) (12.56) (10.09) (5.89) (10.08) (7.55)
a 0.088 0.085* 0.096* 0.094 0.085 0.092 0.098 0.081 0.096
ml (29.6) (23.6) (18.8) (19.77) (22.78) (16.22) (11.09) (17.93) (14.98)
a 0.854 0.851 0.861 0.842 0.86 0.84 0.849 0.857 0.868
m2 (189.7) (150.8) (123) (106.24) | (159.21) (89.87) (55.22) (122.41) (121.9)
0.000614 | 0.000583 | 0.000692 | 0.000348 |0.000745| 0.000316 | 0.000425 | 0.000713 | 0.000825
H (7.4) 5.5 (5.8) (1.69) (10.95) (1.17) (1.56) (8.46) (7.35)
o 0.000292 | 0.000298 | 0.000278 | 0.000624 | 0.00013 | 0.000639 | 0.000586 | 0.000132 | 0.000124
i0 .7 8.7 (4.6) (9.23) (13.51) (8.67) (3.87) (11.27) (7.4)
a 0.122 0.125 0.115 0.152 0.107 0.155 0.147 0.111 0.099
il (19.6) (17.5) 9.2) (11.76) (17.04) (11.27) (4.86) (14.2) (9.54)
a 0.388 0.363 0.450 0.351 0.406 0.32 0.427 0.384 0.462
i2 (16.3) (12.9) (10.1) (8.49) (13.91) (7.06) 4.8) (10.86) 9.11)
a 0.000006 | -0.000021 { 0.000073 |-0.000028 {0.000023 | -0.000073 | 0.000081 | 0.000005 | 0.000069
3 0.29) (-0.9) (1.6) (-0.47) 2.07) (-1.13) (0.62) (0.48) 2.37)
a 0.000091 | 0.000092 | 0.000088 | 0.00006 |0.000106| 0.000044 | 0.000098 | 0.000115 | 0.000083
i 2.7 2.2) (1.6) (0.79) (3.06) (0.52) 0.6) (2.43) (3.07)
o 0.000056 | 0.000058 | 0.000052 [ 0.000056 |0.000056 | 0.000099 | -0.00005 | 0.000038 | 0.000103
i5 (1.53) 1.2) 1) (0.58) ) (0.76) (-0.51) (1.25) (1.63)
a 0.000249 | 0.000305* | 0.00011* | 0.000499 |{0.000126 | 0.000658  0.000113 { 0.000133 | 0.000109
16 (4.2) (3.8) 2.5) 2.91) (5.98) (2.83) 0.97) (5.01) 3.32)
a 0.000184 | 0.000221 | 0.000092 | 0.000353 [0.000101| 0.000443 | 0.000135 | 0.000113 | 0.000071
7 4.3) 3.9 (.7 (2.95) “4.13) (2.86) (0.86) (3.4 (3.39)
a 0.000138 | 0.00018* | 0.000036* | 0.000203 | 0.000107| 0.000309 |-0.000054 | 0.000117 | 0.000081
8 (3.8) 3.7 0.9 (1.98) (4.88) 2.3) (-0.51) 4.18) (2.61)
a 0.000177 | 0.000203 } 0.000112 } 0.000251 {0.000141| 0.00034 | 0.000036 | 0.000137 | 0.000151
9 “4.1) B.7D (1.8) (2.24) 4.32) (2.32) (0.26) 3.6) (2.35)
o 0.000202 | 0.000237 | 0.000115 | 0.000237 | 0.000185| 0.00028 { 0.000133 | 0.000216 | 0.000106
{10 (3.4) 3) (1.6) (1.73) (3.13) (1.6) (0.63) (2.65) (3.68)
p 0.290 0.290 0.290 0.237 0.315 0.238 0.235 0.314 0.317
(29.5) (23.8) (17.7) (16.63) (26.04) (13.9) (8.81) (20.63) (16.75)
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{Table 8. Structural breaks in parent returns’ conditional variances. VC-BGARCH(1,1) model

The log-transformed and autocorrelation adjusted parent stock returns are used in the model. Eight dummy variables are introduced to
capture variance shifts (Equations 6-10): &Z;, - a parameter for the dummy variable over the 47 days prior to the announcement ,

&, - over (-15,+15) period around the announcement and the ex-date respectively, ;5 - over the period between thej

ithe second year after the separation. The sample consists of 146 parent firms: 104 refocusing (70 low-asymmetry) and 42 non-refocusin
(28 low-asymmetry) spinoff parents. The spinoff parent company is regarded as focus-increasing if it separates a subsidiary with differen
2-digit SIC code. High-asymmetry parents should have above the mean residual variance a year before the announcement date.

The symbol * denote at least 5% level statistical significance of the parameter difference between focus-increasing and non-focus-|

announcement and the ex-date, @, ,Q5,Q,q,Q,,, - over first 6 months, the second half of the first year, the first and second halves o%

Jincreasing or between high- and low-asymmetry samples. T-statistics is given in parentheses.

VC- VC- VC- VC-
Ve | boARCH | BGARCH | Bosci |sonsc| " | e | e | o
. 1gn- 180~ W= W~
Variables FB ﬁARC}l{ Focus- -Non- High- Low- asym:il;try, asynni}:?try, asymmetry, | asymmetry,
ull sample increasing | refocusing | asymmetry |asymmetry| Focus- Non- Focus- Non-
increasing | refocusing | increasing | refocusing
0.000794 | 0.000792 | 0.000798 | 0.000671 | 0.000854 | 0.000689 | 0.000627 | 0.000842 | 0.000884
Hon (25.48) (21.98) (12.86) (10.7) (25.58) (9.08) (5.49) (22.26) (12.73)
a 0.000005 | 0.000005 | 0.000005 [ 0.000006 |0.000004( 0.000006 | 0.000007 | 0.000004 | 0.000004
m0 (16.73) (13.92) (9.22) (11.86) | (12.91) (10.26) (5.91) (1047) (7.53)
a 0.088 7 0.085 0.096 0.093 0.086 0.092 0.098 0.082 0.096
. oml (30.14) (24.19) (18.72) (19.65) (23.3) (16.12) (11.00) (18.54) (14.89)
a 0.853 0.849 . 0.862 0.843 0.857 0.84 0.849 0.853 0.868
ml (187.9) (149.76) (121.45) (100.53) | (160.79) | (83.83) (53.98) (124.3) (122.08)
0.000611 | 0.000581 | 0.000688 | 0.00039 | 0.00072 | 0.000334 | 0.000525 0.0007 | 0.000769
Hi (7.27) (5.31) (6.2) (1.84) (10.5) (1.18) (2.16) (8.27) 6.71)
a 0.000287 | 0.000297 | 0.000262 | 0.000601 {0.000133 | 0.000628 | 0.000536 | 0.000136 | 0.000125
i0 (9.76) (8.65) “4.57) (8.86) (13.81) (8.29) (3.68) (11.63) (74)
a 0.122 0.125 0.116 0.149 0.109 0.15 0.147 0.112 0.101
i (19.65) (17.4) (9.33) (11.24) | (17.49) (10.39) (4.92) (14.68) (9.57)
a 0.388 0.359 0.461 0.376 0.394 0.339 0.465 0.368 0.459
i2 (16.37) (12.88) (10.57) (8.87) (13.73) (7.08) (5.45) (10.7) (9.04)
o -0.000002 | -0.000024 | 0.000052 |-0.000051|0.000022 | -0.000081 | 0.00002 | 0.000003 | 0.000068
i3 (-0.11) (-1.08) (1.25) (-0.91) (1.96) (-1.23) (0.18) (0.32) (2.36)
a 0.00008 0.000086 | 0.000065 | 0.000025 | 0.000107 | 0.000023 | 0.00003 | 0.000116 | 0.000083
i (2.35) (2.04) (1.14) (0.33) @3.11) (0.28) (0.18) (2.48) (3.06)
a 0.000043 0.00004 0.000051 | 0.000014 |0.000057 | 0.000042 [ -0.000052 | 0.000039 | 0.000103
i5 (1.4) (1.07) (0.93) 0.2) (2.03) (0.43) (-0.5) (1.28) (1.63)
a 0.000235 | 0.000291 | 0.000097 | 0.000453 }0.000129 0.000608 | 0.000074 | 0.000137 | 0.000108
i6 (4.00) (3.64) (2.19) (2.66) (6.11) (2.63) (0.63) (5.18) (3.28)
a 0.00017 0.00021 0.000073 | 0.000313 |0.0001011 0.000408 | 0.000081 | 0.000113 | 0.000069
i (3.93) 3.71) (1.36) (2.59) “4.2) (2.62) (0.51) (3.49) (3.34)
a 0.000132 | 0.000176 | 0.000022 | 0.000184 }0.000106] 0.0003 -0.000099 | 0.000116 | 0.000082
it 3.6) 3.7 (0.48) (1.78) (5.00) (2.25) (-0.87) (4.28) (2.63)
a 0.000169 | 0.000198 | 0.000098 | 0.000225 {0.000142] 0.000321 | -0.000007 { 0.000139 | 0.00015
9 (3.94) (3.65) (1.53) (1.98) (4.43) (2.18) (-0.05) (3.74) 2349
a 0.000195 | 0.000234 | 0.000099 | 0.000201 |0.000192| 0.000248 | 0.000087 | 0.000227 | 0.000104
i10 (3.24) (2.96) (1.36) (1.48) (3.16) (1.45) 0.41) Q@7 (3.64)
p 0.293 0.295 0.289 0.231 0.323 0.227 0.24 0.328 0.313
(25.76) (20.67) (15.99) (13.84) | (23.28) (10.8) (8.99) (18.95) (13.93)
0.069963 | 0.106838 | -0.021347 | 0.122071 | 0.04444 | 0.172369 | -0.00008 | 0.075008 | -0.03198
! (1.19) (1.52) (-0.2) (1.22) 0.61) (1.43) ©0) (0.86) (-0.24)
pe) 0.03305 0.02715 0.04766 | 0.034894 | 0.032147| 0.036309 | 0.031458 | 0.022701 { 0.05576
2 6.07) 4.35) 4449 (3.45) (4.98) (3.04) (1.59) (3.14) (4.39)
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