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ABSTRACT

We examine the importance of firm integration to the outcomes of merg-
ers and acquisitions using new product-based ex ante measures of product
integration within the firm at the firm and firm-pair level. Our ex ante mea-
sures are significantly associated with ex post statements by managers in their
10-K indicating difficulties with merger and acquisition integration and also
employee retention issues. We find that firms performing mergers and acqui-
sitions in markets with high product integration difficulty experience lower ex
post profitability, higher ex post expenses, and a higher propensity to divest
assets. Upon announcement, acquirers experience lower announcement returns
and targets experience significantly higher announcement returns when ex ante
product integration gaps are high. Examining long-term stock market returns,
we find that the anomaly that acquiring firms have lower longer-term stock re-
turns primarily occurs for firms with high integration gaps, high cash balances
and low growth options.
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I Introduction

Participants engaging in mergers frequently claim that merger integration problems
are a major reason why many mergers do not succeed. A recent survey of more than
800 executives by McGee, Thomas, and Thomson (2015) cites different cultures
and difficulty of integrating product lines as partially being responsible for worse
ex post merger outcomes and a lower chance of achieving merger synergies. Ahern,
Daminelli, and Fracassi (2015) examine international mergers and find that country-
level cultural difference in trust and individualism lead to lower merger volumes and
lower combined abnormal announcement returns. Yet, currently there is only limited
evidence other than case studieq!] that problems with product and firm integration
are important for merger outcomes at the deal level within countries. It is not just
a lack of resources to implement merger integration that causes many mergers to
fail. In fact, Harford (1999) shows that acquisitions by cash rich acquirers are often

followed by declines in operating performance.

We define merger integration difficulty as the possibility that there will be value
loss from attempting to coordinate activities and product line offerings to achieve
synergies from previously separate organizations. Rhodes-Kropf and Robinson (2008)
model asset complementarity and synergies as a motive for mergers but do not con-
sider the problems and risks associated with achieving these synergies. Bena and
Li (2014) show that innovation increases for targets and acquirers that have similar
technological links from patents - evidence consistent with ex post innovation syn-
ergies. Hoberg and Phillips (2010) establish that similar targets and acquirers have
higher ex post cash flows and more new product introductions. However, despite
this evidence of ex post merger gains, we do not know what factors give rise to risks
of potentially not fully achieving the synergies that managers frequently cite as the

rationale for mergers and acquisitions.

We focus on measuring the ex ante difficulty of integrating product lines across
organizations at the firm level for mergers within the U.S. We use text-based analysis

of firm 10-K business descriptions using single-segment firms to measure this quantity,

L Arnold (1983) examines 5 cases studies of merger integration and Epstein (2004) examines the
merger of J.P. Morgan and Chase Manhattan Bank.



which measures the extent to which merging firms will face challenges integrating
their various product lines in the post merger firm. Although the concept of product
integration difficulty might seem narrow relative to a more classic view of integration
difficulties, which is often linked to employees leaving the firm due to difficult work
environments and problems of integration of different firm cultures, for example, we
propose that these issues are linked. That is, the more there is ex ante difficulty of
integrating merging firms’ products, the more employees of the two firms will have
to work together and thus the more important are employee retention and culture

issues for these deals.

Our empirical results support this proposition. When our ex ante measures of
product integration difficulty are high, we observe a higher ex post incidence of man-
agers discussing both integration difficulties and employee retention. These findings
are consistent with product integration difficulties translating to increased likelihood

of unexpected drains on managerial time and in retaining employees.

Examining outcomes after mergers and acquisitions, we also find evidence that ex
ante measures of potential product integration difficulties are associated with lower
operating income post-merger and higher ex post SG&A /sales;, which specifically
relates to the cost of managing the firm’s employees and organizations. We also
find evidence that mergers and acquisitions with higher ex ante product integration
difficulties experience higher ex post asset divestitures. These results are found using
just firms that report producing only in single industries as we exclude diversified
conglomerate firms. Overall, these findings illustrate the importance of product

integration and its real impact on acquiring firms.

One example of managers discussing integration difficulties in their 10-K (in a
different section than the product description section) is Integrated Health Services

in 1997:

“IHS has recently completed several major acquisitions, ..., and is still in the
process of integrating those acquired businesses. The IHS Board of Directors
and senior management of IHS face a significant challenge in their efforts
to integrate the acquired businesses, including First American, RoTech, CCA,
the Coram Lithotripsy Division and the facilities and other businesses acquired
from HealthSouth. The dedication of management resources to such integration
may detract attention from the day-to-day business of IHS. The difficulties of



integration may be increased by the necessity of coordinating geographically sep-
arated organizations, integrating personnel with disparate business backgrounds
and combining different corporate cultures.”

In all, we find that over 19% of all firms in our sample make ex post statements
like the one above in their 10-K. Such statements typically appear in sections of
the 10-K other than the business description (for example in the MD&A or in the
discussion of risk factors). We view such statements as an indicator of ex post
integration difficulties, and the existence of such statements allows us to assess the
validity of our ex ante measures of potential product integration difficulties. We note
that measuring integration difficulties ex ante is far more difficult than identifying
cases of failure ex post. For example, it is perhaps not clear to managers themselves
how risky a transaction truly is, and the post-merger firm is not observable ex ante,

making it difficult to forecast the difficulties that might arise.

We measure ex ante potential product integration difficulties using individual
words and the paragraph structure of the product market descriptions (in the busi-
ness description section) of firm 10-Ks. We define a perfectly integrated word as one
that is equally likely to appear in any paragraph in the given firm’s 10-K business
description. This atomistic word-level approach allows us to view any real or hypo-
thetical firm as a collection of building blocks (words). A firm is thus in a market
that requires extensive product integration if the words the firm uses in its business
descriptions appear uniformly integrated across the paragraphs in this business sum-
mary. This approach allows us to compute levels of integration for individual firms,
for hypothetical counterfactual firms, and even for hypothetical post-merger firms
that do not yet exist. For example, we can compute integration levels for the target,
the acquirer, and the part of the post merger firm that reflects newly anticipated
product market synergies. In this paper, we focus on understanding integration
differences of firms that produce only in a single industry and exclude firms that

produce in multiple industries.

The intuition behind this approach can be seen if we consider the following gener-
ative process for business descriptions after a merger. Suppose that the instantaneous

effect of merging two firms together (without any initial integration) can be char-



acterized by simply appending the text of the target’s business description to that
of the acquirer. At this point, the text associated with both firms, while in the
same document, is disjoint and unintegrated. As the firm proceeds to integrates,
the product text from the two parts then becomes mixed. As a result, words from
the target’s vocabulary effectively move in the document into the paragraphs that
previously just discussed the acquirer’s products (and vice-a-versa). When this is

successfully achieved, the result is an integrated firm.

An example of an unintegrated firm is Harris Teeter, a firm operating in the
grocery business. Unlike Apple, whose products share many features that were de-
liberately built into the products as the firm evolved, such is not typical in the grocery
business, where goods are purchased from producers with little or no modification
by Harris Teeter itself. As a result, its expected baseline level of integration in its
business description is likely to be low. Such a firm faces less risk of integration

failure because its products and lines of business are easier to separate.

Our first finding regarding outcomes is that proposed mergers and acquisitions
are more likely to be withdrawn when the ex ante gap between expected integration
and realized firm integration is high. Moreover, both sides of the gap calculation
matter: deals are less likely to be withdrawn when ex ante realized firm integration
is high, and are more likely to be withdrawn when expected integration of rival firms
is high. This test supports the hypothesis that many deals are canceled when parties
raise opposition to them. These results also support the conclusion that our measures

indeed capture ex ante integration difficulties.

For firms that do complete the announced deal, we observe lower ex post profits
and higher selling and general administration (SG&A) expenses when the acquirer
is ex ante less integrated and has a higher integration gap. These results are consis-
tent with the acquiring firm having to spend additional resources and compensate
employees to integrate the firms. We also document that our ex ante measures of
potential product integration difficulties are associated with a higher rate of ex post
divestiture of assets, consistent with difficulties in integrating firms with high ex ante

product integration difficulty.



We find that acquirers have modestly negative announcement returns and tar-
gets have large positive announcement returns when expected product integration
difficulty from potential product synergies is high. We find that product integration
difficulties relating specifically to synergies are most responsible for these announce-
ment returns, and to subsequent negative real outcomes. This conclusion is based on
using the integration properties word-by-word and by considering word-pair combina-
tions that only exist in post-merger firms but not in pre-merger targets or acquirers.
Our results are consistent with targets receiving high announcement returns when
integration difficulties are high to compensate agents affiliated with the target for
the taking on the risk and providing the requisite effort to successfully integrate the

firms.

Examining stock market longer-term outcomes, we show that ex post negative
stock returns to acquiring firms can be explained by ex ante product integration
difficulties and that the well-known anomaly of negative stock returns to acquiring
firms only exists in the subsample of mergers and acquisitions where integration dif-
ficulties are high. These results are also robust to controlling for product similarity
as measured by Hoberg and Phillips (2010), which captures potential synergies be-
tween merging firms. We conclude that our ex ante measure of product integration

difficulties is distinct and separate from measures of product similarity.

Our paper adds to previous research on mergers which examines ex post out-
comes after mergers. Healy, Palepu, and Ruback (1992) and Andrade, Mitchell, and
Stafford (2001) document increases in industry-adjusted cash flows following merg-
ers. Maksimovic and Phillips (2001) document increases in productivity after mergers
that are related to demand shocks and acquirer skill. Rhodes-Kropf and Robinson
(2008) model asset complementarity and synergies as a motive for mergers. Bena
and Li (2014) and Hoberg and Phillips (2010) document evidence of synergies post
merger, showing that there are increases in cash flows, new products and patents

post merger that are related to ex ante similarity of acquirer and target.

However, these studies do not shed light on the difficulties of merger integration
even for related firms. Our paper measures and captures ex ante merger integration

difficulty that results from product integration. We directly show that ex ante poten-



tial product integration difficulty is related to merger success in a domestic context.
This adds product integration difficulties to the list of international cultural inte-
gration difficulties that have been shown to impact mergers documented in Ahern,

Daminelli, and Fracassi (2015).

The rest of this paper is organized as follows. Section II discusses our data and
method for measuring ex ante product integration difficulties. Section III provides
tests which validate that our ex ante measure of product integration difficulty is
correlated with ex post managerial discussions of problems with merger integration
and employee retention. Section IV provides our tests examining the relation between
ex ante measures of product integration difficulties and M&A announcement returns.
Section V examines ex post real outcomes and section VII examines ex post stock

returns. Section VII concludes.

II Firm Integration and Transaction Integration

A key objective of the methods used in our paper is to examine ex ante expected
levels of integration failure for any candidate merger pair (even if the target and
the acquirer have not yet merged). This presents two challenges. First, we do not
observe the post-merger firm until later, and we have to rely on ex ante available
information. Second, a post merger firm is more than the sum of its parts. Generally,
a post merger firm has three parts: acquirer assets in place, target assets in place, and
synergies and assets created from the business combination. Ideally, our measures of
ex ante integration difficulty will be capable of assessing integration difficulties for
each component. We predict that the difficulty of integration is more salient for the
synergy components of mergers than for the assets in place. In particular, synergies
likely draw strongly on the product market expertise of both firms and thus are more

dependent on integration before they can be realized.

Our initial methodology is based on measuring the ex ante integration difficulties
associated with each existing firm’s assets in place. This can be computed for all
public firms, even those not involved in a transaction. We then extend our method-

ology to compute the ex ante integration difficulty of firms involved in transactions.



This approach can separately assess assets in place and potential synergies of the
transacting firms. This flexibility is achieved by first defining the concept of inte-
gration at the atomistic word level, and then by computing integration difficulty for
any firm (or parts of a transacting firm) by averaging the integration of its atomistic
parts (the words associated with each part’s business description vocabulary). This
general framework not only allows us to explore integration specifically for merger
transactions as in the current research, but it also provides a foundation for com-
puting ex ante integration difficulty in other corporate settings. Examples of such
future research might include divestitures, IPOs, new ventures, or even proposed
early-stage business plans that can benefit from pre-implementation ex ante mea-
surable information on integration. In all cases, the integration properties of each
such project can be computed by linking each project’s product market text to the
word-specific integration difficulty scores computed from the general population of

public firm 10-Ks.

Before explaining the specific calculations used for measuring the potential for
integration difficulty, we first discuss the conceptual foundation for the empirical
measures. Our measures capture three different concepts: 1.) Firm realized inte-
gration, 2.) Firm expected integration and 3.) Transaction or synergy integration

difficulties.

A The Integration Gap: Expected versus Actual Integration

Central to our analysis is the ability to measure a firm’s level of potential for inte-
gration success relative to a strong counterfactual or benchmark. A key issue is that,
in some product markets such as agriculture, overall integration levels are low. In
this setting, a firm that achieves an average level of realized integration relative to
economy-wide averages can be viewed as quite successful. In contrast, in markets
where integration levels are high, such as medical devices and services, a firm that
achieves an average level of integration relative to economy-wide averages can be
viewed as a laggard given expectations should be higher in such markets. This issue

is particularly important when we assess longer-term integration success.



We assess each firm’s integration success by comparing its realized integration to
an appropriate counterfactual level of expected integration. We define a firm’s “inte-
gration gap” as the difference between a firm’s expected and its realized integration

as follows (specific formulas and methods are in the next section):

Integration Gap,, = Expected Integration,, — Actual Integration,, (1)

A firm with a high integration gap has a realized level of integration that is low
relative to its expected counterfactual level of expected integration. We might expect
that such firms are failing to fully integrate their acquired product offerings, and are
thus more likely to experience negative outcomes when they acquire. In particular,
firms with a larger integration gap might realize lower profits, higher administrative
costs in the form of SG&A, higher rates of ex post divestiture, and lower ex post

stock returns if they acquire other firms.

Figure [1] provides four illustrative examples of firm realized integration levels
over time (with the specifics of how we calculate these integration levels in the next
section). For example, Apple’s integration initially declined around 2002 as the firm
began to retool itself from a PC maker into a firm that ultimately would offer a
well-integrated array of products including smart phones and tablets and laptops
among other offerings. The figure shows that over the period of a decade, Apple’s
integration gradually soared and it became one of the highly integrated firms in the
economy despite the apparent complexity of its products. The figure illustrates that
successful integration is likely the result of ongoing investment over time. Apple’s
new products are not only innovative, but are also well-integrated as they share
many common features, presumably relating to internet, software, casings, screen
technology and other aspects. The figure also shows that Google has traversed a

similar path since its IPO in 2004.

Whirlpool is an example of a firm that was able to integrate its products far
earlier and has maintained one of the highest levels of integration during our sample.
In contrast, and not surprisingly, Berkshire Hathaway is among the least integrated

firms in our sample. Critically, Berkshire acts more as a investment-driven holding



company and its objective is not to integrate its business lines. Hence we view the
observed lower level of integration of Berkshire to be an indirect validation of our
measures. We provide more formal tests of validation in section [[V]

[Insert Figure [1| Here]

IIT Methodology and Data
A Methodology: Measuring Integration Using Words

We now discuss in more detail how we use individual words to measure integration.
Consider a firm ¢ that has a business description with N; paragraphs. Further let L;
denote the number of words in each paragraph. We define the firm’s distribution of
paragraph lengths as the following N;-vector D; ., (where 1 is a vector of ones):

L.
. 2
1 (2)

Di,full =

Let k denote a given word and let D, denote the NNV;-vector distribution of word k’s
usage in the N; paragraphs for firm . For example, a word that appears in just one
paragraph would have a vector Dy ; that is zero in all elements and one in the row
corresponding to that paragraph. A firm that uses a word twice in one paragraph
and once in another would have a vector D, that contains all zeros, except one

element would contain two-thirds and one element would contain one third.

Individual words that appear with a frequency of occurrence across paragraphs
that matches this aggregate frequency would be deemed to be “fully integrated”.
In contrast, words having a distribution that is highly dissimilar to the aggregate
distribution are “disintegrated”. The primitive concept driving our approach is that
a word is integrated if it appears somewhat “uniformly” across the firms’ paragraphs.
A word that appears only in a cluster of paragraphs but otherwise is not mentioned
is a relatively disintegrated word. Visual examples of distributions of integrated and
non-integrated words are depicted in Figure [2]

[Insert Figure [2| Here]

We thus define word k’s realized integration for firm i (/W; ) as the distributional



proximity of word k’s usage to firm ¢’s aggregate usage distribution of word paragraph

lengths:

D; D; pun
Dol D,f (3)
Dixll N1Di punl|

We note that IW,, can be computed fully from firm i’s 10-K. We thus define this

[Wi7k: =

construct as a measure of “realized integration”, as it is the observed level of inte-
gration for word k in firm 4’s 10-K in the given year (note that all variables in this

section have an implied ¢ subscript for the given year, which we omit for parsimony).

In addition to realized integration levels, we also compute levels of benchmark
“expected integration” for each word k£ and firm 7. This is done by simply computing
the average of IW) ;, across all single segment firms j such that j # ¢ such that firm j
uses word k in its 10-K. We base this calculation on single segment firms only because
integration computed for conglomerates measures integration both at the product
level but also integration related to the firm’s more complex organizational structure.
Expected integration is thus a quantity that is also unique for each firm ¢ and word
k, and we denote expected integration as m whereas realized integration is W, .
Expected integration indicates the extent to which word k£ normally appears as an
integrated word across firms in the economy that use word k. Therefore, it serves as
a natural benchmark to which realized integration can be compared. For example,
we propose that a given firm has an integration shortfall if the words it uses generally
have low levels of realized integration and high levels of expected integration. This

concept will be important when we later introduce firm-level measures.

B Measuring Firm-level Integration

We now describe how we compute firm-level actual and expected integration levels
for any firm in isolation, regardless of whether the given firm is experiencing or has
experienced a transaction. The main intuition is that we compute integration levels
at the word-level for each firm in the previous section. Firm-level integration is simply
the weighted average integration of the words it uses in its 10-K business description.
In our main results, we focus just on firms producing only in single industries. We

exclude diversified conglomerate firms based on firms having two or more segments

10



on the COMPUSTAT Business segment tapes. We focus on single industry firms to
emphasize that the integration differences we find are not just relevant for diversified
conglomerate firms. In robustness, we include diversified conglomerate firms and

find similar results.

We define I; for firm ¢ as a (Q-vector where each element k contains each word’s
level of realized integration IW; ;, which we defined in equation (3). @ denotes the
number of unique words in the sample of all firms in a given year. Firm realized
integration is then computed by averaging the realized integration of the words the
firm uses as follows:

Actual Integration; =V; - I; (4)

where V; is a ()-vector that contains the relative frequency each word k is used by
firm ¢ in its overall business description section of its 10-K. In particular, V; indicates
the density of words used, and hence satisfies V; - 1 = 1. As a result, equation [4]
intuitively defines firm integration as a simple weighted average of individual word-

specific integration levels.

We next consider firm “expected integration”, which is computed in a parallel
fashion as realized integration, except that it is based on expected word-level inte-
gration (IW;},) instead of realized word-level integration (IW;},). We thus define I;
for firm ¢ as a @)-vector where each element k£ contains each word’s level of expected
integration TW;, (as defined in the previous section). Firm expected integration is

thus the average expected integration of the words the firm uses as follows:

Expected Integration; = V; - I (5)

We emphasize that both realized and expected integration are not highly corre-
lated with measures of similarity or competitiveness such as those used in Hoberg
and Phillips (2016). This is by design, as the concept of integration has a different
foundation than does competitiveness or the concept of across-firm relatedness. In
particular, firm integration is a property of the paragraph structure and its distri-
butional properties within a firm (measuring the degree to which words are mixed),

and is not a property of how similar a firm’s disclosure is to other firms.

11



From the expected and actual integration levels, we then can compute a firm’s

integration gap as:

Integration Gap;; = Expected Integration;, — Actual Integration;, (6)

C Measuring Synergy Integration Risk

To measure synergy integration difficulty on actual or proposed merger transactions,
we consider words that are likely to appear in a post-merger firm that are not cur-
rently present in either the pre-merger acquirer or target. In order to do so, for each
transaction, we first identify the ten other firms (i.e. selected from the universe of
publicly traded firms in the given year excluding the given target and the acquirer)
that are most proximate to the vocabulary in the target’s and the acquirer’s 10-K.
This is done using the pairwise similarities from Hoberg and Phillips (2016). For a
given acquirer firm “a”, target firm “t”, and a given other firm j, let S;, and S,
be firm j’s produce market similarity to “a” and “t” respectively, where similarity is

based on the cosine similarity between each firm pair’s 10-K business description.

We then sort all public firms “j” (again excluding the acquirer and target) based
on the product of the two similarities (5;,5;:). We take the top ten firms with the
highest product for each acquisition. Firms scoring highly by this metric contain
significant amounts of vocabulary overlap with the acquirer and with the target. To
compute synergy integration risk, we now define ), for each firm j as the frequency
vector of words used by the given firm j that are not used by either the acquirer
or the target (normalized to sum to one). These words, given revealed association
with the acquirer and target vocabularies, likely identify the product market words
that will associate with the synergies of the given merger-pair acquisition. They are
specifically synergy words because they, by construction, are not currently in the
vocabulary of either the acquirer or the target, and yet they are likely to appear
if the given acquirer and target are combined. We thus compute expected synergy
integration for the given merger pair as predicted by a single firm j as the following

weighted average:

Expected Synergy Integration,; = Q; - I; (7)

12



We then average this quantity over the top ten firms j based on the sort above
to obtain Expected Synergy Integration,; (now without the j subscript). This is an
estimate of the expected level of integration needed to be comparable to existing firms
in the synergy product market. The synergy integration gap is the expected synergy
integration of the merger pair less the weighted average actual firm integration of
the acquirer and target as follows (where M, and M; are the market capitalizations

of the acquirer and target, respectively):

Synergy Integration Gap,: = Expected Synergy Integration,, (8)

M,

+ mActual Integration,]

- [mActual Integration,
a t

This quantity is carefully constructed to be fully measurable for any candidate
pair of firms even before they actually merge. Our central prediction is that merger
pairs facing a high ex ante synergy integration gap are more likely to face integration
failure ex-post if they do merge. If markets are at least partially efficient informa-
tionally, we also expect more negative announcement returns when the given pair

announces a merger.

The reason why the synergy integration gap can be calculated in full even before
a candidate merger is consummated is because it is a function of only pre-merger
10-K business descriptions, along with the pre-merger business descriptions of other
firms operating in markets related to the intersection of the two merging firms. The
ability to estimate synergy integration failure even before a merger is consummated
makes the measure particularly useful as a potential tool for evaluating integration
difficulty for candidate mergers at the time of proposal or evaluation. We are not

aware of any existing measures that have this important property.

D Data

We begin with Compustat firms with fiscal years ending in 1996 to 2015. We then
identify, extract, and parse machine readable 10-K annual firm business descriptions
from the SEC Edgar database. We thus require that firms have machine readable
filings of the following types on the SEC Edgar database: “10-K,” “10-K405,” “10-

13



KSB,” or “10-KSB40.” These 10-Ks are merged with the Compustat database using
using the central index key (CIK) mapping to gvkey provided in the WRDS SEC
Analytics package. These minimum criteria leave us with a baseline panel database
of 122,951 observations in our merged Compustat/Edgar universe. Following Hoberg
and Phillips (2016), we only consider words that are nouns or proper nouns, and we
only include words that appear in no more than 25% of all 10-Ks in the given year.
We also drop any words that appear in less than three 10-Ks to reduce the size of our
underlying data matrices and because these words are not highly informative about

integration due to their scarcity.

We also use metaHeuristica to access other parts of the 10-K. In particular, we
use metaHeuristica to identify managerial mentions of integration difficulties and

employee retention issues in the 10-K, which we discuss more in the next section.

We identify merger and acquisition of asset transactions using SDC Platinum.
We obtain 74,600 announced transactions where the acquirer is in our merged Com-
pustat/Edgar universe and 34,916 announced transactions in which the target is in
this universe. When we restrict this sample to single segment firms (as we do for
our main tests), these numbers are 46,587 and 19,910, respectively. We use these
samples to examine stock returns and long-term real outcomes following acquisition
transactions. We also identify a smaller subsample with available lagged machine
readable 10-Ks available for both the target and the acquirer, available linked CRSP
data for both target and acquirer, and adequate coverage to compute control vari-
ables. This sample is used to examine announcement returns, and it contains 7,381
transactions, 3,248 of which are transactions between a target and acquirer that are

both single segment firms (our main sample).

We use the CRSP database for two purposes. First, we use the daily return
tapes to compute the announcement returns for both targets and acquirers. Second,
we use the monthly CRSP return tapes to construct a database of monthly stock
returns that we use to test our predictions regarding the negative ex post acquirer
stock return anomaly. After merging the monthly stock return database our with
the standard Davis, Fama, and French (2000) and momentum controls, and our

merged Compustat/Edgar universe, we are left with 781,645 monthly stock return

14



observations from July 1997 to December of 2015. 562,636 observations remain for

single segment firms, which we present in our main sample.

We note that in all tests that follow, we report results based on our sample of
single segment firms only. We limit the sample in this way because our measures of
integration risk are most easily interpreted for single segment firms. However, we
also note that all our results are robust to including conglomerates in our sample. We
rerun all tests using this combined sample of single segment firms and conglomerate

firms and we report the results in the online appendix to this paper.

IV Statistics and Validation

Table [[| displays the summary statistics for the key variables considered in our study.
Panel A reports summary statistics for firm-level variables based on 10-K business
descriptions and also for control variables. Although the mean values for realized
and expected integration do not have a simple interpretation, the table shows that
both variables have similar means. Expected integration has roughly half the stan-
dard deviation, reflecting the fact that it is based on average levels of word-by-word
integration, which are less noisy. Hence it is not surprising that their difference, the
integration gap, has a mean that is close to zero and that spans both positive and
negative values. A negative value indicates firms whose realized integration is low

relative to benchmark levels implied by other firms using similar vocabularies.

Panel B of Table [I| reports the mean value of the dummy variables we compute
based on verbal statements in the 10-K indicating integration difficulties surrounding
mergers (integration challenges dummy) and employee retention issues surrounding
mergers (employee retention dummy). We explain the construction of these vari-
ables in the next Section. Here we note that 37.9% of firms in our sample disclose
direct statements indicating concerns about risks of failed merger integration, and
20.6% disclose statements indicating employee retention issues surrounding acqui-
sition transactions. These results indicate that potential integration difficulty is
salient for a large number of firms in our sample, as they discuss this issue directly

in their 10-K. Finally, Panel C reports the summary statistics for our variables based
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on real outcomes, including profitability, SG&A expenses, and post merger rates of
divestiture and acquisition.

[Insert Table [I| Here]

Table [[T] displays the Pearson correlation coefficients. The table shows that, not
surprisingly, realized and expected levels of integration are positively correlated at
64.6%. This indicates that when firms operate in markets where high integration
is the norm, they usually are able to generate a realized level of integration that
is also quite high. However, there is also material differences in the information in
these variables. For example, realized integration is lower for larger and older firms,
and also for firms facing more competition in the form of total product similarity. In

contrast, expected levels of integration do not strongly correlate with these variables.

We also consider the integration gap, which is the difference between expected
and realized integration. A high value indicates that a firm’s realized integration is
low relative to its benchmark, which in turn should be an indicator of integration
failure following a merger. In rows (5) and (6), we thus report correlations between
our key variables and dummy variables indicating whether managers directly indi-
cate challenges with merger integration in their 10-K (these variables are formally
explained in the next section). We find that the integration gap, as we would pre-
dict, is positively correlated with these variables. In particular, when a firm’s level
of integration is low relative to its benchmark, managers are more likely to report
that the firm is facing difficulties in integrating its business lines following a merger.
The results also suggest that the integration gap is positively correlated with man-
agerial statements about challenges regarding employee retention, a matter that is

also fundamentally related to integration challenges.

[Insert Table [I1| Here]

Table [[TI] displays sample industries based on the Fama-French 12 classification
and average levels of realized and expected integration.ﬂ We report results both in
the first year of our study (1997) and the last year (2015). The results suggest that

for many of these broad industry classifications, that average realized integration is

2We thank Ken French for providing classification data on his website.
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generally in a band between 0.4 and 0.5. The health industry has materially lower
average levels of integration at 0.409 in 1997, which drops further to 0.360 by 2015.
Shops and durables have higher levels of integration near 0.50. Comparing realized
to expected integration, we observe similar patterns. Also, comparing 2015 in Panel

B to 1997 in Panel A, we only observe modest shifts in the industry rankings.

[Insert Table [I11| Here]

A Managerial Mentions of Integration Difficulties

We use 10-K text to identify instances where managers explicitly indicate that they
are facing difficulties with merger integration, and also instances where they are
facing challenges with employee retention issues. We use these measures primarily
for validation of our aforementioned measures of ex ante integration difficulty based
on business descriptions. We also use these managerial mention measures to further
illustrate the importance of integration to managers. For example, we noted earlier
that 37.9% of firm 10-Ks contain a direct statement about integration challenges, and
moreover, these statements are detailed and specific, and hence are not boilerplate.
We utilize this richness in a second test to further illustrate which specific issues
related to integration are most salient for the firms in our sample. We specifically
examine issues relating operational integration, product integration, technological

integration, employees, managerial distraction, and timing delays.

To identify managerial mentions, we use the metaHeuristica software package
and run queries on the entire 10-K - thus we use content in 10-Ks that is distinct
from the firm’s business description (which we use to construct our aforementioned
measures of ex ante integration risk). The majority of managerial mentions relating
to integration challenges are in the managerial discussion and analysis (MD&A) and
risk factor sections of the 10-K. Our objective is to use the results of this query
for validation, and in particular, to examine if our ex ante measures of integration
difficulty based on product descriptions indeed predict ex post instances of managers
explicitly complaining about integration difficulties. Strong evidence regarding this

prediction would mitigate concerns that our ex ante measures based on distributional
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mixture and product market vocabulary primitives are measuring something other

than integration.

In order to identify firms that complain about integration difficulties, we run
a metaHeuristica query requiring that one word from each of the following three
buckets must all jointly appear in a paragraph. We use word buckets that contain
an array of synonyms because there is a number of ways to express to a reader that
the firm is experiencing integration difficulties. We identified the synonyms to use in
these queries using the sentence tree views in metaHeuristica following Hoberg and

Maksimovic (2015).

Integration Difficulty List 1: merger OR mergers OR merged OR acquisition
OR acquisitions OR acquired

Integration Difficulty List 2: integration OR integrate OR integrating

Integration Difficulty List 3: challenge OR challenging OR difficulties OR
difficulty OR inability OR failure OR unsuccessful OR substantial expense

If a given firm has a hit on this query, we define the “Integration Failure Dummy”
to be one. We also compuate an “Integration Failure Intensity” variable as the total

number of words in the paragraphs of firms that hit on this query.

We run a separate query also based on three word buckets to identify whether a

firm is experiencing issues relating to employee retention. The buckets are as follows:
Employee Retention List 1: merger OR mergers OR merged OR acquisition
OR acquisitions OR acquired

Employee Retention List 2: employee OR employees OR personnel

Employee Retention List 3: retention OR departure OR departures
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If a given firm has a hit on this query, we define the “Employee Retention
Dummy” to be one. We also compute an analogous variable “Employee Reten-
tion Intensity” based on word counts. We identify all firms with these discussions
of merger integration problems and employee retention issues and then create the

resulting dummy and continuous intensity measures for each firm.

Table[[V] presents examples of the first ten paragraphs returned from metaHeuris-
tica in 1997 that hit on our verbal query intended to measure managerial mentions of
integration difficulties, where we query metaHeuristica using the word list searches
discussed above. The identification of a relevant paragraph requires that at least one
word from each of the three integration difficulty buckets discussing acquisitions and
integration problems appears in a paragraph. The examples clearly indicate specific
mergers being discussed and integration problems with these mergers. We also note

that these discussions appear ex post, after the acquisitions have taken place.

[Insert Table Here]

Table [V] shows similar examples where we use the text searches to identify em-
ployee retention issues discussed in the context of mergers. Quotes include statements
like ”Such merger-related costs, ..., include change in control payments and severance

and retention bonuses for management and employees of the merged entity ...”

[Insert Table [V| Here]

We now regress these merger integration and employee discussion variables on
our ex ante measures of merger integration risk. Table [VI] presents the results. We
include control variables for size, age, overall textual similarity to rivals, Tobin’s q,
and document length. All regressions also include industry and year fixed effects

with standard errors clustered by industry.

[Insert Table Here]

The results in Panel A of Table show that firms are more likely to mention
integration problems when expected integration is high. If the firm has a high level of

ex ante realized firm integration, they mention integration failure problems ex post
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less often. More importantly, we consider our composite measure “Integration Gap,”
which is the difference between expected integration and realized firm integration.
This measure is positively related to mentions of integration problems. Panel B
shows tha that this variable is also positively related to employee retention issues.
Hence firms with a larger ex ante integration gap, indicating that their realized level
of integration falls short of their expected level, experience more ex post managerial

discussions of merger integration failure and employee retention issues.

Overall, these results validate that our measures of product integration based
on the uniformity of word distributions across paragraphs are indeed picking up
integration gaps. Our integration measures are calculated using product description
text, whereas our test measures of integration difficulties and employee retention
issues are specific statements about risk exposures and outcomes, and are not rooted
in product market discussions. Hence, these tests strongly support the conclusion
that our ex ante measures of integration difficulty do predict observed instances of
integration failure being discussed directly in the firm’s ex-post disclosure, which is a
key result motivating the use of our variables as valid measures of ex ante integration

risk.

As noted earlier, these managerial discussions of integration failures are highly
detailed. Hence, we examine which specific ex-post integration failures are most likely
to appear when our ex ante measures of integration gap are higher. We specifically
examine issues relating operational integration, product integration, technological
integration, employees, managerial distraction, and timing delays. To examine this
issue, we first restrict our sample to firm-years that (A) were an acquirer in year ¢ and
(B) have a paragraph where they discuss integration failure, as described above. This
screen reflects that our goal is to uniquely examine which specific ex-post integration
failure issues are discussed conditional on discussing integration problems. This
specification further allows us to test which discussions are most likely when our ex

ante measures of integration gap are high.

We define the following new dummy variables also using the metaHeuristica pro-
gram. The operations dummy is one if the paragraph describing the firm’s integra-

tion failure issue also contains one of the following words indicating that failures
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were related to operational issues: operations, operation, operated, or operational.
The products dummy is one if, analogously, at least one of the following words is
present: product, products, customer, customers, consumers, or demand. Techno-
logical failures are defined analogously based on the following words: technological,
technology, technologies, information, systems or system. Employee issue failures are
defined analogously based on the following words: personnel, employee, employees,
labor or workers. Management failures are defined analogously based on the fol-
lowing words: management, managements, manage, distract, devote, coordination
,divert, diversion, or disrupt. Time/delay failures are defined analogously based on
the following words: timely, delay or delays. We consider these dummies in regres-
sions in which these dummy variables are the dependent variable. key independent
variables are realized integration, expected integration, the integration gap, and our
set of control variables including document length. All regressions are based on lin-
ear probability models and include industry fixed effects and year fixed effects, and

standard errors are clustered by industry.

[Insert Table |[VII Here]

The results are displayed in Table Reassuringly, row (4) shows that the
integration gap variable most strongly predicts issues with product integration. This
is quite remarkable given that our ex ante measure was based on product market
vocabulary in a different part of the 10-K. We also find strong support that our
measures specifically predict integration failures relating to managerial distractions,
employees and to some extent, technology. In contrast, we find that the link to
operational failures and timing delays are insignificant. We thus conclude that ex
ante measures of product market integration intuitively predict ex-post failures most

related to product market issues and issues with human capital integration.

V  Withdrawn Acquisitions

Before examining outcomes of mergers with high integration risk, we first examine if
announced mergers are more likely to be canceled if realized integration is low and

the gap between expected and realized integration is high. This test is based on the
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premise that many deals are canceled when parties raise opposition to them.

Table [VIII] reports the results of regressions in which the dependent variable is
a measure of withdrawn transactions. In Panel A, one observation is one firm in
one year, and the dependent variable is the fraction of a given firm’s announced
transactions in the given year that were withdrawn. A firm-year observation is only
included in the regression if the firm had at least one announced acquisition in the
given year. In Panel B, we consider a larger panel database in which one observation
is one announced transaction, and the dependent variable is a dummy that is equal
to one if the transaction was withdrawn. The key independent variables are realized
integration, expected integration, and the integration gap variables. We also include
controls for size, age, TNIC total similarity, and Tobins Q. All regressions include
industry fixed effects and year fixed effects, and standard errors are clustered by

industry.

[Insert Table [VIII Here]

Inspection of Table reveals that proposed mergers and acquisitions are more
likely to be withdrawn when the gap between expected integration and realized
ex ante firm integration is high. These results hold both at the firm-year level in
Panel A and at the deal level in Panel B. In addition, when rivals and targets are
similar, as measured by TNIC similarity, deals are less likely to be withdrawn. Highly
valued acquirers are also less likely to withdraw deals. Overall the results support the
conclusion that our measure of the integration gap captures ex ante information that
firms and market participants are using to assess the potential success of acquisitions.

When the integration gap is high, deals are more likely to be withdrawn.

VI Ex-Post Real Outcomes

We now examine the relationship between post-merger real outcomes and ex ante
integration risk. We examine the ex post change in operating income and also the
ex post change in operating costs (SG&A). Lastly, we examine if firms with high

potential integration difficulty are more likely to divest assets ex post.
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Table [X] reports the results of OLS regressions in which the dependent variable
is a measure of ex post operating income to assets and SG&A to sales. As our
goal is to examine ex post outcomes for acquirers, we limit the sample to firms that
were an acquirer in year t. We consider outcomes measured as changes for both a
one-year horizon and a three-year horizon, where the horizon begins in year ¢ of the
merger and ends in year ¢t + 1 or ¢ + 3. We consider the following outcomes: ex
post changes operating income scaled by assets and expenses captured by ex post
changes in SG&A /sales. All regressions include industry and year fixed effects and
all right-hand-side variables are standardized prior to running regressions for ease of

interpretation.

[Insert Table Here]

Inspection of the results in Table reveal that ex-post operating income is
significantly lower for firms with high ex ante merger integration gaps. We also find
that operating expenses as captured by SG&A are higher when there is a higher ex

ante integration gap.

In particular, rows 2 and 4 show that operating income is 4.7 to 5.7% lower for
acquirers with a 1 standard deviation higher expected integration risk. Analogously,
rows (6) and (8) indicate that SG&A increases by 4.8% to 6.5% when the ex ante
integration gap is high. The interpretation of the integration gap is very intuitive.
When the ex ante difference between the expected integration and actual integration
is high for the acquirer, it indicates that the firm’s realized integration is below the
expected levels achieved by other firms operating in markets using similar vocabu-
laries. Our hypothesis is that such a firm is less likely to realize the full potential of
its M&A activity, and we thus predict worse outcomes. The aforementioned results

are significant at the 1% level and strongly support this conclusion.

Table [X]examines whether post-merger divestitures, acquisitions, and net acquisi-
tions (acquisitions minus divestitures) are related to ex ante merger integration risk.
We consider regressions of these measures of ex post restructuring on our ex ante
measures of merger integration risk. We also include controls for size, age, target

fraction of acquirer, market to book and also text-based similarity measures from
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Hoberg and Phillips (2010), which have been shown to impact mergers.

[Insert Table [X| Here]

Table [X| reveals that divestitures in the year after the merger increase when there
is a higher ex ante merger integration gap. We also find that acquisitions decrease.
These results are generally significant at the 5% level, but are stronger and are
significant at the 1% level for net acquisitions. All of the integration variables are
measured before the transaction, thus providing evidence that ex ante shortcomings

in integration are associated with subsequent divestitures.

VII Stock Market Returns

Given we have documented outcomes differ on the real side, we turn to an examina-
tion of the impact of ex ante integration difficulty in the stock market. We examine
whether merger integration difficulty relating to the assets in place, and also specifi-
cally relating to the likely synergies, induce lower stock market returns. We examine

both announcement returns and also longer term ex post stock returns.

A Announcement Returns

We first examine stock market announcement returns. We regress stock market
announcement returns on our measures of potential merger integration difficulty and
synergy integration risk. We include both our measure of synergy integration gap
and and separate measures of integration gap for the assets in place of the acquirer
and target. We also consider our measure of synergy uniqueness. We consider
announcement returns measured just on day ¢t = 0, and also a 3-day window, where
all windows are centered around ¢ = 0. Announcement returns are market-adjusted.
We include control variables for size, age, the fraction of the acquirer the target
represented, the firm market to book, text-based similarity variables based on Hoberg

and Phillips (2010), and document size.

The key independent variables of interest are the Synergy Integration Gap, and

the Target and Acquirer Integration Gaps. These measures are computed as follows.
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The synergy integration gap was defined earlier in equation and is based on
expected integration of the words used by other firms in the economy that are likely
to appear in the post merger firm’s synergy vocabulary. The acquirer and target
integration gaps are the standard variables defined in equation @ computed for
each of the two firms, respectively. The resulting measures of integration difficulty
are ex ante measurable and target specific parts of the post merger firm based on

assets in place and likely synergies.

[Insert Table Here]

Table [XI] shows that the M&A announcement returns for acquirers and targets
are significantly related to the synergy integration gap and the synergy uniqueness,
but they are not significantly related to integration risks associated with assets in
place. This is consistent with integration failure being most salient for synergies, as
synergy cashflows do not exist in the pre-merger firms and therefore must be realized

by first integrating aspects of the target and acquirer.

Panel A shows that when the synergy integration gap is high, the announcement
return of the combined firm is significantly lower for the three day horizon. This is
consistent with the market realizing, at least partially, that the possibility of inte-
gration failure is higher for these deals. The fact that the results are only significant
for the 3 day horizon and not the one day horizon suggests that the market needs
at least some time to process the likelihood of integration failure, which is generally

perceived as difficult to forecast.

Panel B shows that this overall negative reaction for the combined firm is mostly
attributed to lower target premia, as the synergy integration gap predicts lower tar-
get announcement returns, especially at the 3 day horizon. As the all independent
variables are standardized prior to running the regression, the coefficient of -0.011
for the synergy integration gap indicates that target announcement returns are 1.1%
lower on average when the synergy integration gap increases by one standard devi-
ation. These results are economically meaningful in addition to being statistically
significant. The result for the combined firm, however, is materially smaller at -0.3%

due to the fact that the acquirer is usually significantly larger than the target.
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Panel C shows that the acquirer does not underperform, at least at the time
of announcement. The synergy integration gap is not statistically different from
zero and is slightly positive. We document later that longer-term stock returns are
significantly lower for these acquirers. Hence these results support the conclusion
that the market does not adequately price the information associated with integration
risks at the time of announcement. This is consistent with a form of underreaction

or informational inefficiency in this market.

Panels B and C additionally show that acquirers have higher announcement re-
turns, and targets have lower announcement returns, when the likely synergies are
more unique. Although the drivers of this result are not perfectly clear and full as-
sessment of this finding is outside the scope of our study, it is potentially consistent
with the acquirer earning at least some rents relating to the innovativeness of their

proposed mergers.

Finally, we also observe in Panel A that the total combined firm announcement
return is positively related to the pairwise similarity of the target and the acquirer,
a result that is significant at the 1% level. These results are related to those in
Hoberg and Phillips (2010). Including controls for the variables in that study also
illustrate that our new measures of merger integration are distinct from firm pairwise
similarities. This finding is not surprising because, as we pointed out earlier, it is
by construction given our focus on within-firm integration using word frequency

distributions across paragraphs within each firm.

B Ex Post Long-run Stock Returns

In this section, we explore the extent to which ex ante measures of integration are
associated with the ex post stock returns of acquiring firms. This issue of the stock
returns to acquiring firms is important and has been studied by Asquith (1983),
Aggarwal, Jaffe, and Mandelker (1992), Fama (1998), Loughran and Vijh (1997) and
Mitchell and Stafford (2000). These studies show that acquiring firms underperform
in the years after an acquisition. Our study extends this work and we examine the

extent to which acquiring firms with higher levels of ex ante integration difficulty
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experience lower stock returns than do acquirers with lower levels of integration
risk. Evidence supporting this link can further explain why some acquiring firms
underperform, as market participants might not have full information about the

extent of integration difficulty and its potential adverse affect on acquiring firms.

C Asset Pricing Variables

We consider monthly excess stock returns as our dependent variable. Our primary
independent variables of interest include ex ante realized integration, expected in-
tegration, and the integration gap. In particular, we consider interactions of these
variables with an acquisition dummy. Our acquisition dummy is set to one when a
firm has a completed acquisition as indicated by the SDC Platinum database. The
dummy is set to one during the one year period starting six months after the acqui-
sition date and is otherwise set to zero. The use of a six month lag is to maintain
consistency with our other variables, and also to reflect the fact that integration
failure likely materializes after the firm has had ample time to attempt to properly
integrate the acquired division. This allows us to examine if the well known anomaly
that acquiring firms underperform can be explained by integration failure, and also
allows us to more broadly examine the cross sectional role of merger integration

failure in explaining monthly stock returns.

We also include controls for size, book to market and momentum. We construct
size and book to market ratio variables following Davis, Fama, and French (2000)
and Fama and French (1992). Market size is the natural log of the CRSP market
cap. Following the lag convention in the literature, we use size variables from each
June, and apply them to the monthly panel to use to predict returns in the following

one year interval from July to June.

The book-to-market ratio is based on CRSP and Compustat variables. The
numerator, the book value of equity, is based on the accounting variables from fiscal
years ending in each calendar year (see Davis, Fama, and French (2000)) for details).
We divide each book value of equity by the CRSP market value of equity prevailing
at the end of December of the given calendar year. We then compute the log book to
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market ratio as the natural log of the book value of equity from Compustat divided
by the CRSP market value of equity. Following standard lags used in the literature,
this value is then applied to the monthly panel to predict returns for the one year

window beginning in July of the following year until June one year later.

For each firm, we compute our momentum variable as the stock return during
the eleven month period beginning in month ¢ — 12 relative to the given monthly
observation to be predicted, and ending in month ¢t — 2. This lag structure that
avoids month ¢ — 1 is intended to avoid contamination from microstructure effects,

such as the well-known one-month reversal effect.

After requiring that adequate data exist to compute our integration variables and
the aforementioned asset pricing control variables, and requiring valid return data in

CRSP, our final sample has 781,645 observations.

D Fama MacBeth Regressions

Table displays the results of monthly Fama and MacBeth (1973) regressions in
which the dependent variable is the monthly excess stock return. Row (1) shows our
baseline model, where do not include any integration variables. We note that the
book to market and momentum variables are not significant in our sample. The result
for momentum is primarily due to the fact that our sample includes the financial
crisis, a period during which momentum is known to strongly under perform. We
also find in our sample that the acquisition dummy is negative but is not quite
significant. The weak results for book to market and the acquisition dummy likely
relate to the relatively short nature of our sample. We also note that the acquisition
dummy is significant in the earlier half of our sample (not reported), indicating that
this unconditional anomaly was smaller in the most recent years. Remarkably, despite
the relatively short sample, we do find significant results for the merger integration

gap variable.

To reduce any impact from multicollinearity given our use of cross terms, we
consider a dummy variable approach. For each integration variable, we compute a

dummy that is set to one when the given firm has a value for the given integration
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variable that is in the highest tercile in the given year.

[Insert Table X1I| Here]

Our most important result appears in row (5), where we observe that the high
merger integration gap dummy is negative and significant at the 5% level for firms
that did recent acquisitions (Acquirer x High Integration Gap). Because we stan-
dardize our independent variables prior to running the regression, the coefficient of
-0.194 indicates a one standard deviation shift in this variable is associated with a
19 basis point per month shift in the firm’s stock return. This is 2.3% annualized.
Because the integration gap variable is only significant when the firm was also an
acquirer, but it is not unconditionally negative, we conclude that the negative perfor-
mance we find is unique to mergers with high ex ante integration difficulty and hence
the poor performance is consistent with ex-post integration failure. This conclusion
is further supported by the poor real-side performance we reported earlier, and also
our earlier validation tests showing that these firms are also more likely to disclose

direct statements of integration failure in their 10-Ks.

The other rows show that this finding for the integration gap is more driven
by firms having low realized integration than it is by firms having higher expected
integration. One potential concern with the regressions in Table [XTII] is potential
multicollinearity. We further rule out this possibility when we consider separate

quintile regressions later in this section where cross terms are not necessary.

In rows (6) and (7), we repeat the key regressions in rows (4) and (5) with two
additional variables. The first is the fraction of consideration paid in the acquisition
that is in the form of stock. The second is a dummy that is one when the form of
consideration is not available, as the consideration variables are frequently missing
in SDC Platinum. This allows us to retain the full sample and we set the missing
values for the first variable to zero as their impact is then absorbed by the dummy.
The objective of these tests is to examine if our results are robust to the findings
of Loughran and Vijh (1997), who find that longer term stock returns are strongly
negative when acquisitions are done using stock. In our setting, the fraction stock

variable is indeed negative, although its significance level misses the 10% level with

29



a t-statistic of -1.33. This is likely due to the fact that our sample is newer than
those in existing studies, and our sample is also somewhat limited in time series.

Nevertheless, the objective in our case is to simply control for the fraction stock.

We find in rows (6) and (7) that our results are entirely robust to including
controls for the form of consideration. Hence, our results are distinct from existing

studies.

D.1 Subsample Tests

We now examine two hypotheses that might further explain why managers might
pursue transactions in cases where integration difficulties are likely. We test whether
managerial agency problems are likely, and whether the lack of growth options can
explain why managers still undertake transactions when integration difficulties are
likely. Of course, one potential reason why managers might do so is that they are
unaware of just how risky a given transaction might be. We cannot directly test that

particular hypothesis.

[Insert Table XI1I| Here]

Table shows that our main result (that acquirers underperform when ex
ante integration difficulty is high) is stronger in subsamples where firms have (A)
higher cash balances and below median market to book values - indicating less growth
options. Row (2) indicates that the Acquirer x High Integration Gap variable is most
significant for firms with above-median cash balances. Here the t-statistic is -2.95
and the result is significant at the 1% level. This result is quite strong compared to
the diametric-opposite subsample in row (3), where the same variable is very close
to zero with a t-statistic of -0.09. We also note that our results are a stronger for

firms with a lower M /B ratio ratio as shown in row (5).

Lastly, we report results for conglomerate firm acquiers in row (6). We can see
that these firms do not underperform. We do see underperformance when conglomer-
ate firms are combined with single segment firms in row (7). Thus the single-segment

firms with high integration gap explain the stock market underperformance.
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D.2 Quintile Tests

To further ensure that our cross term tests are not influenced by multicollinear-
ity, and to further explore how the economic magnitude of the integration variables
changes as our measure of integration difficulty becomes larger, we next consider
quintile subsamples in Table [XIV] In particular, we first sort firms in each month
into quintiles based on their level of ex ante expected integration gap. For each quin-
tile, we then run Fama MacBeth regressions similar to those in Table [XII] but with
a couple important changes. First, because we form subsamples based on the inte-
gration variables, we do not include the integration variable itself in the regression.
Instead we focus on the acquisition dummy in each regression. Our prediction is
that the acquisition dummy will become increasingly negative as we go from the low
integration gap quintile to the high integration gap quintile. We run this test using
three samples: the full sample (Panel A), the above-median cash/assets subsample

(Panel B) and the below-median cash/assets subsample (Panel C).

[Insert Table XIV| Here]

By examining the significance and the economic size of the acquisition dummy
coefficient in each quintile, we can then explore the extent of acquirer underperfor-
mance in each quintile. We first consider Panel A, which is based on the full sample.
We find that the acquisition dummy coefficient is negative but insignificant in row (1)
for the lowest integration gap quintile. However, it is negative and highly significant
with a t-statistic of -2.49 in the high integration gap quintile. We also note that the
economic magnitude of the high quintile coefficient is large at -0.296. This indicates
that acquirers facing high integration gaps underperform by 29.6 basis points per

month. This is an economically meaningful 2.65% per year.

We find stronger results in Panel B for the subsample of firms with high cash
balances. In this case, the acquisition dummy is negative and significant at the 1%
level, and the underperformance of acquiring firms increases to an annualized 6.16%
per year. This is consistent with Jensen (1986)’s free cash flow agency problem, as
it indicates that managers that have excess cash are more willing to do mergers that

entail higher levels of integration difficulty and hence poorer performance. Finally,
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Panel C displays results for the subsample of firms with low cash balances. Here we
observe a less uniform pattern across the quintiles and the highest integration gap
quintile firms have an acquisition dummy coefficient that is only significant at the
10% level. The implied annual underperformance of acquirers in this sample is an

annualized 1.82% versus the 6.16% we observe in Panel B.

Overall, our results indicate that stock returns are lower among firms that are
acquirers when they face higher levels of ex ante integration gap. This finding is
stronger for firms that have higher cash balances. We also find that announcement
returns are somewhat negatively related to ex ante integration difficulty and that
longer-term stock returns are even more negatively related. We conclude that al-
though the market shows some response at the time of announcement, that the
market likely does not ex ante fully predict the extent of integration failure among
acquirers with high integration risk. However, we also note that we cannot rule
out that these findings might be related to a new systematic risk factor. Because
our earlier findings indicate that integration difficulty in our setting is likely driven
by individual firm managers and their employees, which is likely quite idiosyncratic
across firms, we believe that an explanation of our stock returns based on market
informational inefficiency or underreaction is most likely. We also note that because
we control for standard predictors of stock returns including the book to market
ratio and momentum, that existing potential sources of systematic risk also cannot

explain our findings.

VIII Conclusions

We examine the importance of potential merger integration difficulty to merger out-
comes - both for stock market and real outcomes. Our findings support the view that
poor merger outcomes arise in part from the difficulty of integrating the product lines

offered by the pre-merger firms and the intended synergies.

We focus on measuring the difficulty of integrating product lines across organi-
zations at the firm level for acquisitions in the U.S. We use text-based analysis of

business descriptions in firm 10-Ks to measure ex ante merger integration difficulty
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to capture the extent to which merging firms will face challenges integrating their
product lines. The measures are general and are based on measuring integration at
the atomistic level of individual words or word-pairs. Using our approach we can as-
sess ex ante integration difficulty separately for assets in place and merger synergies.
These integration difficulty components can even be computed before a candidate

post merger firm is observed.

Validating our approach, we find that when ex ante merger integration difficulty
is high, that the post-transaction incidence of managers discussing integration dif-
ficulties increases. These discussions are specific and often refer to issues such as
drains on managerial time, drains on other corporate resources, or specific failures
in integration. These findings are consistent with ex ante product integration risks
predicting an increased likelihood of such ex post unexpected drains on managerial

time and also in retaining employees.

We document the impact of ex ante integration difficulty throughout the merger
process and on ex post outcomes. We find that when ex ante merger integration
difficulty is high, proposed deals are more likely to be withdrawn consistent with
market participants recognizing that some deals have higher integration costs. For
deals that are finalized and are not withdrawn, we find that ex ante merger integra-
tion difficulty is associated with lower ex post operating income and higher ex post
SG& A /sales, which specifically relates to the cost of managing the firm’s employees
and organizations. We also find evidence that divestitures are higher when there is
higher ex ante product integration risk. These findings illustrate the importance of
product integration difficulty and its real impact on acquiring firms. Because our
results indicate that integration difficulties poses a greater challenge for synergies
than for assets in place, they also highlight the elevated role that synergies play in

determining successful instances of merger integration.

Examining the impact in the stock market, we find that ex ante product integra-
tion difficulty is associated with lower stock market announcement returns and lower
ex post monthly stock returns for the acquirer, and higher announcement returns
for the target. The former is consistent with the market only learning the negative

consequences of high ex ante integration difficulty over time. These results further
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suggest that the longer term underperformance of acquirers can be explained at least
in part by integration failure. Although more research is needed to fully understand
the higher annoucement return for the target, we note that it is consistent with
agents associated with the target demanding a higher premium to compensate them

for accepting a transaction that entails high integration risk.
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Table I: Summary Statistics

Notes: Summary statistics are reported for our sample of single segment firms from 1996 to 2015. Realized
integration is the extent to which a firm’s individual words appear in the firm’s actual paragraphs in a distribution
proportional to observed paragraph word counts. Expected integration is the extent to which a firm uses
vocabulary that generally appears in a this proportional distribution across paragraphs in all firms that use the
given word in the economy in the given year. The integration gap is expected minus realized integration. TNIC
total similarity is the summed TNIC similarity of firms in the given firm’s TNIC industry. The integration
challenges dummy is one if the firm’s 10-K has a paragraph where the firm mentions integration in the context of a
discussion about acquirers and along side vocabulary that indicates difficulty. The employee retention dummy is a
dummy that is one if the firm mentions employee retention issues in a paragraph that also discusses acquisitions.
The profitability and expense variables are based on Compustat data. The change in target (acquirer) rate is the
natural logarithm of one plus the number of asset sales (purchases) in year ¢ divided by one plus the number of
asset sales (purchases) in year ¢ — 1.

Std.

Variable Mean Dev. Minimum Median Maximum

Panel A: Integration Variables and Firm Characteristics

Firm Integration 0.426 0.105 0.237 0.412 1.000
Expected Integration 0.398 0.052 0.247 0.392 0.586
Integration Gap -0.028 0.082 -0.718 -0.013 0.153
TNIC Total Similarity 9.405 17.654 1.000 2.676 131.674
Log Assets 6.740 2.079 -2.313 6.742 14.761
Log Age 2.576 0.748 0.693 2.565 4.190

Panel B: Managerial Mentions of Integration Difficulties

Integration Challenges Dummy 0.379 0.485 0.000 0.000 1.000
Employee Retention Dummy 0.206 0.404 0.000 0.000 1.000
Panel C: ex post Outcome Variables

A OI/Assets -0.010 0.109 -1.287 -0.001 0.959
A SG&A /Sales -0.009 0.252 -7.650 0.000 3.281
A Target Rate 0.035 0.460 -2.833 0.000 2.485
A Acquirer Rate -0.422 0.590 -3.526 -0.693 2.526
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Table III: Integration Across Industries

The table displays the average realized and expected integration for the Fama-French-12 industries in 1997 (Panel
A) and 2015 (Panel B). Realized integration is the extent to which a firm’s individual words appear within its own
paragraphs in a distribution close to a uniform distribution. Expected integration is the extent to which a firm uses
vocabulary that generally appears in a uniform distribution across paragraphs in all firms that use the given word
in the economy in the given year.

FF12 Realized Expected
Row Industry Integration Integration # Obs.

Panel A: 1997 Industries

1 Shops 0.507 0.446 762
2 Durbl 0.501 0.437 181
3 NoDur 0.496 0.448 395
4 Chems 0.493 0.425 143
5 Manuf 0.492 0.428 726
6 Other 0.466 0.415 1018
7 BusEqSv 0.446 0.414 1362
8 Enrgy 0.440 0.410 249
9 Utils 0.435 0.395 170
10 Money 0.425 0.389 1364
11 Telcm 0.415 0.418 212
12 Hlth 0.409 0.398 758
Panel B: 2015 Industries

1 Shops 0.503 0.425 309
2 Durbl 0.497 0.414 78

3 NoDur 0.490 0.412 140
4 Manuf 0.474 0.394 320
5 Chems 0.470 0.395 91

6 Utils 0.468 0.397 104
7 Other 0.453 0.394 446
8 BusEqSv 0.449 0.408 629
9 Telcm 0.434 0.421 91
10 Enrgy 0.417 0.396 162
11 Money 0.411 0.378 999
12 Hlth 0.360 0.355 629
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Table IV: Sample Managerial Statements of Integration difficulty

The table displays the first ten paragraphs returned from metaHeuristica in 1997 that hit on our verbal query
intended to measure managerial measures of integration risk. The query was run using metaHeuristica and requires
that one word from each of three buckets must appear in a paragraph. The first bucket is acquisition words:
{merger, mergers, merged, acquisition, acquisitions, acquired}. The second bucket is integration words:
{integration, integrate, integrating}. The third bucket is an indication of difficulty: {challenge, challenging,
difficulties, difficulty, inability, failure, unsuccessful, substantial expense}. The results from this query are then used
to compute the integration challenges dummy and the integration challenges intensity variables.

Row Sample Paragraph

1 [Integrated Health Services] IHS has recently completed several major acquisitions, including the
acquisitions of First American, RoTech, CCA and the Coram Lithotripsy Division and the Facility
Acquisition, and is still in the process of integrating those acquired businesses. The IHS Board of
Directors and senior management of IHS face a significant challenge in their efforts to integrate the
acquired businesses, including First American, RoTech, CCA, the Coram Lithotripsy Division and
the facilities and other businesses acquired from HEALTHSOUTH. The dedication of management
resources to such integration may detract attention from the day-to-day business of IHS. The difficulties
of integration may be increased by the necessity of coordinating geographically separated organizations,
integrating personnel with disparate business backgrounds and combining different corporate cultures.

2 [Siebel Systems] The Company has acquired in the past, and may acquire in the future, other products
or businesses which are complementary to the Company’s business. The integration of products and
personnel as a result of any such acquisitions has and will continue to divert the Company’s management
and other resources. There can be no assurance that difficulties will not arise in integrating such
operations, products, personnel or businesses. The failure to successfully integrate such products or
operations could have a material adverse effect on the Company’s business, financial condition and
results of operations.

3 [Cable Design Technologies] Although the Company has been successful in integrating previous
acquisitions, no assurance can be given that it will continue to be successful in integrating future acqui-
sitions. The integration and consolidation of acquired businesses will require substantial management,
financial and other resources and may pose risks with respect to production, customer service and mar-
ket share. While the Company believes that it has sufficient financial and management resources to
accomplish such integration, there can be no assurance in this regard or that the Company will not
experience difficulties with customers, personnel or others. In addition, although the Company believes
that its acquisitions will enhance the competitive position and business prospects of the Company, there
can be no assurance that such benefits will be realized or that any combination will be successful.

4 [Star Telecommunications] Additionally, on November 19, 1997, the Company entered into an agree-
ment to acquire UDN. The acquisition of UDN is subject to approval of UDN’s stockholders and to
various regulatory approvals, and the Company may not complete this acquisition. These acquisitions
have placed significant demands on the Company’s financial and management resources, as the process
for integrating acquired operations presents a significant challenge to the Company’s management and
may lead to unanticipated costs or a diversion of management’s attention from day-to-day operations.

5 [Sun Healthcare Group] The integration of the operations of Retirement Care and Contour, to the
extent consummated, will require the dedication of management resources which will detract atten-
tion from Sun’s day-to-day business. The difficulties of integration may be increased by the necessity
of coordinating geographically- separated organizations, integrating personnel with disparate business
backgrounds and combining different corporate cultures. As part of the RCA and Contour Mergers, Sun
is expected to seek to reduce expenses by eliminating duplicative or unnecessary personnel, corporate
functions and other expenses.

6 [Sunquest Information Systems] management has limited experience in identifying appropriate
acquisitions and in integrating products, technologies and businesses into its operations. The evaluation,
negotiation and integration of any such acquisition may divert the time, attention and resources of the
Company, particularly its management. There can be no assurance that the Company will be able to
integrate successfully any acquired products, technologies or businesses into its operations, including its
pharmacy systems.

7 [Waterlink Inc] Waterlink has grown by completing ten acquisitions consisting of seventeen operating
companies. The success of the Company will depend, in part, on the Company’s ability to integrate the
operations of these businesses and other companies it acquires, including centralizing certain functions
to achieve cost savings and developing programs and processes that will promote cooperation and the
sharing of opportunities and resources among its businesses. A number of the businesses offer different
services, utilize different capabilities and technologies, target different markets and customer segments
and utilize different methods of distribution and sales representatives. While the Company believes that
there are substantial opportunities in integrating the businesses, these differences increase the difficulty
in successfully completing such integration.
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Table V: Sample Managerial Statements of Employee Retention Issues

The table displays the first ten paragraphs returned from metaHeuristica in 1997 that hit on our verbal query
intended to measure managerial mentions of employee retention issues. The query was run using metaHeuristica
and requires that one word from each of three buckets must appear in a paragraph. The first bucket is acquisition
words: {merger, mergers, merged, acquisition, acquisitions, acquired}. The second bucket is employee words:
{employee, employees, personnel }. The third bucket is an indication of retention or departures: {retention,
departure, departures}. The results from this query are then used to compute the employee retention dummy and
the employee retention intensity variables.

Row Sample Paragraph

1 [Tellabs Inc] The Company has a number of employee retention programs under which certain em-
ployees, primarily as a result of the Company’s acquisitions, are entitled to a specific number of shares
of the Company’s stock over a two-year vesting period.

2 [Marvel Entertainment Group] The Company has been in bankruptcy since December 27, 1996.
There is a general uncertainty amongst the Company’s employees regarding the outlook of the Company.
The Company believes its relationship with its employees is satisfactory, however, it is not known if a
merger or sale of the Company under a plan of reorganization would negatively affect employee retention.

3 [Rational Software Corp] The ability of the Company to attract and retain the highly trained
technical personnel that are integral to its direct sales and product development teams may limit the
rate at which the Company can develop products and generate sales. Competition for qualified personnel
in the software industry is intense, and there can be no assurance that the Company will be successful
in attracting and retaining such personnel. Merger activities, such as the proposed acquisition of Pure
Atria, may have a destabilizing effect on employee retention at all levels within the Company. Departures
of existing personnel, particularly in key technical, sales, marketing or management positions, can be
disruptive and can result in departures of other existing personnel, which in turn could have a material
adverse effect upon the Company’s business, operating results and financial condition.

4 [Peoples Bancorp] Expenses for human resources also increased through the acquisitions and cor-
responding expansion of the Company’s services and geographic area. For the year ended December
31, 1997, salaries and benefits expense increased $844,000 (or 11.2%) to $8,358,000 compared to 1996.
The acquisitions increased the number of employees due to the retention of many customer service as-
sociates. At December 31, 1997, the Company had 314 full-time equivalent employees, up from 304
full-time equivalent employees at year-end 1996. The Company had 261 full-time equivalent employees
at March 31, 1996, before the combined impact of recent acquisition activity. Management expects
salaries and employee benefits to increase in 1998 due to the pending West Virginia Banking Center Ac-
quisition and normal merit increases. Management will continue to strive to find new ways of increasing
efficiency and leveraging its resources while concentrating on maximizing customer service.

5 [Whitney Holding Corp] The Company and its merger candidates incur various non-recurring costs to
complete merger transactions and to consolidate operations subsequent to a merger. Such merger-related
costs, which are expensed for business combinations accounted for as poolings-of-interests, include change
in control payments and severance or retention bonuses for management and employees of the merged
entity, investment banker fees, fees for various professional services, including legal, audit and system
conversion consulting services, and losses on the disposition of obsolete facilities and equipment and the
cancellation of contracts. Total merger-related expenses will vary with each transaction.

6 [Sinclair Broadcast Group| Except as otherwise provided in this Section 3.5 or in any employment,
severance or retention agreements of any Transferred Employees, all Transferred Employees shall be at-
will employees, and Time Broker may terminate their employment or change their terms of employment
at will. No employee (or beneficiary of any employee) of Seller may sue to enforce the terms of this
Agreement, including specifically this Section 3.5, and no employee or beneficiary shall be treated as a
third party beneficiary of this Agreement. Except to the extent provided for herein, Time Broker may
cover the Transferred Employees.

7 [Ensearch Corp] Mr. Hunter, Mr. Pinkerton and certain other key employees of ENSERCH have
entered into retention bonus arrangements, effective as of August 1997, pursuant to which ENSERCH
will pay the employee a bonus equal to a percentage of the employee’s current annual salary (typically
50% and 100%, respectively) upon the attainment of six and eighteen months of employment. Mr.
Biegler was paid a retention bonus of $900,000 by ENSERCH for services up until the consummation of
the Merger in August 1997.

41



(65°2) (te°07) (¥v0) (0'v-) (¢901) (08°2)

19€%1 000°0 900°0- 100°0 681°0- 29T°0 670 Aytsuoyu] uorjuejey eokorduy  (g)
(0g'z) (12°0-) (95°0) (Lz%) (g¥'11) (z6°2)

19671 0000 100°0- 0000 820°0- 2200 801°0 Awwn( uorjuegey eekorduy (L)
(09°2) (1€°0-) (¢¥0) (z6°¢-) (go'ot) (z9°2-) (L¥°0)

19671 0000 900°0- 100°0 981°0- 9971°0 00L°0- 1€€°0 Lyisuoyuy uorueley eokordurgy  (9)
(0g'2) (0z°0-) (€9°0) (e1%) (vL01) (69°2-) (zz0)

T9€7T 0000 100°0- 0000 L20°0- 2200 860°0- 020°0 Lurun (] worjuegey eokordurg  (g)

uouay Ifiojdwsy 1sod T g Puvd

(e7'1-) (16°2) (Lve) (01°6-) (12°6) (e7'8)

19€%1 000°0- €500 800°0- 8TH"0- 9¢1°0 i2ans Ay1sueyu] aanyre uogeiSeur  (y)
(92'1-) (11°¢) (ov'z-) (69'8-) (88°2) (67'8)

19671 000°0- 800°0 100°0- 290°0- 0200 0€7°0 Awwn( aanfreq uorjeiSour  (g)
(ev'1-) (16°2) (L2 (L8°8) (92°6) (9z°2-) (9g°2)

19671 000°0- ¥50°0 800°0- €Th0- ¥S1°0 670°€- eeee Aytsueyuy aanreq uoreiSeur  (g)
(gT'1-) (o1°¢) (0og'z-) (zg8-) (00°8) (LT'27) (z0°2)

T9€'71 000°0- 800°0 100°0- 190°0- 6100 11%°0- 892°0 Awwum(q aanyreq uorjeaSejur (1)

aunpn,y uoyvibaur 3s0g TH Y 1pund

'sqO jpsue] O suiqag, Ayre a8y sjessy den) uoryeIZoju] uoryeISojuy S[qRLIRA MOY
00T -[ruarg klolg | 3o uorjeIgeu] Wt g poroadxy yuepuedo(]
[®10L
OIN.L

"A19snpur Aq PaI9jsn[d ale SIOIIS PIEPUR]S PUR ‘S}09]J0 POXY IeoA pue S309Jjo PaXy AIISTPUI SPN[OUI SUOISSEISI [ 'SUOISSaISaI o19s130] 9sn peajsul

oM JI IR[IWUIS oI S)NS9Y “so[qelres del uorjeis8ejul oY) pur ‘UOI}eISIUI Pajoadxe ‘UOI)eISaIUT POZI[eal 1€ So[(RLIRA juspusdepul Aoy o], "jUaju0d JO pury siy} urejuod jeysy sydeidered
JO Ioquunu oY} SAINSLIW SOIWNP [30q I0J d[qerrea Aysuajul Surpuodseriod oy ], ‘suorjismboe sessnostp osre jer) ydeiSered e ur sansst UOTIUL)aI 99L0[dUId SUOTIUST WLIT Y} JT dUO SI
yer) Awrwnp e st Awnp uorquajal sokojduwe o], “A)NOIPIP sojedipul Jel) AIe[ngqedoA apls Suole pue sialmboe noge UOISSNOSIP & JO JX9JU0D 9} Ul UOIPeISSIUI SUOIJUSIU ULIY ST} 9197 M
ydeidered e sey -0 S, WY Y3 JI U0 ST AwWwunp soSus[[eyd uorpeidoiul oy ], "7 Ieok ul Ieimboe ue orem jey) suriy o sjdures oy} HWI[ om ‘siolnboe 10j sowo0ono jsod xo suUTWIRXS 09

SI [e0S Ino sy (papnyoul are suLly [[ Uaym sjnsal 10j xrpueddy aur[uQ 99s) sury juewides o[durs sopnour A[uo ojduwres IN(Q "UWN[OD PUOIAS Y} Ul PIOU St AJISUDIUT/AWUNP UOTIUI)OT
sodojdwre o) 10 Asuequl/Awrwnp soSus[[eyd UOIIRISUI (T + 7 18aA) 9s0d Xo oY) Ioy1Ie SI d[qelrea juopuadop oY1 YIIYM ul [ppouwr A1i[iqeqoid resur] © Jo s)nsal oy} s110ded a[qe) oy J,

uorjuelal sekodwy] pue uorjyeIsoju] LIILN-1S0J A °[q®],

42



(z1r°0-) (e¥°07) (902) (zeg) (10'2) (6%°0)

7829 %000~ 100°0~ 100°0 1€0°0- 800°0 0700 owrl], (gT)
(gT°0-) (1%°0-) (90g) (9¥°2-) (96°'T) (81°0-) (02707

¥8¢°9 G00°0- 100°0- 100°0 0€0°0- 800°0 L1070~ ¥C10- owrt], (T1)
(€9'1-) (16°0) (657 (697 (8¢°0) (08'2)

7829 1€0°0- €00°0 200°0- 1€0°0- 2000 0L2°0 oSeuey (01)
(#9°1-) (16°0) (09%-) (L9%-) (25°0) (66°2-) (LL1)

7829 z€0°0- €000 2000~ 1€0°0- z00'0 992°0- 8€T°0 ogeuely  (6)
(92'2-) (eL2) (Lz'1-) (26'1) (8T°1) (6%°2)

7829 1900~ G000 100°0- 9100 900°0 192°0 sookordwgy  (8)
(92'2-) (1272) (92'1-) (g21) (12'1) (09'2-) (8€2)

¥8¢‘9 990°0- G000 100°0- ¥10°0 900°0 0620~ 96%°0 sookordurgy (1)
(¥6'0-) (88'T) (10°0~) (6217 (68°7) (g0'g)

¥82°9 €20°0- 10070 000°0- 810°0- 810°0 8020 oL, (9)
(€6'0-) (88°'T) (10°0-) (98'1-) (z6'7) (80°2") (92'1)

7829 2200~ L0070 000°0- 810°0- 810°0 £12°0- 1320 9oL, (9)
(voe-) (sL¢) (L6'T) (gz'g) (67°0) (9g¢)

7829 #90°0- 800°0 T00'0 0£0°0 zo0'0 €1£0 sponpord  (¥)
(86'2-) (g8°€) (g6'2) (Log) (9¢°0) (89°¢-) (91°€)

¥8¢°9 7900~ 800°0 z00°0 8200 zo0'0 860~ 8L9°0 syonpoid  (g)
(98'1-) (0g'0-) (L97) (g6'2-) (60°€) (g0'0)

7829 620°0- 100°0- ¥00°0- 220°0- 600°0 $00°0 suorperndO  (g)
(g8'1-) (0g'0-) (L97") (86'2-) (rre) (€0°0) (€2°07)

7829 620°0- 100°0- 700°0- 2200~ 600°0 2000 €70°0- suorperody (1)

UNPD U0DLbIUT L0f SUOSDIY

'sqQO )8uery O suiqog, Ayre o8y sjossy den) uorjerdejuy uoryeIdojuy o[qerrepA Moy

elelg) -[rung el Sorp uorjeIgejuy war g pajoadxy Juepusde(]
1e3oL,
DINL

"A19SNpUT AQ POI9ISN[D oIk SIOIID PIRPUR)S

pue ‘sjoojjo poxIj IeaA pue s100]Jo Poxy AIISNPUI opn[dul SUOISSaISal [y ‘so[qeliea ded uorjeidojur o) pue ‘uoijeidojur pajoadxe ‘UOI)eIZoul Pazi[eal oIe so[qelreA juopuadopul Aoy oy J,
'sAe[op 10 Ae[op ‘Afouur) :spiom SUIMO[[O] o1} U0 paseq A[snoSo[eue pauyep aIe seinfrej Aeep/ewiL], "}dNISIP 10 ‘UOISISAIP ‘}ISATP' UOIJRUIPIO0D ‘9J0AdP ‘1ORIISIP ‘OFRUBRM ‘S)UeMIISRURTE
‘yuotroeurU :SpIOom SUIMO[[O] O} UO Paseq A[SNoSo[eUr PaULop oIt SoIN[Ie] jUoToSeurR]y ‘SIoNIom I0 Ioqe] ‘seokojdwe ‘oofojduwe ‘[ouuosiod :Spiom SUIMO[[O] 91} UO Paseq

A[sno3oreur pauygep a1e soanjre] ansst soLo[dury WoISAS 10 SWOISAS ‘UOIIRULIOJUL ‘SOIF0[0UYD9] ‘ASO[ourd9) ‘[edIS0[0UYd9]) SPIOM SUIMO[[O] 81 U0 paseq A[SnoSo[eur pauyop ole saanreJ
[eo180[0UYD9], ‘PURBILP 10 ‘SIOWNSUOD ‘SIOW0ISND ‘Tomwolsnd ‘sjonpold ‘gonpoid :jusserd st spiom Suimol[oj o) Jo auo Jsed[ e ‘A[snodoreue ‘J1 ouo st Awrwnp sjonpold oy, ‘Teuorjyerado
1o ‘pajerado ‘uorjerado ‘suorjeiado :seinjrej feuoljeiodo 03 poje[ol olom soInjrej ey} SUIJRIIPUI SPIOM SUIMO[[O] S} JO SUO SUIRIUOD OS[e ANSSI SIN[Ie] UOIYeISIUT S ULIY o) SUIQLIOSOP
ydeidered oYy J1 ouo s1 Awrmunp suorjerado oy T, ‘swo[qold uorjeIdojur SUISSNOSIP UO [RUOIIIPUOD PISSNISIP oI SONSSI odN[le] uorpeidojur ogmads yolym sultrexs Afenbrun o) st [eod

INO Jer) S309[ol Us9IdS SIY T, E 9[qR], Ul POQLIOSOP Sk ‘oInjrej UorjeISojul sSnostp Aoy) oroym yderSered e oaey () pue 7 Ieok ur texmboe ue arom (V) Jey) SWLIY 0} pajoLIsal st ojdures
9y ], ‘(popn[our a1e sway [[e ueym s}nsol 1oj xipuaddy ourju() 99s) swIy juswges o[3uls sepnjoul A[uo sjdures () ‘senssi aanjre] uoreidojul peoustiodxa Aoyl AYm 10J (UWN[OD d[qRLIRA
Juopuadap oy} Ul pajou) uoseal dYroads ' s)SI] WLIY USAIS oy} Ioyjoym Sulpedipul Awrwmp e st o[qelrea juapuadap o) YoIyMm ul [opout AjIjiqeqord Ieaul] & Jo sjnsal oY) sytodal a[qe) oy J,

QIn[re UOI)RISIIU] IOSIIJN-)SOJ I0] SUOSRIY PojelsS ogwadg :[IA 9[qRl,

43



(09°0-) (91°2-) (z9°0) (8¢°0-) (g1°2)

196°LE 000°0- 000°0- 00070 000°0- 800°0 umerpyiup - (p)
(09°0-) (Lre) (€£0) (€9°0-) (re1) (#0°0)
196°L€ 000°0- 000°0- 00070 000°0- L0070~ 100°0 userpyip - (€)
su01ss246a.4 1202)-]0a(T g ]PUDJ
(88°0-) (86°1-) (ve0) (66°0) (L972)
91T LT 000°0- 000°0- 000°0 00070 ¢10°0 userpyip - (2)
(68°07) (96°1-) (19°0) F01) (Lve) (rr1)
9TTLT 000°0- 000°0- 00070 00070 €10°0- L10°0 userpyipy - (1)
SU01559462.4 4DIAi-WAL] Y ]2UDJ
'sqO O suiqoy, Ayre a3y sjessy den) uorjerdeuy uorjeIdeuf o[qRIIRA MOY
-[ruarg Sorp 3o uorjeIdojuy WL pojoedxy Jyuepuado(]
[®10L
OIN.L

"‘A1psnpur Aq paIs)sn[d oIt SIOLID PIBRPUR)S PUR ‘S)09]jo POXI IeaA pue $309]Jo poxly AIISNpuUl opn[doul SUOISSaIIal [y () sulqo], pue

Ayrrequats @303 DIN,, ‘©8® ‘9ZIS 10J S[OIJUO0D 9PN[IUI OS[R 9A\ ‘So[qelrrea de8 uorjeidoul o) pue ‘UoIpeIdeIul paldedxe ‘UoIjeIdoiul pazifeal oIe so[qrelieA juepuadopul Aoy oy, "UMeIpyIIm
Ssem UOI}oRSURI) 9} JI 9UO 09 [enbs sI jel) Awrwnp e st o[qelIea juopuadop o) pue ‘UOI}ORSURI} PIOUNOUUR SUO SI UOIJRAIDISCO SUO UDIYM Ul aseqe)ep [oued Io3Ie[ ® IoPISU0D om ‘g [oue]
u] Ieek USAIS oY} Ul uoljsmboe pedunouur U0 1seS[ Je prY WLIY 9) JI UOISSOISel 9} Ul PIPN[OUl AJUO ST UOIJRAISS(O IROA-ULIY | "UMRIPYIIM oIom ey} IeoA ULAIS o) Ul suorjismboe
10 SI9SIOW POOUNOUUR S UL USAIS © JO UOIJORI) 9] ST o[qreLrea juopuadop oY) pue ‘Iesk oUO Ul WLIY SUO SI UOIIRAISSUO 9UO ‘Y [oued U] *(Popnyoul aIe suLly [[e uoym sjnsol 10j xrpuaddy
QUITU() 99S) SULIY JuaWIZas J[3uls sepn[oul A[uo sjdures In(Q) 'SUOIORSURI} UMRIPY}IM JO SINSLIUW ® SI S[(RLIRA JuapUadep oY) YIIYMm Ul SUOISSaIZal Jo s nsal oy} sprodar aqe) ay [,

AYMOTPIP UOIJRISIIUT 9JUY X5 PUR SUOIORSURI], UMBIPYIAN TTIA OI9RL

44



(00%2-) (81°9) (8¢2) (g6°1) (82°9-) (1e'%)

686°ST 892°0- L00°0 0000 €000 900°0- G900 SRS/ VDS V € 1K (8)
(20'v2-) (81°9) (0v'2) (88'1) (92°9-) (19'7-) (99'2)
686°ST 692°0- L00°0 0000 €000 900°0- 190°0- 7800 sO[eS/ VDS V € 1K (L)
(zg'61-) (€6'7) (¥£'0) (69°0) (¥1°8) (88°%)
686°ST 16T°0- 70070 0000 1000 £00°0- 870°0 SOES/ VDS V 11K (9)
(g9°6T-) (¢6'7) (gg0) (g2'0) (81°¢-) (e8'7-) (L6'T)
686°ST 161°0- ¥00°0 0000 100°0 £00°0- L¥0°0- 1%0°0 SRS/ VROS V I K (9)
(ze9t1-) (8g'z-) (8ge-) (gL'g) (17'8) (6L°¢-)
686°ST v2€0- €00°0- 000°0- G000 800°0 150°0- s1085y /IO V € X (¥)
(zg'91-) (8¢'2-) (¥ge) (99°2) (97°8) (0g'¢) (06°0-)
686°ST v2e0- €00°0- 000°0- G000 800°0 7600 1€0°0- 83088y /I0 V € X (€)
(00°€1-) (60°0-) (€6°1-) (gey) (69°L) (9g'%-)
686°ST T6T 0~ 000°0~ 0000~ 9000 G000 L¥0°0- $3088Y /IO V T 1K (%)
(00°€T-) (60°0-) (68°1-) (L¥'7) (FLL) (8e7) (g¥'1-)
686°ST T6T°0- 000°0~ 000°0~ G000 G000 9100 G€0°0- s10s8V/I0O V TIK (1)
'sq0O TRA O [ruars o8y Sjossy den) uorjer uorjyer O[qRLIRA MOY
‘do(q surqog, 12101, dor1 3or1 uorjer -8oguy -8oguy Jyuopuado(]
poes3er] OINL -8oquy pozireayq pojoadxry

"A19snpur Aq paI1ajsn[o ale SIOLIS plepue)s pue ‘suolssaider Suruuni oy rorid paziprepue)s ore sa[qelrea SHY ‘S109pe paxy

IeoA pue AI1ISNpUI 9PNOUL SUOISSIZAI [[y "sd[es/y29n)g ul sagueyd isod xo pue sjosse £q pafeds swooul Surjersdo sogueyd 1sod X0 :$ou1009N0 SUIMO[[O] 9} I9PISU0D dM\ "€ + 7 10 T + 2
Ieak Ul SPUS pUR IoSIowr oY) JO 7 Ie9A Ul SUISSq UOZLIOY 9} 9I9YM ‘UOZLIOY IeoK 991} B pU® UOZLIOY IB9K-9UO € [[}0( I0J S9SULYD S PAINSeauw S9UW0I)NO ISPISU0D S\ ‘7 Ieak ur 1eamboe
ue 9Iom ey} SWIY 09 o[dures o) JTWI] om ‘sIoImboe I10J seur0oIno 1sod Xo auUTUIRXd 0} ST [0S INO Sy *(POPN[OUT oIe SWLIY [[@ WoYM s)[nsal 10] XIpuaddy oUI[U() 99S) SWLIY JUaISes
a[8uts sepnpoul A[uo sjdures In() "UWN[OD PUOIAS )} Ul PIJOU Sk SAUWI0IINO [dI }s0d X0 JO aInseaw © ST s[qerre juapuadop o) YIIYM Ul SUOIssaISar GrJO) Jo symsar ayy syrodar a[qe) ayJ,

der)y UOI)RISIIUT 9JUR X PUR SOWOIN() [BIY IOSISN-1S0J X °1qe],

45



(zzot1-) (6T°2) (0z'0) (80°%-) (0oz'¢-) (18°2-)

989°GT 860°0- £10°0 0000 1€0°0- z10°0- 88T°0- suonismboy 30N v € 1X (ZT)
(8¢'1-) (0T21) (z2'07) (L1'97) (vgg) (eT¥-)
€112 20070~ 1T0°0 000°0- 120°0- £00°0 611°0- suonyismboy 19N v T 1K (TT)
(gg'01-) (61°2) (€2°0) (€T (L1°¢") (g972) (L8°07)
989‘GT 860°0- £10°0 0000 2€0°0- z10°0- 1810 €CT0- suonsmboy 39N v € 1K (0T)
(8¢'1-) (60°2T) (02°07) (81°9~) (922) (86°¢) (€9'1-)
€112 L00°0- 110°0 0000~ 120°0- £00°0 8IT°0 10T°0- suonismboy 30N vV T 1K (6)
suosinboy 1PN ;D PuUDg
(e6°¢-) (9g6) (g6°2-) (61°0-) (96°02) (29°1-)
989°GT G200~ 010°0 100°0- 100°0~ 870°0 9900~ suonsmboy v ¢ 1x  (8)
(ee'8) (z6°11) (9g°¢) (¥vz'z) (9v°¢e) (96°2-)
€112 220°0 800°0 000°0- S00°0- €200 150°0- suonysmboy v 11X (L)
(v6°¢-) (ge°6) (16'2-) (g2'0") (80°'12) (e7'1) (L1T°07)
989‘GT 6z0°0- 010°0 100°0- 100°0~ 870°0 090°0 G10°0- suonysmboy v ¢ 1x - (9)
(gg'9) (€6'T1) (Leg) (zz'z) (8e°€2) (26'2) (9¢'1-)
€112 L20°0 800°0 0000~ G00°0- £20°0 zs0'0 0900~ suonysmboy v T 1x  (9)
suomsinboy g pPuvg
(20'g-) (90°2-) (L8'2") (98°¢) (9¢°02) (00T)
989°GT 160°0- €00°0- 100°0- 9200 290°0 121°0 sominseAl v € 1A (9)
(99°0) (€5°9-) (L&) (6e°9) (80°L1) (062)
€112 £00°0 %00°0- 000°0- G100 7200 290°0 sominseAl v T 1A ()
(c0°g-) (90'2-) (98'2-) (98°¢) (9¢°02) (L6'T-) (90'1)
989‘GT 160°0- £00°0- 100°0- 9z0°'0 290°0 zeT0- 6210 soanynseAl v € 1K (g)
(¢9°0) (zs'9-) (0¥'z) (z¥g) (v0L1) (gL'g) (88°0)
€112 £00°0 %000~ 0000~ G100 2200 ¥90°0- €700 sormnjnsoald v T IX (1)
wm&\;wmw%mawa ...n\ NM\ESQ‘
'sqO ‘rep de(q O Ayrrerruarg o8y sjossy den) uorjeIgojuy uorjeIdejuy o[qerrep Moy
poeS8ery suIqoq, 101, DIN.L Sorp Sorp uoryerdojuy WL pajoadxry Jyuapuada(]
pozieoy

‘A1psnpur Aq poIojsnid ole SIOLID pIepue)s puer

‘s100]J0 PoXY Ieak pue s109jo Poxy AIISNPUI SPNOUIl SUOISSEISSI [[Y "UOIIRISSIUI POZI[BSI SNUIW UOIYRISSIUI paldadxe st yorym ‘ded uorjerdajur o) IopISUOd OS[e 9A\ "UOIPeISJUI POZI[eal
pue ‘uorjerdeul pajoadxo o1} oIe so[qeLrea juopuadopur Aoy o], ‘SISIINO JO SUIYIIOMIOAO 1) SUIPIOAR O[IYM ABM SAIIR[OI ® UI [[3MO0I3 soynduod ULIO] SIY ], 'SyUnod T + 7 I1eak gsnl

JO peolsul (g + 2 01 T + 2) SHUNOD UOIpoeSURI}-ILdA 901} Teak Suisn uoryse] snoSoreur ue ul panduwiod oIe Sa[qeLIeA [IMOIS TR0k 991} Y], "SOINJIISOAIP Ul [1MOIS oY) snurwu suolyisinboe
ur ymous syl 09 [enbas st suorjismboe jou ul ymoisd oY) pue ‘enuuioj [s[rered e Suisn suonismboe ur ymoisd oy 9nduwod spp .ﬁfw%‘Zi_mE 1R[NUILIOJ OIW}LIRSO] SUIMO[[O]

T+Hrtarp 4
oY} SUISN SOINJIISOAIP UL 9SLIOUr Ieof-0uo oy} ojnduwoo ojdurexe 10§ om ‘7 Igof Ul SBY WY UOALS © SUOIJORSURI} OINYIISOAIP JO JOqUUINU oy} ST # 2PN 010y A\ "uoIpIsImboe ue Surmoroy

pottad 1eak 99113 0} 9UO oY) Ul SUIISOAIP pue jo31e) e Sureq ULIY oYY} JO 9OUSPIOUT 9Y) Ul soseardul )sod Xo so[qelIea SULINJONIISOI SUIMO[[O] 9} IOPISU0D DA\ 'SOUI0IINO ULID)-IOZUO]
Jurururexs Jo 9A1399(qo INo $3097el pur ‘J[os)l I93IoW 9Y) JO IraK 87} UO PRO[ UOIJR[NI[ed 9} SUIARY SPIOA®R MOPUIM PIRMIOJ ® JO 9ST o], "I98IoW oY} I9jje T + 7 Ieak Ul sul8oq UOZLIoY
oY} oIoYM ‘UOZLIOY IB9A OM} B PUR UOZLIOY IBIA-9UO B [[10( I0J SOSURID S€ POINSBOUI SOUWIOI)NO IOPISU0D dA\ ‘7 IedA Ul Joimboe ue oleom ey} sully o} ojdures oy} JIwI om ‘siormboe

103 sow029N0 3s0d Xo dulrexs 0} sI [eoS INo sy *(PIpPN[OUL oI SULIY [[e uaym sinsal 10§ Xipuaddy auru() 99s) surly juswses o[Surs sopnoul Auo o[dures g (D [pued) suorysimboe
19U 9sod xo 10 ‘(g [Pued) Aanoe urnnboe 9sod xo ‘(Y [ouRd) 9IN411seAIp 9s0d X0 JO Insesw ® sI o[qerres juopusdop oY) YOIYM Ul suoIssa1dol GO JO s)nsal oYy sriodol o[qe) oy ],

der) woryeiSojuy ojur X7 pur SUOIISMDOY ‘SOINIIISOAL(] IOSISIN-1S0J X 9[(R],

46



(gg°0-) (¥1°07) (s7'1) (91°0) (90°1-) (to'1) (8L°2-) (10°0-) (9g°0) (LL7) (gL1-) (€0°0°) (9v°0-) skep ¢

8Tz'e 200°0- 000°0- 2000 000°0 €00°0- 1000 900°0- 000°0- 100°0 292°0 €00°0- 000°0- 100°0- 1oamboy  (g1)
(0g'1-) (¥g0-) (82°2) (90°2) (¥2°0) (9g°1) (g0'z-) (80°0-) (8L°T) (18'1) (z6°1-) (€0°0-) (te°0) Aep 1
sTT'e £00°0- 100°0- 2000 100°0 200°0- 2000 ¥00°0- 000°0- €00°0 860°0 z00°0- 000°0- 0000 1exmboy (T7)
(19°0-) (e1°0°) (¢v'1) (00°0) (10°1-) (10°1) (8L°2) (92°0) (e€0) (ggz) (0v0-) sfep ¢
8TT'e z00'0- 000°0- 200°0 0000 €00°0- 1000 900°0- 200°0 100°0 72°0 100°0- 1exmboy  (0T1)
(se'1-) (€5°0) (te2) (98°1T) (z2'07) (Fe'1) (v0'z-) (0s°0) (19'1) (99°1) (z€0) Aep 1
8¥%'e ¥00°0- 100°0- 200°0 100°0 200°0- 200°0 ¥00°0- 100°0 €00°0 180°0 000°0 Tormboy  (6)

SULNIIY JUIWIIUNOUUY W] L2.2nDoy 1) 1pung

(z6°0-) (sge-) (19°2-) (9°1-) (09°¢) (6L°T) (vz'9-) (9z°2) (€6'T) (9v°z-) (8¢2) (¥e1) (Lg7¢) skep ¢
/7' G00°0- 2100~ 110°0- L00°0- 900°0 800°0 ¥90°0- 2000 2100 eIV 0- L00°0 800°0 L10°0- 1e81eT, (8)
(1e0) (12 (eo1-)  (L91-) (91°0) (zL0) (v1re-) (69°1) (12°0) (eT'1-) (¥1°¢) (e91)  (veT) Lep 1
8¥%'E €00°0 600°0- G00°0- S00°0- 100°0 200°0 8€0°0- S00°0 ¥00°0 061°0- 6000 800°0 010°0- 1e81eT, (L)
(Lz'1-) (6€°¢-) (1e°2-) (9g°1-) (9°¢) (LL1) (zz'9-) (A (1e'1) (824°1-) (98°¢-) skep ¢
8V2'E L00°0- 210°0- 110°0- L00°0- 900°0 800°0 ¥90°0- ¥00°0 600°0 cre0- 810°0- 1o81e],  (9)
(21°0) (¥0'z-) (sv°1-) (67°1-) (s7°0) (¥L0) (01°¢-) (¥0°0) (91°0) (8¥°0-) (z972) Aep 1
8Tz'e 100°0 800°0- €00°0- S00°0- 100°0 €00°0 8€0°0- 000°0 1000 LL0°0- 110°0- 1e81ey,  (9)

SUUNGIY JUIUWLIIUNOUUY WAL 1204D], g 1pung

(88°0)  (62°17) (1%°0~) (1272) (L8°¢) (L9°0) (61¢-) (6207 (¥L1) (og'1)  (80°T) (080)  (L97T) sep ¢
|VT'e 2000~ €00°0- 100°0- 2000 200°0 100°0 L0070~ 0000~ €00°0 901°0 200°0- 100°0 £00°0- pautquio) ()
(0g°0-) (18'%-) (62°0) (89'2) (92°9) (0£'0) (88°2-) (12°0) (02'1) (62°1) (11°0°) (06°0) (1e°1-) Aep 1
Sigals 100°0- $00°0- 000°0 z00°0 £00°0 100°0 G000~ 100°0 z00°0 7200 000°0- 100°0 100°0- pautquo)  (g)
(t01-)  (92°17) (17°0-) (69°2) (86°¢) (99°0) (61°¢") (07°0) (ve'1) (8z'1) (6¢°2-) skep ¢
Sizals £00°0- z00°0- 100°0- z00°0 200°0 100°0 20070~ 100°0 2000 Y01°0 €00°0- pourquo)  (g)
(¥¥°07) (¢L) (ve0) (zLg) (ov9) (69°0) (68°2-) (96°0) (ge1) (ge1) (L&1-) Aep 1
fSizals 100°0- %00°0- 000°0 2000 £00°0 100°0 %00°0- 100°0 2000 180°0 200°0- poutquo) (1)
SUUNIIY JUIWIIUNOUUY WL PIULQULO)) ( ]2UDJ
'sqO 971G yoog ‘Bl 0100§  Io1mboy o8y s1ossy sydeid sydeid ssou den) den) den) dnoirny moy
JUWNIO(] 0} jonpoig [t Jjo Sorp Sorp -ered -ereqd  -onbrupuorjeiSsojuuorjeiSajuruorjeISojuy
193 IeIN ut OINI uorjoelq ‘quuIn N ‘quny  AS1oufg 1081e], Ioamboy  ASI1oukg
urer)  esimiIreJ 1081R], 1081R], ‘boy Ppooadxry
pojoadxr

"A1psnpur Aq paIojsn[d oIt SIOLID PIRPUR]S PUR ‘SUOISSOIZal Suruund o} Iouid poziplepuer)s

aIe so[qeLIeA SHY ‘S109]J9 Paxy Ieak pue AI1jsnpul epnjoul suolssaidal [y [J] o[qe], ul passnosip are se[qelrea Sururewal oy], "sa1810uLs Aoy oY) os[e pue ‘edeld ul sjesse 1oamboe

pue 303IR) Y} Y10 I0J UOIJRIZOIUI SSOSS® PUR S[(RINSLOUI 9JUR X0 oI AJNOLJIP UOIIRISOIUI JO soInseaw Surynsal oy J, ooeds A310ufs oyj) ul 9jeIodo AWOU0D9 97} Ul SWIY MdJ se anbrun
ATUS1y o1e so1310uAs A[YI] oY) 1Ry} SUIjRdIpUl ‘)o8IR) o) puR IaImboe oy} 0] IR[IWISSID A[SAIJR[SI J0®] Ul ol sully us) doj oyl usym ySIIy SI ainseaul sIy ], "Ioamboe o) pur j031e)

o1} 01 sty ua) doy oy jo serjrre[iuurs asimared oy} Jo jonpoid oY) JO 9FrIoAR O} SOUWII} dUO SNUIW se ssouanbrun AS1ouks 9Induwiod os[e A\ "SSE0ONS I0J 9ZI[BaI 03 oARy A[oNI] [[Im Ired
Io3I1oW oY) JO SOI3IoUAS AToNI] o) UOI}RIS9IUI JO [oAd] Pardadxe o1} SoyIjuapl YIIYMm ‘SpIOom 9s9Y} JO UOIjeIZajul pajdadxe oFeroar pajydiom o1} uayy st der) uorjeidoju] AS1oudg pojoadxr
‘roxmboe pue je81e) I08Iomw-o1d oY} Ul j0U oIr Jer[) suIy uej doj 9sey) Ul SPIOM 9} 10RIJXS oM ‘PIIY], "Yjoq 03 Ajrre[ruuls Suipredol A[YS1y peo[ As1) se jod1e) oY) pue Iaamnboe

o7} JO ,UOIJRUIqUIOD, 9Y} O} IR[IWIIS JSOUI oI SULIY S0y J, ‘3onpoid 1soySIy oY) M SULIY UD} oYY} o8] PUR ‘ULIY OB IOJ SOIJLIR[IWIS dUISOD OM]) 9s9Y) JO jonpoid o) oxe) om ‘puoddg
‘uorydiiosep sseulsng s 1o1mboe oyl Ym Apjeredes pue uonndiiosep ssouisng 1931e) oyl Ym uorpdiiossp ssaulsng s, wly yoes Jo AJLre[iuals aursod oyl ojnduod am ‘Ieamboe oY) pue jos1e)
o1} SuIpnoxe AwWou099 oy} Ul wiy A1oas 10J ‘9sa1 ‘sdogs eaay) ut pajnduwod st pue popely ApIignd are 1oamboe pue jo81e) o) J1 ponduwod oq A[uo ued ded uorjerdejur A310ULs oy T,

_H_ 9[qe], ul passnosip se pajnduwod are ded uorjeidejul Iaamboe pur je8ie) oy ], ‘ded uoryeidsju] Jeamboy oY) pue ‘des uorjeigejur je31e], oY) ‘der) uorpeidsju] ASI0UAg 9y} oIe JSaIoful
Jo soqerrea juopuadopur Aoy oY, ') = 7 PUNOIR POIdJUSD dIR SMOPUIM [[B 9I9UM ‘MOpUIM Aep-) © pur ‘Aep-G e ‘Aep-¢ & OS[R pue ‘() = 7 AP UO SN[ POINSBOW SUINJOI JUSUDIUNOUUR
I9PISU0D 9A\ “(POPN[OUl oIk SULIY [[® USyMm S}[Nsol 10] XIpuaddy auru( 99s) surly juawsos o[3uls are yjoq axoym sired j081e) pue reamboe sepnyout A[uo oidures g (D [oued) Ioamboe
a1 pue (g [eurd) 1081e] oy ‘(Y [oURJ) WLIJ POUIqUIOD 977 JO UWINJAI JUSWLOUNOUUR 911 IoY1e SI d[qelreA juopuadop oY YIIYM Ul SUOISSaISaI T JO sinsal ayj sypiodal a[qe) ayJ,

SUIN)eY justedunouuy pue der) uorjeIdeju] IeSIo\ 9jue Xo X 9[qR],

47



9€9°79¢ (12°0) (ve0-) (¥9°0) (207 (ve'1-) (eve-) (812) (12°0)
012 G910 8200~ 8L0°0 z€0°0- ¥00°0- €6T°0- 8LT0 8100 (L)
9€929S (69°0) (gz'0-) (#9°0) (62°0-) (g€'1°) (g8°2) (e1'g) (2s'1-) (90°0) (g6°0)
012 191°0 8200~ 6.0°0 GZ0°0- %00°0- 9.2°0 €02°0- 091°0- 20070 2600~ (9)
9€9°79¢ (12°0) (¥z'0-) (¥9°0) (vvz) (L1°2) (¥€0-)
012 991°0 120°0~ 6.0°0 ¥61°0- LLT°0 120°0- (9)
9€929S (69°0) (¥z0-) (59°0) (¢8°2) (11'g) (Ly1-) (90°0) (gL1-)
012 2910 120°0~ 6.0°0 GLT0 €02°0- GGT°0- 900°0 8z1'0- (%)
9€929S (69°0) (ve0-) (¥9°0) (g0°2) (LL17) (L0°z)
012 z9T'0 120°0- 6.0°0 681°0 €61°0- s¥1'0- (¢)
9€9°79¢ (02°0) (12°0-) (99°0) (g1°0-) (18°0-) (9z°1-)
012 ¥91°0 ¥20°0- 180°0 G10°0- G60°0- 6800~ (2)
9€9°79¢ (12°0) (12°0-) (99°0) (9v°1-)
012 991°0 ¥20°0- 080°0 6800~ (1)
'sqQ / wImniey 9719 oney 0098 0098 den) dery wuorjeigoju] uorjeISo)U] UOIRISOIU]  UOIPRISVIU] Awwun( moy
spoued 0098 dorp /g uororIg uorjorIl] UOIYRISSIU] UOIYRISSIU] poezifeoy pozifeey pajoadxy paroedxy Ioxmboy
Te9 X Sorp Surssin TH X wn(g ojuy X I X wng ojuy XH I X wn(g Uy X
1sed Iaxmboy yStyg Ioxmboy yStyg Ioxmboy yStyg

*SSO[ 10 JIR[[OP 9UO JO 90LId D09s © 9ARY Ao() JT o[dwres INO WO SULIY
3o09s Auuad predsip 9pp ‘T + 2 Ieak Jo Anp [1gun suingal 301paid 01 pasn oaq J0U [[IM 7 Iedk Iepus[ed ul Sulpuo Ieok [edssy e wolj s[qeLres Aue ‘ojdurexs 104 *(000g) YoUuod pue ‘eure;g
‘stae(] JO 9In3onags 3el oY) MO[[O] TeoA [edsy UeAl3 Aue woJ] se1jluenb pue s[qeinsesu 9jue Xo aIe so[qeLieA [y (000g) YoUuel pue ‘ewre ‘siag(] SUIMO[[O] PIINSEIW I8 SO[(RLIRA
9s91[} 9IoYM ‘UINJOI }D0)s Irak ouo jsed o) pue uoljezi[eiided josIewl WLIY JO S0[ oY) ‘OIYRl Jo3IRW 0} J0Oq JO[ 9} I0J S[OIJU0D OPN[OUTl om ‘A[[RUI] °O[(RLIRA UOI)RIZSIUI [DBD pUR
Awunp Ie1mboe o) U0 paseq SULId) SSOIO IOPISUOD OS[R 9A\ UOIIRISSIUI POZI[LaI SNUTW UOoIjeIdajul pajdadxe st ded uorjei8oqur o], "IveA USAIS o) Ul AWOU0IS 9} Ul PIOM UDAIS oY) osn
1Ry} suly [[e ut syderdered ssoloe UOIINQLI)SIP wLojiun e ul sreadde A[[eiousd jer) AIe[NqeI0A S9SN ULIY © YDIYM O] JUSIXS 9} ST UOIeI3ojul pajdadXy ‘UOIINGLIISIP WLIOJIUN B O} 9SO[D
uonnquusip e ut syderdered umo st urgrim reodde SpIom [BNPIAIPUL S, WY ® YOIYM O] JU8IXd 0[] SI UOIIRISIUL POZI[ROY "IBIA USALS 9] Ul 9[10I9) YSIY dY) Ul SI SN[RA UOALS oY) IoYjoym
SuryedIpul d[qelIeA AUIWUND & 9SN oM ‘OUIIRXD dM S9[RLIRA UO0I1RIS0IUT 9211} 91 JO Yoes 104 (000g) Youal] pue ‘ewreq ‘stae( ul paimbal Se yjuow g wnwruiw o) Suisn pe33e| s pue
1eaf Teosy gsed oty woy st o[qerrea ded uorjeiSejur oy T, "(So[qeLIeA I9YJ0 UM ADUDISISUOD I0J SYJUOW g poSSe[ pue ajep 9A1109d uo paseq) porrad reak-ouo snorasrd oYy Ul UOIIOESURI)
sjosse Jo uolisinboe ue 10 198I0W © Ul ILIMboe ue sem WLIY 9Y) JI 9UO ST Awrwnp JoImboe oy ], (popn[oul oIe sulIy [[e Usym s}[nsol 10] Xipuoddy aul[u() 99s) sSWIY JuawIdos o[3uls
sopnpoul A[uo o[dures InQ "UWINJSI YD0JS SS9IX A[YIUOW S, ULIY oY) SI o[qelIeA juepuadep oy} YIIym Ul GT()g JoquIada( 0% L6ET AN ULIO] SuoIssellal ylogoey-ewr,] sAe[dsIp a[qe) o],

SUOISSOISOY WINJY AYIUOIN [IogoRIN ewed [IX ORI,

48



GP9‘I8L (z9°0) (¥€°0-) (520) (0g2-) (z9'1) (85°0-)

0T1¢ 18T°0 6£0°0- £80°0 18T°0" 0€1°0 1€0°0- (L)
PaULQULO)) §91DLIULOIbUO0) PUD Swar] judwbag 276urg
600612 (#¥°0) (9¢°0~) (o1°'1) (99°0-) (6¢°0) (60°1-)
0Tz 8ET'0 €900~ 901°0 G90°0~ £90°0 0L00- (9)
aydwosqng fiju) swary 23p42wo0)buo))
ThLVLT (29'1) (8¢°0-) (ve1) (6¢°2-) (€6°1) (¥o'1)
012 6170 990°0- 0¥T0 TLT 0" 0¥T°0 6L00 (9)
a)dwnsqng 01304 g/ UDIPIJA] MO
GL0'G8% (gT°0-) (00°0~) (88°1) (61°17) (e¥'1) (0g'17)
0Tz 6£0°0- 0000~ 961°0 zET°0- L12°0 Lero- (%)
apdwosqng 01vL g/ UDIPIJN 220Qy
7966 (L6°0) (Le07) (L1T0) (Lg07) (gT°0) (6e'1-)
012 162°0 150°0- ¥10°0 1£0°0- 0700 680°0- (€)
a)dwnsqng s128SY /YsD) UDIPIJN MOJ2g
eshieLe (52°0) (60°0) (69°1) (¢62-) (vs2) (01°0)
01¢ z50°0 z10°0 g61°0 17€°0- zre o 6000 (2)
a)dwnsqQng s128SY /YSD)) UDIPIJ\ 2A0Qy
9£9°29¢8 (12°0) (¥2°0-) (¥9°0) (¥¥°2) (L1e) (¥¢0-)
0Tz 9971°0 120°0" 60°0 V610" LLT0 120°0- (1)

(swazg quawbag 216urg 11y) 21dwng asagusg

'sqO / winjey 9718 oney den) den) Awwun moy
spolied 0098 el /g uorjerdejuy uorjerdejuy Iaamboy
Teax o1 TH X wn(g Uy X
1sed JIormboy ySig

"SS9 10 IR[[Op 9UO Jo 9o1Id }009s © oaey Aoy JI ojdwes Ino woy suiy jools Auuad predsip

9M ‘T + 2 ITeak Jo Anp [rpun suanger 1o1pard 01 Pasn g J0U [[IM 7 Iedk Iepud[ed ul Sulpus Ieok [edsy e woly ajqerres Aue ‘ojdurexs 10 *(000Z) Youolj pue ‘ewreq ‘SIAR(] JO 9INIONI)S

Sl o1 MO[[0] Ieak [eOsy UeAI3 Aue woI) salijuenb pue s|qeinsesw 9jue X9 aIe so[qerrea [y '(000g) Youel pue ‘ewre ‘siag(] SUIMO[[0] POINSBOUI 918 SO[(RLIBA 9S9Y[) 9I9UM ‘UINIOI }I0IS
IeaA ouo jsed oy pue uoljpezijejided jexIew WY Jo 0] oY) ‘OIjel jo3Iewl 01 Jooq 30[ o) JI0J S[OIJU0D opN[oul om ‘A[[eur,] "9[qRLIRA UOIJRISOIUI Yorse pPUR Awwnp Iaimboe o1} U0 paseq
SULI9) SSOID I9PISUOD OS[B 9A\ "IBSA USAIS S} Ul S[IDI9) YSIY 9YJ) UL SI oN[RA USAIS 9} JSYJoUym SUIJRIIPUI S[QRLIBA AWWIND © STl oM PUR ‘UOIJRISIUI PaZI[eal SNUTW UOoIjeIZajul pajoadxa
st de3 uorpei8oqur oy ], *(000Z) Youel pue ‘ewreq ‘siae(] ul paimbol Se[ yjuow g wnwirurw oY) uisn pagde] st pue ‘1eak [eosy sed o) wodj st o[qerrea ded uoryeidojur oy ], *(So[qelrea
I9YJ0 UM ADUD)SISUOD 10J Syjuowl g poSSe| pue ajep 9A1109e uo paseq) porrad I1eak-ouo snorasrd oY) ul uorldesuel) sjasse Jjo uorgsmboe ue 10 1810w € UT IOIMbOR UR Sem ULIY OYY JT
ouo s Awwmp Ioamboe oy J, ‘SULIY Juew9s-1[NUW 10 JUeUISes S[3UIs Ioy1e opn[oul ATuo jey) sojduwresqns pue ‘orjel gy oY) PuR s19sse/(sed URIPOW MO[d] SA dAOQR U0 paseq sojduresqns
‘ordures [[nj o) I9PISUOD SA\ ‘UINJDI YD0IS SS9IXD A[JUOUL S UWLIY O} SI d[qeLreA juapuadop o1} Y2Iym Ul GT()g I9quIedd( 0} LG6] ANl ULIOJ SUOISSaI3al yjogory-ewre,] sAe[dsip a[qe) oy J,

(stsATeuy ojduresqng) suorssoI8oy] WINOY A[YIUOIN [Iogor RWR [[[X °O[qR],

49



2T6°GS (ge'1) (zz'0-) (L1'17)
01z 165°0 €200~ 9¢1°0- ¢ oumd (g1)
691°99 (ge1) (z¥'0) (s¥°0-)
01 €870 8500 £50°0- v orumd) ($1)
8.8°Gg (88°'1) (89°0-) (¥0°0)
01¢ 8460 G60°0- G000 ¢ omumd) (g1)
£70°95 (0v°0) (90'1) (e1'1-)
01¢ 1€T°0 9110 GeT0- g omumd (g1)
296°GS (¥1r°0-) (8T°0) (12'1-)
012 6£0°0- 120°0 921°0- T omumd (171)
(swar g 1uawbag 2)buig $12s8Y /Ysny UDIPIJA MoJPg) sappuInd) doo uoyvubarur :H Pudd
T6L€S (02°0) (g9'0) (eT°¢")
012 L6T°0 €600 €19°0- g omumd (01)
107'%S (ot°0-) (gg'1) (80'1-)
012 ¥20°0- 0120 €9T1°0- v emumd  (6)
100°GS (90°0") (ge'1) (gg'1-)
01¢ £10°0- 6810 62T 0- ¢ omume)  (8)
990°GS (90°0) (8L°1) (L¥'0)
012 ¥10°0 T8T0 9,00 g orumd (L)
tdaied (z1'0-) (L6'T) (6£'T)
012 1€0°0- G810 P61°0 1 opumd)  (9)
(swar g uawbog 2)6urg 1955y /Ysp) UDIPIP 200QY) sappuIn® dop uoyvuabayur ;g 1Pund
QEGTTT (60'1) (gz°0-) (672~
01¢ gre0 £€0°0- 9620~ ¢ omumd  (g)
9eTTIT (g8'0) (08'0) (1'1-)
012 102°0 ¥21°0 €e1'0- 7 oumd ()
€59°CTT (92°0) (60°0) (Lg707)
012 6.1°0 2100 0%0°0- gomumd  (g)
vE8TIl (6£°0) (ve'1) (¥0°0-)
012 €010 L9T°0 700°0- g omumdy  (g)
GRT‘ETT (61°0-) (9¢'1) (L1T°0)
01¢ 870°0- 0110 9100 T omumd (1)
(swary quawbog 216urg 11y) sapuing doyn uoyvuboyuy :y jpund
'sqO / wIngey oney Awrwn g s[ume) moy
sporied 30099 w/d JIoamboy
REY o1
1sed

"S$SOT 10 IR[[OP

auo Jo 2011d 209s ' oAy Aoy) Ji ojdures Ino wolj suLly 2038 Auued PIedsip oA\ T + 7 Ieak Jo A[np [1jun suinjol 301pald 01 pasn aq Jou [[Im 7 IeoA Iepuoa[ed Ul JUIPUD IedA [BISY B WOI]
a[qerrea Aue ‘ojdwrexs 104 ‘(000g) YoUual pue ‘eweq ‘siag(] JO 9Inonijs Sl oY) MO[[0] I1eaA [edSy USAIS Aur wWOI] saljijuenb pue o[qeinseawl 9jue X oIe so[qelreA [y “(000g) Youai
pue ‘ewre ‘SiAR(] SUIMO[[O] POINSROUI oJR SO[RLIBA 9SOY[) dI9UM ‘UINJAI }D09)s Ieak ouo jsed oY) pue uorjezijeiides joxIewl WLy Jo S0[ oY) ‘Oljel joxIeU O} J0Oq J0[ oY} I0J S[OIJU0D
apnpur om ‘A[reur uoryerSejur pazijeal snurw uorjeiSojur pajdadxe st deS uoryerlojur oy ], (000g) Youol pue ‘eure] ‘siae(] ul parmber Sef yjuow g wnwruiw oY) Sursn pagSey st pue
‘reod Teosy gsed o) woy st o[qerrea ded uorjeidojur oy ], ‘(SO[qRLIRA IOT10 YIIM AOUSISISUOD I0] SYIUOW 9 PoSSe[ pue 9)ep 9AI109]Jo UO poseq) pored Iesf-ouo snoradrd oY) U UOIJORSURI)
sjosse Jo uolyisinboe ue 10 1819wt ® ul JaImboe ue sem wLIy oY) JI duo st Awrnp 1aamboe oy, (D [purd) ojduresqns ysed mo[ pue ‘(g [pued) ojduwresqns yseos ySiy ‘(y [oued) o[dures
[y oya ut de$ uorjeISequl 119Y) UO poseq suLIy JUr)Ios uo paseq so[ipuinb I0] sjmsar quosald oA\ “(Popnioul ale sWLY [[B Woym sjnsal 10] xipuaddy auluQ) 99s) suliy juomw3os o[Suls
sopnpoul A[uo o[dures InQ "UWINJSI YD0JS SS9IX A[YIUOW S, ULIY o3 SI o[qelIeA juepuadep oY} YIIyMm Ul GT()g IoquIada( 03 L6ET AN ULIO] suoIssellal ylogoey-ewr,] sAe[dsIp o[qe) o],

(se[rume) uoryeIdoju] AQ) SUOISSOISY WINGoy A[UIUOIN [I9gORIN RWR :ATX O[qR],

50



Figure 1:
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Notes: The Figure displays the realized integration over time for four sample firms of interest:
Apple, Google, Whirlpool and Bershire Hathaway.
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