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ABSTRACT OF THE DISSERTATION

THE CONSEQUENCE OF MANAGERIAL DISCRETION
IN PENSION ACCOUNTING

By SEOKYOUN HWANG
Dissertation Director: DBharat Sarath

I n this study, I l nvestigate manager so
by usng pension accoumiy. Literature on pension accounting documents that the
characteristics of pension accounting, such as its-temg nature, complexity, and
roughly regulated footnote disclosure, offer exercisable discretion over accounting
numbers. tonjecture that effective internal controls and transparent disclosures constrain
manager so opportunistic behavior.

The first essay examines the effect of internal control weaknesses (ICWs) on
manager s6 choi ce .dhypophesizesthabfins wahslSGWisrae batter n s
able to opportunistically set pension assumptions, such as the expected rate of return
(ERR) and the discount rate (DR), which in turn help to report higher earomgs
healthier balance sheets. First, | find that firms tend tortdpgher ERRand DRwhen
they receive an adverse audit opinion on internal cantr@ddition | find thatthe firms
facing more incentives to manage the funding status of pension plan are likely to choose
higher DR in response to the incentives. Nekhd that firms with ICWs arenore likely
to adjust their biased ERR when they receive an unqualified audit opinion on internal
control. Finally, | find that market returns aresignificantly negative forthe firms
assuming higher ERR the 3day windowaround the disclosure of material weaknesses

if the firmsdéd earnings. are sensitive to t



The second essay examines whether ERR manipulation is related to disclosure of
pension asset allocation. FAS 132R(1), which requires firms to disaggthgatietailed
categories of pension asset allocation, provides a natural experiment for studying the
effect of enhanced transparency on firm behavior. | posit that firms discretionarily
assume higher ERR by using the opaque disclosure under the oldrdtaardth adjust
biased ERR downward under the greater reporting transparency. Thedliacted data
allow me to identify the extent of disclosure variation under the two different reporting
regimes. | measure the variation of disclosure with-gatistruted disclosure scores. |
find that opaque disclosure of plan asset allocation is associated with ERR management.
Specifically, for firms with poor disclosure, mandated transparency in pension asset
allocation plays a vital role in reducing the ERR managegmiealso find that ERR
management is facilitated by the opaque disclosure even under the new reporting regime.
Particularly, I find that firms tend to assume higher ERR through the opaque disclosure
when they disaggregate the indirectly invested fundl wo description of underlying

asset classes.
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CHAPTER 1: The Impact of Internal Control W eaknesses on Pension
Assumption Manipulation

|. Introduction

Literature on internal control reveals that managers areoweakly constraed
by an internal control systenare able to manipulate earnings, as evidenced by lower
accrual quality of these firms. However, little research to date provides evidence on
whether internal control weaknesses (I§Vddversely affect gzific accruals. In this
study, | investigate the relation between IGWnd earnings management specifically in
the pension accoung by focusing on pension assumptiomanipulation | posit that
managers of firms with IC\8arebetter ablg¢o opportunistially set pension assumptions,
such aghe expected rate of return (ERR) atiek discount rate (DR)which in turn help
to report higher earnings healthier balance sheets.

Literature suggests thatanagers have strong incenswe manipulate pension
asumptionsgiven the longerm nature of pension assumptions and complexity in
pension accountingThese characteristics of pensiancountingmake it difficult for
users of financial statements to identify biased accounting information (Brown 2002,
Picconi2006). Furthermore, manipulation of pension assumptions is an effective method
of earnings management because pension cost amyms averagel 6 % of f i r mo
reported income before extraordinary items (Comprix and Muller 2006). Thus,
Anantharaman (20)1argues that pension assumptions are a conduit for earnings
management.

Using entity level ICV8 disclosed undeBection 404 of th&arbanexley Act

(SOX) from 2004 to 202, | investigate whether firms with IC8Vopportunistically



assume their permi assumptions for reducing pension cost or projected pension
obligation. Then, | examinewhether firms with ICV¥g remediate these biased pension
assumptions when they receimeunqualifiedSOX 404auditopinion.Finally, | examine
the market effects of mexial weakness disclosures conditional on pension assumption
informationbased on a sample of firms that have initially disclosed material weaknesses
underSection302 and 404f SOXand a matched sample of control firms.

| find that firms with ICWs tendto assume higheERR than other firmswhen
they receive an adverse audit opinion undecti®n 404, implying that ICWs enable
managers to discretionarily set ERRadtigher level to boost earningsfind that firms
with ICWs are likely toassume higheDR thanother firms when they receive an adverse
audit opinion on internal controrhis relation is heightened under FAS 158 that requires
the funding status of pension plans be reportethebalance sheet. | also fitdatfirms
facing more incentiveo manage the funding status tbeir pension plarare likely to
choose higher DR in response to the incentiVagse results reveal that firms with ICWs
appear to assume higher DR for reporting healthier balance sNeets.with limited
sample firms tht have disclosed ICWs the current year or prior years, | investigate the
remediation effect of internal control problems on pension assumption managément.
find firms that disclose internal control probleand subsequently receive anqualified
audi opinion on internal control decreasieeir ERR relative to the year ICWs are
reported. However, | do not findear evidence ofhe remediation effect for the firms
that assumeaipward biased DRFinally, I find that market returns are significantly
negaive for the firms assuming higher ERR in th&l8y window around thdisclosure

of material weaknesses if the firtngarnings are sensitive to the changed ERR. This



suggests thanhvestors appear to be concerned about financial reporting credibitity
ERR assumption that is attenuated by the presence of material weakikisgesger, |
do not find this relation for the firms that assume higher DR.

This paper makes contributions to literature on internal control and pension
accounting. First| add to liteature that seeks to detect earnings management, much of
which focus on changes of earnings quality associated withsidi$¢losure. Chan et al.

(2008 provide evidence that firms with ICW have more discretionary accruals,
suggesting that these firnasge more likely to managearnings. Main finding of this

study are consistent with the resultsf Chan et al. (2008) but extend their research by

looking at earnings management through pension assumphangulation Research

has pointed out the measurement errors and omitted variables problem in discretionary
accruals analysis(Bernard and Skinner 1996; Kasznik 1996; McNichols 2000)
Particularly, it is difficult to investigate how aggregated accruals are intrinsically
associated with earnings management, where
to the factors that explaithe aggregatedccruals (McNichols 2000). Since pesrsi
assumptionsare clearly observable and unrelated to opaggberformance, this study
contributes to understanding how IGWiffect earnings management as a result of
manager so6 accounting choi lyehisstddycpnegibueston as s
understanding othe necessarygonditiors for pension assumptions manipulatioh.

number of prior studies haleo c u s e d 0 nncentizes ogmanipwaé pension
assumptionssuch as managerialcompensation and meeting earnings taget this

study, | highlight the ICWs environment aa key mechanism that a

ability to manipulate assumptions, complementing prior studies that focus almost entirely



on their incentives to engage pension assumptiomanipulation.Finally, this study
provides evidence linkingnancial reporting quality associated with pension assumption
to stock prices.Prior studies evaluate markeesponseto disclosure of material
weaknesssby examininghe characteristicef material weaknesses (Beneish et al. 2008,
Hammersley 2008). This study extends prior studies by looking at the impact of material
weakness disclosures on investdoslief revisionaboutthe reasonableness of pension
assumption that can directly affect firdgarnings and liabilities.

In Section 1, | review the related literature and develop hypotheses. Section Ili
presents data selection and research design to test hypotheses. Section IV discusses the

results. Section V concludes.
II. Prior research and hypotheses development

2.1lInternal control weaknesgsand earnings management

Literatureon ICWs that are required to be discloseaderSOX Section 302 and
404 poins out that ICWs are positively associated with business complexity and
negatively associated with firm size, profitability, and lgyaof corporate governance
(Ge and McVay 2005AshbaughkSkaife et al. 2006Doyle et al. 2007& Prior studies
also showthat ICWs can lead to lowr quality of accounting accrualbecauseof
intentional earnings managemeamtunintentional accounting errors (Ashbat@kaife et
al. 2006, Doyle et al. 2007b, Chan al. 2008). These findings can lmterpreted as
evidence supportinga PCAOBS sstandard (Audit Standard No.2) thafia mat er i al
weakness exists when the design or operation of internal controls does not allow for the
prevention or detection of a misstaient on a timely basis and can likely result in a

materi al mi sstat ement i n t he Priort researcim o r F



suggests thaeffective internal control play a vital role in maintaining the quality of

earnings by restricting manage6 i nt ent i onal m @ianbplvwo 11996; i on o

Bell and Carcello 2000pParticularly Doyle et al. (20078 document thatfor the firms

with weak controls, intentionally biased discretionary accruals could be greater by failing

to I imit managementos ability to manipul at
Researchers have also examined whetherirggnquality is improved when

f 1 r mosareremeWatedAshbaughSkaife et al. 2008edard et al. 2011)hey find

that firms remediating IC\/ as evidenced by firms receiving an unqualified SOX 404

audit opinion, have greater accrual quality relative to fithad fail to remediate IC\&/

These findingof the remediationeffectsare consistent with prior claims that effective

internal controlaffects the quality of reported accrudior studies also investigate the

specific reasons of ICWs related to the egiation of ICWsBedard and Grahaif2008)

find t ha+emediatedn@NM=rwen | i kely to be associ at

environment and control design, and Chan et al. (2009) report that i€&Wédiation is

not related to the personnel issues, but positively associated with financial resources.
Collectively, literaturedocunens thatinternal controlproblemsa | | ow manager

earnings maagement and provides the evidence of this argument hysing the

discretionary accruals models. Howeversearchers ke cast doubt on the ability of

discretionary accruals to accurately wap earnings manipulatidmecause oflifficulties

in discriminating discretionary and naliscretionary accruals and measurement errors

from omitted variables (Bernard and Skinner 1996, McNichols 2@mprix and

Muller 2010). McNichols (2000) argues that modeling specific accrual choices can



reducethesemeasurement errorghus, in this studyi, specifically investigat&ow ICWs
affect earnings management as a result of
22Ma n a g e r s fatiomaf penspo assumptions

Pension assumptiomsecategorizednto demographic assumptions and economic
assumptionswhile demographic assumptions pertain to the composition and expected
behaviorof the beneficiary popleconomic assumptions pertainiiow market forces will
affect the cost of the plajAnantharaman 2011Research has focused on the economic
assumptionsgspecially ERR and DR, thate commonly used for earnings management
Prior studies suggest that mangers have strong incentivesniputate ERR and DR for
boosting earnings or reporting healthier balance sheets.

Advantages of manipulating these pension assumptions as a discretionary
accounting choice mainly come frotheir long-term nature and complexity. Brown
(2002 argues that the loAgerm nature of pension assumptions nsaikedifficult for
users of financial statements to identify errétgeconi(2006 also suggests that investors
and analysts cannot fullgpvaluatepension accounting information becadlse technical
reporting requirements for pension are relatively complex. Furthermore, the pension cost
manipulated by pension assumptions can strongfiect f i r ms 6 earnings
According to Comprix and Mulle2006, pension cost amounts average 16% of the
absolute value of reported income before extraordinary items. Therefore, pension
assumptions ar e susceptible t o manageri al
ma n i p u (Baffeti andnLoomis 2001; Hann et al. 2007)

The changedDR affectsboth balance sheets and income statements because DR

is used indetermining the present value of firms' pension liabilities (balance sheet side)



as well as service coahdinterest costhatare main components of the pension expense
(income statement sidelr-rom thebalance sheet perspective, since DR is the rate at
which future benefit payments are discounted back to present value, higher DR decrease
the prgected pension obligation (PBOyvhich leads tothe improvement of funding
statusPrior studiedind that firms with the underfunded pension plans tend to eethe
size of the PBO by choosing a higher discount (leétdstein and Morck983 Amir and
Gordon 1996 Asthanal999. From theincome statement perspective, the effect on
pension expense is not as clear. Higher DR alwegsceshe rvice cost. However, the
effect of changing DR on interest cost depends on duration of the plan lialgHiied et
al. 2010) Thus, forthe plars with longerduration of obligatiog higher DR reduces both
service cost and interest cost, which kedhe decreasef pension expense. Conversely,
for the plan with shorterduratiors, the direction of pension cost is ambigudiezause
higher DR increaseinterest costFried et al(2010 demonstrate that manageend to
be motivated tochooselower DR for reducing the pension expengaen their pension
plans haveshorterduration

Compared tdDR, the impact of changing ERéh the current pension expenise
straightforwardbecausehe assumed return on plan asg#tectly offses service cost
and interest cost. FAS 8@équires firms to sele@RR based on the actual rate of return
and the penen asset allocatia The reporting standard allowsanagersto enjoy
significant discretion irselectingERR because the reconciliation between ERRthad
actual rate of return happeaver time with long amortization periods. Thus, firms with
large pesion assets relative to operating earnings tegewerful lever to manipulate

reported earnings (Bergstresser et al. 20P@pr studiesfind that ERR is not related



with the future return on the pension asg@isir and Benartzil998 Jones and Walker
2003, implying that ERRcan be discréonarily selected ¥ manages. Bergstresser et al.
(2006) document that managers appear to alter ERR in response to their incentives
related to impending merger activities and compensation contracts. Picconi (2006) and
Asthana(2008) report that ERR is manipulated by manager meeting and beating
earnings targets

Collectively, a number of empirical studies reveatanager8 | ncdont i ves
manipulatepension assumptions, such rmsximizng their compensation, meey and
beaing earnings targets, and prejpay for freezing their pension planklowever, little
research has f ocus eiesfoomaniponatmgegston asummigng.or t u n
In this study, | highlighineffective control environmerd s an miotpyp® rft ar pen
assumptiomanipulation by providing empirical evidenese
2.3Hypothesesdevelopment

Given the discretionary nature of pension assumptions, two dimensions can be
presented for managers to manipulate pension assumptioastives and ogortuniies
of the assumptiahmanipulation. First, mnagerdend to make aaccountingchoicein
their own interests, which may not necessarily be in the firms best int@iéstis and
Zimmerman 1986) Li terature on pensi on ssdmptods t ha
choices are also influenced by reporting incentives associated with agency consideration
(Blackley and Swanson 1995, Godwin et al. 1996, Asthana 1999). Secandepearch
documents that ICWs allow managers to manipulate earnings by overfidamgial
reporting control and to use biased accrual estimates (Jiami&@96o AshbaugiSkaife

et al. 2006, Doyle et al. 200 implying that ICWs can create more opportunities for



managersto manipulate pensiormssumptions. Figure 1.1 depicts the likkhood of

pension assumption manipulatiomtuitively, the likelihood of pension assumptsn

manipulationincreasesf more opportunities are provided to managers who have enough

incentives to manipulate the assumptions.

To date, prior studies provide tevi dence t hat manager so

influence pension assumption manipulatiéiel{istein and Morck 983, Asthanal1999,

Picconi 2006) In this study, | focus on the opportunity for pension assumption

manipulation created by weak internal controlgshwgiven incentives of th@ension
assumption manipulation. first test thehypothesisthat firm ERR assumption is
opportunistically set bynanages when ICV¢ exist. SinceERR manipulationis hard to
be identified by users of financial statements &gl a direct impact opensioncost,

managersassume higheERR assumption to boost earrsnghentheir internal controls

have material weaknessdsmanagerial opportunism is important in determining ERR,

this relationship should bkeightenedvhen manager are mosinterestedin inflating

profit. Thus,| test:

H1: Ceteris paribusfirms assume higher expectedte of return on

pension assets when they have internal control deficiencies

Prior studiesdemonstratehat balance sheets and footnotéimation can be
targes o f managers6é6 manipulation with si
(Amir and Livnat 1996; Gramlich et al. 2001ln particular,the SEC investigations
suggesthat regulators are specifically concerned about PBOipukation through DR

(Schultz2004). Prior research finds thitms with underfunded pension pknse less

conservative assumptions and tend to reduce the size of the pension obligation by
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choosing a higher DRUFeldstein and Morck (1982) document that timarket
asymmetrically weighs underfunded plans negatively, indicating that managers have
strong incentive of increasing DR within certain level of lower funding stéide the
decrease of DRnfluences on income statemerdependihg on duration of theplan
liabilities, | do not expect these effects in my sample period from 2004 to 2012 because
of the changed reporting standard FAS 188t took effect December 15, 200&ince
FAS158 requires full recognition of the pensfanding statu®n the balanceheets, it is

not expectedor managerdo discretionally choose lowerDR that leads taegative
effects on the funding status. Therefore, | focusrmestigaing the effect of ICWs on

DR related tothe balance sheet sideotivations Since ICWs providan opportunity to
managers who have strong motivation of DR manipulatigosit thatfirms with ICWs

are likely to manipulate DR upwaifdr reporting healthier balance sheets. | expeat

this relation is heightened when managers have more incergivestage their projected

benefit obligationsThe second hypothedisllows:

H2A: Ceteris paribusfirms assume higher discount ratben they have
internal control deficiencies
H2B: Ceteris paribusfirms with internal control deficiencies assume

higherdiscount rate when their pension planswrderfunded

Literature on ICWsfinds that firms remediating IC¥/have greater accrual
guality relative to firms that fail to remediate IGNmMplyingfirms that haveemediated
internal control problemsend to adjust their biased accruafllowing the relation

between the remediation of ICWs and accruals qudliggpect that firmswvith ICWs
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may adjust their biased assumptiomben theyremedia¢ the deficiencies ofnternal

control

H3: Ceters paribus firms adjust their biased assumptions when their

internal control deficiencies are remediated

If ICWs create opportunities for managers to manipulate pension assumptions,
there is a question as to whether investors react to internal conakhess disclosuse
associated with pensioassumption informationHammersley et al. (200&)nd that
market negatively reacts to the disclosure of internal contedknessesvhen the
weaknesses are materigbince material weakness disclosures conveyemental
information about firm@ reporting, | conjecture that investors cast doubt on the
reasonableness of pension assumptions for the firms that have disclosed the material
weaknesses. Accordingly, the higher ERR and DR can induce further drops iacthe s
prices in response to thiksclosureof material weaknesselsphrase my fourth hypothesis

as follows:

H4: Investor reaction tdirmsd material weakness disclosure is more

negative when the firms assume biased pension assumptions.

lll. D ata selection and research design

3.1Data selection

In this study, a sample of firms reporting 1GM¢ identified by thedisclosurs
underSection 404of SOX. Since ICWs disclosurs underSection404 requireextensive
reviews of the external auditors, prior rasgh suggests that disclosures un8ection

404 arebetterthanthose undefSection302 because of the objectivity icapturing the
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impact on earningsmanagementXoyle et al. 200@, Chan et al. 2008pection404 also

allows identifying the remediationf dCWs when the improvement of internal control

took place (AshbaugBkaife et al. 2008)However, in order to test market reaction to
ICWs with pension assumption informatiol include material weakness disclosures
underSection302. By including the disclosures underSection 3021 am able tdest the
market reaction to the initial material weakness disclosures with less data constraints that
reduce the power of tests to detect a market response.

Ifirst identi fy soffirmes indfiscd years 200L012fvomtthé | CW
Audit Analytics database. Prior studies reveal that the entity levels|Gdch as
ineffective control environment and override by senior managercamsemore serious
problensr el ated to manager so0 ICWs(Amireahdi Gomiont h an
1996; Chan et al. 2009; Ettredge et al. 201 &)iminated ICWs sample observations that
have mission data for cresectional empirical test3his process providestotal of 618
ICWs sampe firm observationthat havepension plans from 2004 to 202mongst618
sample observations, 494 observations are used for estimating ERR, and 611
observations are used for estimgiDR.

Next, | collect pension assumptions and other data that are fmedontrol
variables including ICWs firms and control firmicom the COMPUSTAT Pension
Annual and Fundamentals Annual databd$en,| merge the firms with ICWdata set
with the pension data set by matching fiscal yead and ICVE audit opinion date ith
CIK numbers. Thenfcapt ure the monthly vyield data

Corporate Boneield, 20-years Treasury Yield) and the Inflation Index for estimating
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DR from the St. Louis Federal Reserve and the Department of Labor Bureau of Labor
Statstics, respectively.

Finally, for testingthe fourthhypothesis| identified initial material weaknesses
observations (ICWs}ppanningfrom 2002 to 2012by comparingthe Audit Analytics
datdbase and SEC filings frothe EDGAR databaseThe initial ICWs smple (454 firms)
was merged to the CRSP Compustat database. In this process, | deleted 127 ICWs firms
that are not listed on the CRSP tapes. | obtain the final 327 sample firms that have
initially disclosed material weaknesss| select two control firmsdr each of ICWs firm
by matching on industry, pension plan size, and ICWs disclosure timing from
COMPUSTAT firms that do not report material weaknesses under either of Se80@ns
or 404.
3.2The association between ICWs an&ERR

| estimate ERR with indator variable olCW, determinarg of ERR and ICW5,
andother control variabledy using thepooledregression modeh the presence of year
fixed effect.Below is the model fotestinghypothesis I. All variables are measured as of

fiscal yearend Detaied variable definitions are in Appendix A.

Fid« > <2 Fry? RrElFFEIF R4 F 2 RFl3Fe> =4 4
» w44 2 =49 aFd rtdy fd=dHF

d F1P w3 F4d rEd dardd4 7 Fidl

fkrrd rdd mrd Frd e kg

kd Fd FlFEPal derr? k=2 k4L ELp

Fak Jalrd b= ddrra e

>

>

>

>

Equation (1)

In Equation (1) the indicator variable, internal control weaknes$€¥\, is the

focal variableof my study: if firms receive aadverse audit opinion und8ection404 of
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SOX, thenlICW is one. Otherwisd CWis zero. The model includes the key determinants
of ERR assumption and control var Fistb| es
since FAS 87 requires that ERR should be assumed based on prior experience and
performance expeation, | control for the plan asset allocatienby including the
percentage of equats, debt securities real estate, and other assets
(PEQUITY,%DEBT, "RE,and%OTHER), the current and laggedctualrate of return
on pensionassets(ARR, ARR;), and ts standard deviation over past three years
(STDARR Amir and Benartzi(1998 argue that if a firm repostunbiased estimate of
ERR, crosssetional difference ofERR shouldreflect crosssectional difference in the
riskiness of the pension portfolio.

Next, | include desrminants of ICWs becausiee determinant®f ICWs canalso
affect the impact of ICWs oassumedERR. Based on prior studieG¢ and McVey2005,
Doyle et al 2007a,Hoitash et al2009) | incorporatelCWs determinantsDLOSS(an
indicator variableset to one if the sum of earnings in t and1t is less than zero),
DFOREIGN (an indicator variableset to one if the firm has foreigntransaction),
RESTRUCTthe sum ofrestructuring cost in yeatsandtil scal ed by tt he
market capitalization SEGMENT(the sum ofthe number of operating argkographic
segments DGROWTH(an indicator variableetto one ifover year salegrowth falls
into the top quintile BIG4 (an indicator variable set to one if the firm is audited by one
of the BigFour audit firms. | also includBREREPORTan indicator variable set to one
if the firm reprts ICWs in the preceding year reports madrial weaknesses under
Section 302 in the current yearpecausefirms that previously reported material

weaknesses are more likely to report existing weakneRsss §nd Weber 2011).
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Finally, I control for the pension plan and firncharacteristicstha can be
associated with fundamental variation in ERR or incentives to manipulate ERR. The plan
and firm characteristics includdJNDING (fair value of plan assets divided by projected
benefit obligation)PLANSIZE(natural logarithm of fair value of plaassety FIRMSIZE
(natural logarithm of total assetd)EV (the sum of longterm debt and debt in current
liabilities divided by total assetslROA (the sum of income before extraordinary items
and pension expense divided by total ass€@BEp (cash flow fom operations before
pension contribtions divided by total assetsSTDROA (standard deviation of
profitability over the past three year§TDCFO(standard deviation of cash flows over
the past three years).
3.3The association between ICWs and DR

| dso estimate DR with the focal variabtdé ICWs and control variabledy using
the pooled regression model in the presence of year fixed eHgpthesis 1l is tested

based orthefollowing model.

rd s <o bppos=dipd g Liphgddqgd=gLEs
a7d bl o g =4 EES 4 =4 L,

g Fld 73 FA rbad drddd sl drad rdal

g1 Fwdas ko2 ke rd rlFasl dor

b= s Epdd od b= Al rea b

e S = T = S

Equation(2)

Like Equation 1, this modehcludes the key determinants @R assumption and
ot her contr ol vari abl es t RhASt87 raquife that DR manag

should reflect the rate at which pension benefit could be effectively settled,endsed
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not only in measurementf the projected, the accumulatedidathe vestedenefit
obligations but also in measurement of service and interest €#s$ 1M suggestshat
DR bebased orthe yield ofhigh qualityfixed-income investmenportfolio. Thus,DR is
conceptually a function of the plan duration and the gheng yield on high quality
bondks.

Since a plands dur ati on finascialrs@atemeqmsd ovi de c
incorporatea proxyof the plan duration followinghe prior literature of Brown (2004)
and Fried et al. (2010), by measuring the rafiservice cost to the sum of interest cost
and service cogDURATION. The rationale behind this measuorent ofplan duration is
that a pension plan with shorter duration tesniw have high interest cost relative to
service cost because of larger PBQGesianda pensiorplan with longer duration is vice
versa. The prevailing yiettbn high quality bonds thareused as benchmark rataf DR
vary with broader macr@conomic conditions. Following the prior stughnantharaman
2011) | control for the prevéing yieldswith Moody 6s Seasoned AAA r
Bond Index AAAYIELD, the yields on 2(ears TreasuryBonds {T20YIELD, and
inflation index (NFLATION).

A long line ofliterature has revealed thanhanagers have strong incentives to
improvefunding gatusof pension plarby choosing higher DR. Datta et §1.996 report
that managers have incentives to maintain financial sladkeiridrm of excess pension
funding. Particularly underfunded plans have stronger incentives to choose obligation
reducing assumption (Feldsteand Morck 1983, Asthana 1999). Therefore, | corfwol
the funding status withan adjustedfunding ratio FUNDINGap;) using estimated PBO

following Hann et al. (2007) procedure. Sirtbe funding ratioitself is a function of the
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chosen DR assumption, it is necessaradyustthe estimated PB(by using assumed
industry median value of DR, CR (compensatigrowth mate), and standard pest
retirement life expectation of 15 years

Like Equation 1 I control for the determinants of ICWs by includinidpe
following variables:DLOSS, DFOREIGN, RESTRUCSEGMENT DGROWTH BIG4,
and PREREPORTFollowing prior studies,| control for the pension plan and firm
characteristicsPLANSIZE, FIRMSIZE, LENROA,STDROAAaNdSTDCFO.
3.4 Market reaction on internal control weaknesses with pension information

The following model is used for testing market reactiormiaterial weakass

disclosuregzombined with pension assumption information.

F=4 #» sbkrxaqfrdd sard 2EFrfFardd 2 EFfT rd
A4 H Had =d ra Srrr et rred
Ar el Hor =l =150 b
e N e L RN
Equation(3)

In Equation 31 estimate cumulative abnormal retu@AR overthe three days of
event window{-1, 1] with the initial disclosure of material weaknesstber newsand
variables ofirm and pension plan characteristics.

CAR s obtained by summing the individual abnormal resutaring the event
window, where abnormal returns are computed baseth@mmarket model using the
EVENTUS programICW is an indicator variable set to one if a firm initially discloses
material weaknesses undeecBon 302 or 404o0f SOX HERR (HDR) is an indicator

variable set one if a firls ERR(DR) is abovethe annuamedian of the COMPUSTAT

Pension Annuasample for tk year.My focal variable inEquation3 is the interaction
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term ICW*HERR(ICW*HDR), which measures the impact of ICisclosureswith the
givenpension assumption information on market retuaiso includeHERRyp; (HDRapy)
instead ofHERR(HDR), which is an adjusteHHERR(HDR) by replacing with previous
year HERR (HDR) when material deficiencies are disclosed betbee10K filing date
because current year ERR (DR) is released to insstoundthe 10K filing date.

To capture the effect of earnings information released during the event window, |
include an earnings surprisSBYRPRISIE which is measured by subtractitige earnings
per share announced 4 quarters prior from earnings per shheeeokent wndow scaled
by stock pricefour quarters priar Following the prior study (Hammersley et al. 2008), |
measureSURPRISEor the firms that disclosed material weaknesses in the amended 10K
and 10Q filings by subtracting the earnings per share as origirdiiglosed from the
amended earnings per shae@aled by stock pricélo controlfor the presence of other
news that is released during #nent window | includeLATEFILE (an indicator variable
set to one if a firm discloses the notifications of latagilwithin the event window),
AUDITORCHANGHan indicator variable set to one if a firm disclosesdi@ngeof its
auditorwithin the event window)DIRECTORCHANGHKan indicator variable set to one
if a firm discloses thehange of its directorwithin the event window)RESTATE (an
indicator variable set to one if a firm announces restatement within the event window)

In line with literature (Beneish et al. 2008 and Hammersley et al. 2008), | control
for the audit qualitwith BIG4andAUDITED (an indiator variable set to oneaffirm is
subject to auditor attestation of internal control under SOX 404). | in€IlRIISIZEand
PLANSIZEin order to controfor the firm and plan characteristics.

3.5 Descriptivestatistics
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Table 1.1 displaysthe distribuion of thedependent and independerdriables
and Wilcoxon rank sum testesults that measurghe difference in means (median)
betweenCWs firms and control firms. ICWfirms assume, on averageigher ERRand
DR than control firmsThe mean (median) ERof ICWs firms and control firms are %%
(8.00%) and A% (8.00%),with theinter-quartile range of 7(38.50% and 10-8.30%,
respectively. The mean (median) DR of ICWs firms and control firms &88655.75%)
and 544% (567%), with the interquartie range of 256.00% and 5.0®.00%,
respectively. Figurd.2 shows thathec ont r ol d$decreasse steadifRrivg the
whole sample period, whetbe ICWs firm® ERRs slightly increasduring the2006
2009 period.The average ERRs of ICWs firms arhigher tharthoseof control firms
except forthe yeas 2006 2011, and 2012DRs of both ICWs firms and control firms
fluctuate during the sample peri@mlowing the variation othebond market yield curve
Particul arl vy, I CWs nfthioseoh 8é corlirét irmsafrore thenyeag h e r
2005 t02009. | conjecture that the higher DRs of ICWs firms during the period attribute
to the impact of FAS58 that requires the recognition of the pension funding gap in the
balance sheeTablel.1 shows tle Wilcoxon rank sum test resuliisat ICWSs firmshave,
on average, higher %EQUITY, LEV, STDROA, STDCFO, DLOSS, DFOREIGN,
RESTRUCT and SEGMENT but have lowerDURATION, FUNDING, PLANSIZE,
FIRMSIZE, ROA, CFQandBIGA4.

Table 1.2presents the correlationstiveendependentariables andndependent
variables.ICW, variable of interests, is positively correlated wi#iRR,DR, %EQUITY,
LEV, STDCFO, DLOSS, DFOREIGN, SEGMENINd PREPREORT and negatively

correlated withFUNDING, PLANSIZEFIRMSIZE, ROA, CFOand BIG4 among the

t
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economic determinants arbe plan and firm characteristicsThe results indicate that
ICWs firms are likely to invest pension asseis riskier assets, antb have more
financial/business risk and complexity, where these firms have wersgon funding
status and profitability, and have smaller size of firm and plan agdeetise case of
dependent variablegRRis positively correlated witRoEQUTITY, RR FUNDING,
PLANSIZE,ROA CFO, and BIG4, and negatively correlated witbbOTHER, %RE,
FIRMSIZE, LEV, STDCFOSEGMENT, DLOSSand DFOREIGN DR is positively
correlated withAAAYIELD, T20YIELDFUNDGING, LEV, STDCFOand DGROWTH,
and negatively correlated wittDURATION, INFLATION, PLANSIZE, FIRMSIZE,
DFOREIGN,andSEGMENT

Table 1.3 presentsthe material weaknes®porting types and the efounding
newseventsthat are incorporatei control for thepresencef other filings in the market
reaction analysisPanel A of Tablel.3 reports that rast of sample firms initially
disclosedthe materib weaknesses on 10K or 10Q filsdincluding the amended
financial statements), but 23.24% of firms disclosed the material weaknass@is
filings. Panel B of Tablé.3 presentshat material weakness disclosures are contaminated
by 103 earnings annouroents and 7%estatements newslany other news relate to the

change of director and auditor, and the delayed 10K or 10Q filings.
IV. Results

4.1 Do internal control weaknesses affect ERR management?
To measue the impactof ICWs on ERR assumption after controllingfor
characteristics of firms and pension plangpmpare the incremental value of coefficgent

of ERR whenthe ICW component is added. Table4 reports the regression results of
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estimating Equation 1, whesachcolumnpresers coefficients with standard errors that
are estimated bgooled regression in the presence of year fixed effect
Column (1)of Tablel.4 presentgheresults of the basic model with determinants
of ERR assumptiomand ICWs, and control variables for pensiolanp and firm
characteristicsl find that ICWs are positively and signitantly related with ERR at less
than 1percent levelimplying that firms with ICWs tend to choose higher ERR when
they receive an adverse audit opinion iaternal contral The significanty positive
coefficienton %EQUITY indicates thatfirms are likely to assume higher ERR when they
invest in riskier assets compateto debt securitiesThe psitive coefficiens on
PLANSIZEandROAindicatethatfirms with larger plansand more protability are likely
to assume higher ERRThis suggests, consistent wiBergstresser et al. (2006) and
Anantharaman (2011), thttese firmshave superior resources and betigportunities to
expect better returns of pension fun@n the other handFIRMSIZE and CFO are
negatively and significantly related with ERR. | conjecture that firms with large size and
more cash flows have less incentive to assume higher ERR for boosting their earnings.
Since firms with ICV¢ are likely to have more risk exposyif2oyle et al. 2003),
it is expectedthat managers in IC¥/firms will increasethe %EQUITY percentagen
their pensiorasset allocatiain orderto justify a high ERRPrior studies (Bergstresser
et al. 2006 and Chuk 2013) find evidence tBRR manipulabn leads to the changes in
the plan asset allocatidor justifying selected biased ERRo test this prediction, re-
estimate ERRwith ICW and itsinteraction termICW*HIEQUITY, whereHIEQUITY is
an indicator set to one %EQUITY s the highest teral of the annual pooled sample for

that year| find no evidence thdtrms with ICWs tend toinvestin riskier assete order
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to inflate ERR.Column (2) of Tablel.4 presents that the coefficient @W*HIEQUITY
is insignificant.

Column (3) of Table 1.4 reports regression resultBat include the indicator
variable HISENSs, and its interaction term with internal control weaknesSdse
indicator variableHISENSs is set to one ikarningssensitivity to the assumed ERFRS
the highest tercile of the anal pooled sample for that year, where #&nings
sensitivityis measured by the ratio of pension asse@ftor r m6s operThet i ng |
interactionterm (ICW*HISENS) measurstheincremental value of ERRr ICWs firms
whosereported earnings are meosensitive to the assumed ERRnd no evidence that
firms with ICWs tend to assume higher ERR when those firms haverhéginnings
sensitivity
4.2 Do internal control weaknes®saffect DR management?

Table 1.5 displays the results of estimatifguation 2that investigaés whether
ICWs affect manager6 DR a s s u mp talumm (1)of iPanel Ad find that
ICWs are positively andsignificantly associated with DR assumptiah less than 5
percent level, implying that firms with ICWs are mdikely to assume higher DRhen
they receive an adverse audit opinion on internal control. In the control variables,
consistent with prior studies (Feldstein and Morck 1983, Brown 2004, Anantharaman
2011) DR is significantly associated with benchmark g&DR is negatively related to
FUNDINGap; andDURATION indicating that the firm tends to decrease DR wihéas
a betterfunding status and longddURATION Similar to Equation 1the coefficient on
PLANSIZEis significantly positive and the coefficiem on FIRMSIZE is significantly

negative. The negative coefficients BhLOSS, FOREGINand SEGMENTimply that
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lower DR is assumebly loss firms and firmgacing complexity withforeign transaction
and multi-segmentsThe significanty positive coefficienton DGROWTHimplies that
growth firms are more likely tassuméiigher DR.

From column (2) to (4pf Panel A | investigate the effect of ICWs on DR with
liabilities sensitivityto theassumed DRColumn (2)of Panel Areportsregression results
that includethe indicator variableHISENS$s and its interaction term with internal
control weaknesseslhe ndicator variable HISENSs is set to one if thdiabilities
sensitivity is above the median ahe annual pooled sample for that year, where the
liabilities sensitivityis measured by the ratio pfojected benefit obligation taf i r moé s
total liabilities The interactiorterm (ICW*HISEN$s) measurs theincremental value of
DR for ICWs firms whose reportediabilities aremore sensitive to the assumB®. |
find no evidence that firms with ICWs tend to assume higiiewhen those firms have
higher liabilities sensitivity. In column (3)of Panel A | investigate whether firms with
ICWs are mordikely to assume higher DRubsequent to FA$58. Prior study (Fred
2010) documents that firms chose higher DR subsequent to FAS 158 with attempting to
mitigate negative impacts of FAS 158 because firms are required to recognize the
funding status ofheir pension plan on the balance slseéinclude additional dummy
variable,POST158whichindicates posperiod of FAS 158l find no clear evidence that
firms with ICWs tend to choose higher DR subsequent to FASH®8ever, olumn @)
of Panel A presentthat ICWs firms that have highabiliti es sensitivity are mordikely
to assume higher DR under FAS 19%e dimmy variable |CWysgs indicatesICWs
firms whose liabilities sensitivity is above the annual median of the pooled sample.

Interaction term ICWysgg POST158 measures the incremental value of DR for the
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ICWs firms thathavehigher liabilities sensitivity in the posperiod of FAS 158. Column
(4) of Panel A shows thahe interaction term,|CWysgdPOST158 is positively and
significantly related with DR at less than 1% level.

Panel B ofTable 1.5 presentspedfications designed to test the impact of ICWs
on DR with particular attention to pension funding statuger&ture on pension
accounting has shown that firms with severely underfunded pepkiasare likely to
choose higher DR for reducing the sizetlodr pension obligationlf similar distinction
exists in the sample of this study,expectthat ICWs may encourage managers to
manipulate DR upwardvhen their funding statugs poor. To test this prediction, |
incorporate indicator varialdeLOWFUNDand LOWFUNDY1, andtheir interaction terms
with ICWs. LOWFUNDandLOWFUNDlar e set t o t@umdang statfusst he f i
below the annual median and the lowest tercile of the annual pooled sample for the year
respectively.First, | find no evidence that iins with ICWs are more likely to assume
higher DRwhen these firms have poor funding statdslumn (1) of Panel Bresents
that he coefficient onCW*LOWFUND s insignificant.Next, | separately estimate DR
with ICWysgsand its interaction terms withOWRUND (LOWFUND1). Column (2)of
Panel Bpresents thatCWysgSLOWFUND is positively and significantly associated with
DR at less thani0% level, implying thatCWs firms with high liabilities sensitivityare
likely to assume higher DR when their plans argnificantly underfunded.The
coefficient on ICWysgGLOWFUND indicatesthat ICWSs firms with higher liabilities
sensitivityassume 12.1 basis points higher DR compared to other flinis relation is
heightened when managers have stronger incentive to eredut h e firmso p

obligations. Column (3) of Panel B reports tHa¥Wysgd LOWFUNDL1is positively and
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significantly associated with DR at less than 5% leVéke resultsare consistent with

prior findings that mangers are better able to manipulate DWRwgpon the condition of

lower funding status, and provide evidence that ICWs enable managers to choose DR
opportunistically particularly, whenthe firmo diabilities are very sensitive tdhe
assumed DR

4.3 Does theremediation of internal control weaknessslead to the adjustment of

biased pension assumptics?

| examine whether firmgith ICWSs adjust their biasedensionassumptioawhen
they receivean unqualified SOX 404 audit opinion. Before the investigation on
remediation of ICVE, | preliminaily explore the relation between IC3Misclosure and
pension assumptions. Figute3 A presentghatthe difference of average ERR between
ICWs firms and control firms (the same year firms proportional to $3Whs) narrows
from yearO points (ICWs disclosure yearjo year1 point, and then it becomes wide. The
ERR of ICWs firms is decreased froni.88% (year O pmnt), which is9 basis points
higherthanthat of control firms to 7.81% (year 1@nt), which is 6 basis points higher
than that of control fims This distribution reflectsthe univariate relation between
remediation of ICWs and ERR adjustment in the following year of ICM&anwhile,
firms with ICWs assume higher DBvenin the following year of ICWs than control
firms. Figure 1.3 B shows thatiCWsf i r ms 6 magni tude of decr e:
smaller than that of control firms even after I€@¥sclosure year (point 0).

In order to test whether biaseslsumptios are adjusted estimate ERRand DR
assumption witHCWFIX (ICWFIX is set to onefifirms received an unqualified SOX
404 audit opinion right afteanadverse SOX 404 audit opinipandICWFIX1 (ICWFIX1

is set to one if firms received an unqualified SOX 404 audit opinion for two consecutive
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years after adverse SOX 404 audit opiniam)the limited sample firms that have
disclosed ICVgin current or prior years.incorporated CWFIX1becausef thefollowing
reason since pension assumptions are usually determiaethe end of therior fiscal
year(Amir andBenartzi 1998, Chuk 2013fhe current year pension assumptions are not
able to be adjustegvenwhen firms with ICWs receivan unqualified audit opinionAs
prior studies reveal that accraguality is effectively improved when firms with IC&V
receivean unqualified audit opinion nder Section404 of SOX, | expectthatfirms with
ICWs also adjust theibiasedpensionassumptios when they remediate theilCWs
problems.

Table 1.6 reports test result®r the effect of ICWs remediation on ERRirst, |
estimate ERR assumption wittummy ICWFIX that measures the difference of ERR
within firm yearsbetween receing an unqualified SOX 404 opiniorand failing to
receive the opiniomvith the fixed effect modelColumn (1) ofPanel Apresents that the
coefficienton ICWFIX is significantly negativeat less than 10% level, indicating that
firms with ICWs tend to adjust their biased ERR downward when they reesive
unqualified audit opinion undereStion 404. This relation is heightened when ERR is
estimated witHCWFIX1 Column (2)of PanelA presents thatCWFIX1is significantly
and negatively associated with ERR at less 8%rievel

Next, | estimate DR witHCWFIXysgs (indicator variable set to one if a firm
receivesan unqualified SOX 404 audit opinion aftan adverse SOX 404 audit mypon
and itsliabilities sensitivity is above the annual median of the pooled sarapig)its
interactionwith LOWFUND. Column () of Panel Bpresents thathe coefficient on

ICWFIX*LOWFUNDING is negative but insignificant.Since ICWs firms with
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significantly underfunded planLOWFUNDJ are more likely to assume higher DR, |
estimate DR witHCWFIXysgsandits interaction withLOWFUND1 Column (3 of Panel
B presents thathe interaction term,ICWFIXysgLOWFUNDL, is negatively and
significanty associatedvith DR at less than 10% leveThe resultsndicate thatCWs
firms with significantly underfunded plaend to adjust their biasé2R downward when
theyreceiveanunqualifiedSOX 404audit opinion.
4.4 Doesmarket react to ICWs announcement with pensin assumption information?
Tablel.7 presents the regression analysis for tedtiggothess 4. First, | regress
the cumulative abnormal return€AR on the disclosure of materialveaknesses
confounding news evenand proxies for audit qualitywith material weaknesses sample
(ICW) and control samplen an attempt tcomparethe estimated coefficients to those
found in prior literatureColumn (1) of Pael A reports that positiveews evens such as,
earnings surprisesSURPRISE are significantly and psitively related withCAR at less
than 1% level, and negativewseventssuch aglirector changedJIRECTORCHANGE
and restatement announcemeRESTATIE;, are significantly and negatively related with
CAR at less than 5% levelespectively. However, lifid no evidence thamarket
negatively reastto the initial disclosure of material weaknesses. | conjediuaethe
insignificant coefficient onCW attributes to noise induced by the clustering of 10K and
10Q filings coincident with material weaknesséisclosuresBeneish et al(2008) also
document that firms tend to release positive news concurrently with material weakness
disclosure. Panel A of Tablel..3shows the proportion of initial ICWSs disclosure through
10K or 10Q filings is 71.6%Column (2)of Panel Apresentshat SURPRISEof ICWs

firms are negatively and significantly associated Wi#iR whereSURPRISEf control
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firms are positively and significantly associated w@AR The results imply that
investors donot positively react to earninggirprise becausannouncements of ICWs
indicate the likelihood of misstatement in the financial statements including earnings
numbers.

Panel B of Tabld..7 presentghe regressiomesultsfor testing whether investors
react to ICWs announcements wittie assessmerdf ERR assumptionThe regression
results include the dummy variable HERRypj, and its interaction witHCW, where
HERR\p; indicatesthata firmé& ERR is abovéhe median of the COMPUSTAPension
sample firms In order to reflectpension assmption information related tdCW
disclosure, | use the adjusted indicatdERRyp;, by replacingheindicator variable of-t
1 whenlICW is disclosed beforehe 10K filing date.| find no evidence thainvestors
negatively react to material weakness amoamend with higher ERR.Column (1) of
Panel B reports thathe coefficient onthe interaction term ICWFHERRy\p; Iis
insignificant. | include another dummy variabléCWysis which indicates firmghat
announce material weaknesses ahadseearningssendivity is above the annual median
of COMPUSTAT sample for that yeadr.conjecture thathe earningssensitivity likely
affect investor8interpretation of firm8ICW disclosure combined with ERR assumption.
Column (2) of Panel B presents that the inteoacterm, | CWysigHERRp;, is negatively
and significantly associated witlAR at less than 10% level, implying that investors
negati vel y ICWanmtncement whenrthese rms assume higher ERR and
its earningssensitivity is high.l re-estimae CAR with limited sample firms that have
higherearningssensitivityto theassumedRR. Test resultsn column (3) of Panel B are

consistent wittthe results in @lumn (2).
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In Panel C of Tabld.7, | estimate a model that contains interactions betwee
material weaknesses indicator dldRap;. HDRap; indicates that firrss DR is abovéhe
median of COMPUSTAT pension sample firmdss with HERR.\pj, HDRapy is replaced
with that of previous year whd@W s disclosed beforthe 10K filing date | do notfind
thatreturns are more negative for firms with IG\Wssuming higher DRhough | testhe
market reactionvith ICWysgsthat indicatedirms that announce material weaknesses and
whoseliabilities sensitivity is above the annual median of COMPUSTAT sargpléhat
year. Column (1) and (2) present that the coefficients on interaction t¢@WsHDRap,;
andICWysggHDRApy, are insignificant.

Collectively, | find that material weakness disclosures negatively affect the stock
prices of firms assuming higheRER  wh e n t leansngsard highlynsensitive to
the assumedERR However, | do not find this relation for the firms that assume higher
DR. These results are consistent with prior sadCoronado et al. (2008) find that
market prices ERR assumptiotist are embedded in the income statements, rather than
the pension balance sheet information revealed in the footifReassumption strongly
affects pension balance sheet information, but its influence on income statement is
ambiguous.

V. Conclusion

Using the sample of entity level IC&eported under &tion404 of SOX from
2004 to 202, | investigate whether ICW allow managers to manipulate pension
assumptions, which <can |healthder dalancefsheetsalsod0 de s i
examinewhetherthe remediationof ICWs is associated witlthe adjustment of biased

pensionassumptions. The relation between I€@hd pension assumptions holds after
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controlling for known determinants of eapbnsionassumptiorand ICWs.Then, using

the sample fothe initial disclosure of material weaknesses undgection302and 404, |

evaluate the market effects of material weakness disclosures combined with pension

assumption information.

First, 1find significantand positive relation between IC8\and ERRassumption.
These results are consistent with the hypothesisi@\at create more opportunities for
mangersto manipulate ERR in order to boost earnin§scondly | find evidence that
firms with ICWs are likely to incread@R assumptiono report healtier balance sheets. |
find that firmswith ICWs assumesignificantly higherDR under FAS 158 when they
have higler liabilities sensitivity to the assumed®R. Particularly, ICWs firms facing
large incentives to manage their pension funding status appehartge DR upwarth
response to the incentives when these firms have higher leb8nsitivity to the
assumedR. Thirdly, | find that firms with ICWs are likely to adjust their biased ERR
whenthese firm8§1CWs problemsareremediatedHowever, Ido not find clear evidence
of ICWs remediation effects on DR adjustment except for the case of firms with poor
funding status combined withdher liabilities sensitivity. Finally, in the market reaction
tests, | find that returns are more negative for fiamsuming higher ERR when these
firms initially announce material weakness disclosures.

This paper haseveralprominent limitationsFirst, sincel use proxy of ICVg
disclosed underetion404 for the actual presence of internal control deficienciess the
canbeasyst emi c bias depending on auditorséo
is hard for auditors to exactly pinpoint existence of KJWien internal control problems

occur in the firmsSecondly though duration is critical determinant@R, | am not able

a
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to use actuatlurationin estimating DR because actulrationis not provided by the
financial statemest Therefore, there can be measurement errors in estimating DR by
usingthe proxy of durationmeasured byhe ratio of service costo the sum of interest
cost and service costinally, my search for contaminating news eventshe market

reaction testsay not fully reveal all confounding news affecting market returns
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Appendix: Variable definitions

Variable name

Definition and Source

Dependent Variable

ERR

DR

CAR

Variables of Interest

ICW

POST158

ICWFIX

ICWFIX1

Control variables

AAAYIELD

T20YIELD

The expected rate of return (ER&sumption on pension
assetsCompustat Pension item PPROR

The discount ratéDR) assumptiomsed to discount projectec
future benefit payments to their present valGempustat
Pension item PBARR.

Thecumulative abnormal returns within three days event
window

ICWis an indicator variable set to one if firms received
adverse SOX 404 opiniondim auditorand to zero otherwise
Audit Analytics SOX404 Internal Controls

POST158san indicator variable et t o ofiscali f
year end is posEASB158 period, and to zero otherwise.

ICWFIX is set to one if a firm received anqualified SOX
404 audit opinion right after adverse SOX 404 audit opinio
and to zero otherwise.

ICWFIXL1is set to one if a firm received an unqualified SO
404 audit opinion within two consecutive years after adver:
SOX 404 audit opinionard to zero otherwise

The Moodybdbs Seasoned AAA C
by fiscalyear end month. Source: Federal Reserve Econor
Data (FRED) from the St. Louis Federal Reserve

The 20year Treasury Constant Maity Rate, matchety
fiscal yearend month, from FRED.



INFLATION

%BEQUITY

%DEBT

%RE

%OTHER

ARR

STDARR

FUNDING

FUNDINGap;

PLANSIZE

DURATION

LEV

ROA

STDROA

FIRMSIZE

CFO
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The Consumer Price Index from the Departmeritadfor
Bureau of Labor Statistics, matched by fisgshrend month.
Units: 198284 set to 100.

The percentage of pension planeissnvested in equities
(PNATE)

The percentage of pension plan assets invested in debt
securitiePNATD)

The percentage of pension plan assets investesiastate
(PNATR)

The percentage of pension plan assets not invested imesgL
debt securities, or real estdRNATO)

The actual investment return on pension agsBARAT) /
Beginning balance of pension asgE&BLAO)

The standard deviation of ARR over the past three ye
Compustat

Fair value of plarassets (PPLAO) / Projected benefit
obligation (PBPRO).

Fair value of plan assets (PPLAQgstimatedrojected
benefitobligation Projected benefit obligation is estimated |
usingassumed industry median value of DR, CR
(compensation growthate), and standard peagtirement life
expectation of 15 years

Natural logarithm of [1+fair value of plan ass@®PLAO)] at
the end of the year

Service cos(PPSCY [interest cos{PPIC) + service cost
(PPSC)]

Longterm debt DLTT) + Debt in current liabilities (DLC) /
Total assets.

Income before extraordinary items and pension expense (|
PPC) / Total assefaT)

The standard deviation of ROA over the past three years:
Compustat

Natural logarithm ofl+total assets (AT)] of the plan sponsc
at the end of the year.

Cash flow from operations before pension contributions
(OANCF + PBEC)/Total assets.



STDCFO

SEGMENT

DLOSS

DFOREIGN

DGROWTH

RESTRUCT

BIG4

PREREPORT

SURPRISE

LATEFILE

AUDITORCHANGE

DIRECTORCHANGE

RESATE

38

The standard deviation of CFO over the past three years:
Compustat

The sum of the nundy of operating and geographic segmer
reported by the Compustat Segments database for the firn
yeart

An indicator variablesetto one if earnings before
extraordinary items in yeat@ndti 1 sum to less than zero,
and zero otherwise

An indicator variablesetto one if the firm has aonzero
foreign currency translation in yearandto zero otherwise

An indicator variableset toone if yearover year sales growth
falls into the top quintile, antb zero otherwise

The aggregate restructuring cost in ydamsdti 1 scaled by
t he f i tmadket capiliaation

Indicator variable set to one if a firm is audited by one of th
Big 4 audit firms and to zero otherwise

Indicator variable set to onka firm reports ICWin the
preceding yeaor reports material weaknesses under the
SOX302 in thecurrentyear.

The earnings surprises for the quarter measured by subtra
earnings per share announced 4 quarters prior from earnir
per shee of event window scaled by stock price 4 quarters
prior.

An indicator variable set to one if a firm discloses the
notifications of late filing withirthe event window and to
zero otherwise

An indicator variable set to one iffiam discloses the auditor
changes withirtheevent window and to zero otherwise

An indicator variable set to one if a firm discloses the direc
changes withirtheevent window and to zero otherwise

An indicator variable sab one if a firm announces
restatement withithe event window and to zero otherwise




Figure 1.1 - The Likelihood of Pension Assumption Manipulation
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Figure 1.2 - Yearly Trend of ERR and DR
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Figure 1.3 - Distribution of ERR and DR in Year of ICWs Disclosure (Event
Year)
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Table 1.1- Descriptive statistics

Sample ICWs ©18firms), Control (5,825 firms) firm-year observatianpooledover 2004 to
2012

Mean Median Q1 Q3

ICW  Control ICW  Control ICW  Control ICW  Control
ERR 7.69 7.49 8.00 8.00 7.30 7.00 8.50 8.30
DR 5.59 5.44 5.75 5.67 5.25 5.00 6.00 6.00
%EQUITY 57.81 55.14 61.30 59.00 51.70  48.00 68.00 66.00
%RE 1.33 1.42 0.00 0.00 0.00 0.00 0.00 0.00
%OTHER 4.98 5.99 0.00 0.50 0.00 0.00 5.00 7.00
ARR 6.88 7.45 9.04 9.04 511 3.97 12.55 12.64
STDARR 1040 13.17 7.57 8.17 3.44 3.66 15.39 16.35
DURATION 0.29 0.31 0.28 0.31 0.14 0.18 0.40 0.43
AAAYIELD 5.13 4.97 5.33 5.26 5.06 5.04 5.36 5.36
T20YIELD 4.32 4.07 4.65 4.35 4.28 3.46 4.77 4.65

INFLATION 206.02 211.41 202.90 210.23 196.80 201.80 21595 219.18

FUNDING 0.71 0.76 0.75 0.78 0.60 0.65 0.86 0.90
PLANSIZE 4.33 4.90 4.38 4.96 2.74 3.18 5.87 6.63
FIRMSIZE 7.40 7.98 7.23 7.92 6.11 6.66 8.44 9.26
LEV 0.45 0.26 0.25 0.23 0.12 0.11 0.39 0.36
ROA -0.06 0.03 0.01 0.04 -0.03 0.01 0.04 0.07
CFO 0.04 0.08 0.05 0.08 0.01 0.03 0.09 0.12
STDROA 0.09 0.05 0.03 0.02 0.01 0.01 0.07 0.04
STDCFO 0.04 0.03 0.03 0.02 0.02 0.01 0.05 0.04
DLOSS 0.59 0.32 1 0 0 0 1 1
DFOREIGN 0.71 0.57 1 1 0 0 1 1
RESTRUCT  0.05 0.02 0 0 0 0 0.02 0.01
SEGMENT 5.81 5.02 5 5 3 1 8 7
DGROWTH 0.21 0.18 0 0 0 0 0 0
BIG4 0.83 0.88 1 1 1 1 1 1

Bold Text indicates significance between ICWs sample and control sample at the 0.05 level or better one
tailed. Difference in means and medians are assessed ugiest Wilcoxon rank sum test).



Table 1.2 - Correlations
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ICW ERR DR
ICW 0.0287*** 0.0213**
ERR 0.0287*** 0.5557***
DR 0.0213** 0.5557***
Determinants of ERR and DR
%EQUITY 0.0287** 0.4467** 0.1952***
%RE -0.0053 -0.04*** -0.0727***
%OTHER -0.0153* -0.208*** -0.1323***
ARR, -0.0015 0.0175** -0.0539***
STDARR -0.0061 0.02** 0.0259***
DURATION -0.031*** -0.1724*** -0.1022%**
AAAYIELD 0.0486*** 0.1941*** 0.5823***
T20YIELD 0.0561*** 0.1939*** 0.4556***
INFLATION -0.0856*** -0.2329%** -0.405***
FUNDING -0.0185** 0.0877*** 0.1554***
PLANSIZE -0.0349%*** 0.0739** -0.0768***
Determinants of ICWSs and firm characteristics
FIRMSIZE -0.0551*** -0.0661*** -0.1139***
LEV 0.0625*** -0.0236*** 0.0214**
ROA -0.0918*** 0.0485*** -0.0041
CFO -0.0786*** 0.0213** 0.0071
STDROA 0.0141 -0.0146* -0.0031
STDCFO 0.0508*** -0.0245*** 0.0312***
DLOSS 0.11171%* -0.0424*** -0.0061
DFOREIGN 0.0474** -0.0792*** -0.074***
RESTRUCT 0.0034 -0.0002 -0.0046
SEGMENT 0.0332*** -0.0642*** -0.0991***
DGROWTH 0.011 -0.0122 0.0359***
PREREPORT 0.6275*** 0.0051 0.0134
BIG4 -0.0215** 0.0182** -0.0146*

* *x *x% indicate statistical significance at 10%, 5%, and 1% level respectively
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Table 1.3- Reporting types and confounding news inmarket reactiontests

Panel A: Types oflCWs reporting

Types ofICW s Reporting Number of Firms % of Firms
Filing of 10K 156 47.71
Filing of 10Q 36 11.01
Filing of 10K and 10Q amendment 18 5.50
Filing of 8K 76 23.24
Notification of Late Filing(10K and 10Q) 12 3.67
Multi-reporting 24 7.34
Other (e.g. Form CORRESProxy statemet 5 1.53
Total 327 100.00

Panel B: Canfounding newsevents in the 3dayswindow around announcement of
ICW's

Confounding News Events Number of Firms % of Firms
Earning announcement 69 37.50
Change of director 7 3.80
Restatement 38 20.65
Delay in filing 20 10.87
Multi-events 50 27.17

Earnings announcement 34

Change of director 5

Change of auditor 2

Restatement 41

Delay in filing 19

Total 184 100.00
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Table 1.4- Do internal control weaknesses affect ERR management?

1) (2) 3)
ERR ERR ERR

ICW 179" (3.42) .209" (2.95) 1258 (1.56)
%EQUITY 029" (17.47) .0291"  (13.94) .0289" (17.53)
%RE -.0028 (-0.37) -0028 (-0.37)  -.0027 (-0.35)
%OTHER -.0033 (-1.24)  -0033  (-1.23)  -.0033 (-1.24)
HIEQUITY1 -.0027  (-0.06)

ICWHHIEQUITY1 -.0863  (-0.86)

HISENS1 -.0196 (-0.39)
ICWH#HISENg1 1132 (0.96)
ARR 2.2e04 (1.30) 2.2e04  (1.30) 2.2e04 (1.30)
ARR; -1.8e04”  (-369) -1.9e04” (-3.70) -1.8e04”  (-3.66)
FUNDING -.0278 (-0.20)  -.0279  (-0.20)  -.0275 (-0.20)
PLANSIZE .1949” (9.91)  .1948" (9.89)  .1981" (9.02)
LEV .0831 (1.17) .0831 (1.17) .0817 (1.14)
ROA 5922™ (2.91) 593" (2.92) .5932" (2.91)
FIRMSIZE -1765" (-9.03) -1764"  (-9.02) -.1792" (-8.38)
CFO -9127" (-3.86) -.9105°  (-3.85) -.9281" (-3.86)
STDARR 5.1e04” (5.74) 5.1e04" (5.71) 5.1e04” (5.73)
STDCFO -.9517" (-2.24) -9529°  (-2.24) -.9561 (-2.26)
STDROA .005 (0.28) .0052 (0.29) .0045 (0.25)
DLOSS -.0734 (-1.96) -.0735  (-1.96) -.071 (-1.91)
DFOREIGN -.2054" (-5.01) -.2056°  (-5.01) -.2059" (-5.03)
RESTRUCT -6.8e07  (-0.22) -6.8e07 (-0.22) -6.0e07 (-0.19)
SEGMENT -.0105 (-1.55)  -.0105 (-1.55)  -.0105 (-1.55)
DGROWTH .0256 (0.78) .0259 (0.79) .0256 (0.78)
BIG4 0112 (0.16) .0108 (0.16) .01 (0.14)
PREREPORT -.1087 (-1.04)  -1114  (-1.07) -.1144 (-1.07)
_cons 6.717" (34.90) 6.712"  (32.65) 6.732" (35.06)
N 13221 13221 13221

R 0.2649 0.2650 0.2650

* ** %% indicate statistical significance at the 10%, 5% and 1% level respectiv&igndard
errors are irparenthesesStandard errors are corrected for clustering at the firm level. Table
reports the resugtof pooled regression for fiatyear 2004 to 2012 in the presence of year fixed
effect.

ICW is an indicator variable set to one if firms receiaglverse SOX 404 opinion from auditor.
HIEQUITY1is an indicator variableetto one if%EQUITY s the highestercile of the annual
pooled sample for th year. HISENSL is an indicator variablsetto one if a firngs earnings
sensitivityto ERR (the ratio of pension assets to firm operating incoim¢hehighesttercile of
the annual pooled sample foetyear.ARR is actual investmengeturn on pensioassets for year
t/ beginning balance of pension asdetsyear t ARR; is actual investment retaron pension
assets for year beginning balance of pensiassets for yearl.



Table 1.5- Do internal control weaknesses affect DR maagement?

Panel A The effect of ICWs onDR assumptionwith liabilities sensitivity to DR
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(1) (2 (3 (4)
DR DR DR DR
ICW .1049 .0651 .0462
(2.57) (1.02) (1.09)
|CWHSBS 0318
(0.70)
|CWLSBS 0623
(0.86)
HISENSs .0291
(0.68)
POST158 -.0149 -.0162
(-0.36) (-0.39)
ICWH#HISENSs .0817
(0.91)
ICWHPOST158 .1098
(1.49)
ICWseHPOST158 .2294™
(2.75)
ICW,_ sptPOST158 .0049
(0.04)
DURATION -.4508" -.4497" -.4511" -.4502"
(-4.22) (-4.22) (-4.22) (-4.22)
FUNDINGADJ -1.087" -1.079" -1.087" -1.086"
(-16.20) (-15.70) (-16.19) (-16.20)
AAAYIELD 518" .5143" .5108" 5074”
(6.60) (6.55) (6.52) (6.47)
T20YIELD -.0529 -.0497 -.0483 -.0453
(-0.80) (-0.75) (-0.69) (-0.65)
INFLATION -.0109 -.011 -.0108 -.0108
(-0.99) (-1.00) (-0.98) (-0.98)
PLANSIZE 11317 .1054™ 11317 11217
(9.57) (6.37) (9.59) (9.53)
LEV 071 .0789 .0708 0727
(1.57) (1.72) (1.57) (1.61)
ROA 1343 1321 1346 135
(1.70) (1.69) (1.71) (1.72)
FIRMSIZE -.0783" -.0703" -.0783" -0772"
(-7.13) (-4.13) (-7.14) (-7.00)
STDCFO -.3037 -.3084 -.3085 -.3133
(-1.19) (-1.21) (-1.21) (-1.23)
STDROA .0082 .0079 .0083 .0084
(1.13) (1.10) (1.16) (1.16)
DLOSS -1317" -1306" -.1319" -137"
(-5.66) (-5.61) (-5.66) (-5.66)

DFOREIGN -.1572" -.1578" -1572" -.1573"
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(-4.83) (-4.83) (-4.83) (-4.84)
RESTRUCT 1.2e06 1.3e06 1.3e06 1.3e06
(1.04) (1.08) (1.06) (1.06)
SEGMENT -.0191" -.0193" -.0191" -.019”
(-3.86) (-3.90) (-3.84) (-3.84)
DGROWTH .1284" .1289" 128" 128"
(4.69) (4.69) (4.68) (4.68)
BIG4 -.021 -.0224 -.02 -.0202
(-0.49) (-0.53) (-0.47) (-0.48)
PREREPORT -.1073 -.1066 -.1233 -123
(-1.28) (-1.28) (-1.50) (-1.50)
_oons 6.554" 6.531" 6.547" 6.54"
(3.22) (3.21) (3.22) (3.21)
N 16276 16276 16276 16276
R 0.4820 0.4821 0.4821 0.4822

*, ¥ %R indicate statistical significance at the 10%, 5% and 1% level respectiv&igndard
errors are irparenthesesStamard errors are corrected for clustering at the firm level. Panel A
reports the resudtof pooled regression for fiscal year 2004 to 2012 in the presence of year fixed
effect.

FUNDING,p; is adjusted pension plan funding ratio, computed by replacing discatenand
compensation growth rate with industry median values and assuming post retirement life
expectation as 15 yeaBURATIONis measured byhe ratio of service cost to the sum of interest
cost and service cost.

ICWisesis an indicator variable s¢o one ifa firm receivesadverse SOX 404 opinion from
auditor and itsliabilities sensitivity (the ratio of projected benefit obligatiomo firmés total
liabilities) is above the annual median of the pooled sample for the {&Aksgsis an indicator
variable set to one i firm receivesadverse SOX 404 opinion from auditor and lighilities
sensitivity is below the annual median of the pooled sample for theHI&ENSsis an indicator
variable setto one if a firnds liabilities sensitivity is abae the annual median of the pooled
sample for tb year.POST158s an indicator variable et t o oifiscal yefr erad isfpestr mo
FASB158 period.
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PanelB: The effect of ICWs on DR assumption with funding status

1) (2) (3)

DR DR DR
ICW .0921 (1.76)
ICWhisgs .1083 (1.67) 1004  (1.62)
ICW_sgs .0675 (0.94) 0523  (0.85)
DURATION -3178"  (-3.30) -.3165 (-3.29) -2911"  (-3.10)
FUNDINGxp; -1.388"  (-15.25) -1.388"  (-15.25) -1.386  (-15.13)
LOWFUND -5737 (-16.®) -5738"  (-16.65)
LOWFUND1 -6265  (-16.72)
ICW#LOWFUND 0469  (0.64)
ICWhses# LOWFUND 1209 (1.71)
ICW_sgdf LOWFUND 4.6e04  (0.00)
ICWhsest LOWFUND1 1954 (2.00)
ICW,_sg¢f LOWFUND1 .0409  (0.30)
AAAYIELD 45127 (5.89)  .4496" (5.87) 5268  (7.01)
T20YIELD -1204  (-1.94) -119 (-1.92) -.1705"  (-2.76)
INFLATION 0074 (-0.76) -.0074  (-0.76) -.0041 (-0.42)
PLANSIZE .0878"  (7.33) .0868" (7.25) .0711"  (6.15)
LEV 12527 (2.98)  .1272" (3.02)  .0851 (2.07)
ROA 1174 (1.55) 1174 (1.55) 0775  (1.04)
FIRMSIZE -0729"  (-7.08) -.0717"  (-6.91) -0564" (-5.62)
STDCFO -298  (-1.27)  -2979  (-1.28) -1773  (-0.76)
STDROA 0024  (0.33) .0024 (0.33) 5.8e04 (0.08)
DLOSS -0905"  (-4.19) -.0904"  (-4.1§ -09127 (-4.27)
DFOREIGN -1236°  (-4.03) -1235"  (-4.03) -13547 (-4.44)
RESTRUCT 1.7e06  (1.46) 1.7e06  (1.47) 4.0e07  (0.35)
SEGMENT -0128"  (-2.66) -.0128"  (-2.65) -.0119  (-2.52)
DGROWTH 11627 (4.40) 1163 (4.40) 11497  (4.33
BIG4 0069  (0.17) .0065 (0.16) .0075  (0.19)
PREREPORT 0994  (-1.26)  -.0953  (-1.25)  -118  (-1.55)
_cons 7.024"  (3.93) 7.026° (3.93) 6.103"  (3.46)
N 16276 16276 16276
R 0.5287 0.5288 0.5293
*

** ¥ indicate statistical significance &athe 10%, 5% and 1% level respectiveStandard
errors are irparenthesesStandard errors are corrected for clustering at the firm level. Banel
reports the resugtof pooled regression for fiscal year 2004 to 2012 in the presence of year fixed
effect.

ICWissis an indicator variable set to oneaiffirm receivesadverse SOX 404 opinion from
auditor and itdiabilities sensitivity is above the annual median of the pooled sample for the year.
ICW_sgsis an indicator variable set to oneaffirm receive adverse SOX 404 opinion from
auditor and itdiabilities sensitivity is below the annual median of the pooled sample for the year.
LOWFUND s an indicator variablsetto one if FUNDING is below the annual mediarof the
annual pooled sample ftine year LOWFUNDL1is an indicator variablsetto one ifFUNDING

is the lowest tercil®f the annual pooled sample theyear.
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Table 1.6 - Does remediation of internal control weaknesses leatb the
adjustment of biased pension assumpti@?

Panel A: The effet of ICWs remediation on ERR

1) (2)

ERR ERR
ICWFIX -.05 (-1.79)
ICWFIX1 -.0467 (-2.00)
%EQUITY .0097" (10.60) .0098" (10.64)
%RE 01437 (2.67) .0143" (2.67)
%OTHER .0025 (2.10) .0025° (2.11)
ARR -.0012 (-0.77) -.0011 (-0.72)
ARR; .0011 (1.12) .0011 (1.112)
FUNDING -.0788 (-0.73) -.0822 (-0.77)
PLANSIZE -1137"7 (-2.87) -11197 (-2.82)
LEV -.2016" (-10.42) -.2012" (-10.40)
ROA -.4138" (-4.64) -4128" (-4.63)
FIRMSIZE -.0322 (-0.94) -.0352 (-1.02)
CFO 0474 (0.29) .0475 (0.29)
STDARR .0013 (0.87) .0012 (0.82)
STDCFO 1.031" (3.01) 1.027" (2.99)
STDROA .0045 (0.09) .0042 (0.08)
DLOSS -.0217 (-0.86) -.0217 (-0.86)
DFOREIGN -.0779 (-1.55) -.0751 (-1.49)
RESTRUCT 8.8e05 (1.15) 9.0e05 (1.17)
SEGMENT .0055 (0.81) .0054 (0.79)
DGROWTH .0603 (2.24) .0616" (2.29)
BIG4 -.042 (-0.67) -.0439 (-0.70)
PREREPORT .0222 (0.57) .0169 (0.43)
_cons 8.278" (31.41) 8.293" (31.43)
N 2546 2546
R 0.4031 0.4034

* ** ¥ indicate statistical significarce at the 10%, 5% and 1% level respectivBignel A of

Table 1.6 reports the results of fixed effect regressions for the firms that received adverse SOX
404 opinion in the current or prior year. Specifications in fixed effect regression are estimated in
the presence of year by firm fixed effect for fiscal year 2004 to 2012.

ICWFIXis an indicator variable set to one if firms received an unqualified SOX 404 audit opinion
right after adverse SOX 404 audit opinid@WFIX1is an indicator variable if firmseceived an
unqualified SOX 404 audit opinion within the two consecutive years after adverse SOX 404 audit
opinion.
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Panel B The effect of ICWsremediation on DR

(1) (2)

DR DR
ICWFIX}isBs .0932 (1.71) 1035 (2.38)
DURATION .0107 (0.23) .0066 (0.14)
FUNDINGap; -1.478" (-23.52) -1.378" (-22.02)
LOWFUND -.3468" (-13.18)
LOWFUND1 -.2744" (-9.68)
ICWFIXsps# LOWFUND -.0442 (-0.62)
ICWFIX psgs # LOWFUND1 -14 (-1.86)
AAAYIELD 672" (5.67) 744" (6.20)
T20YIELD -.1831 (-1.88) -.2587" (-2.62)
INFLATION .0049 (0.57) .0101 (1.15)
PLANSIZE 18117 (6.56) .1687" (6.02)
LEV 2062 (2.14) 1995 (2.04)
ROA -.0652 (-1.02) -.0657 (-1.02)
FIRMSIZE .0348 (1.17) .0486 (1.60)
STDCFO .0507 (0.16) 1127 (0.35)
STDROA .0391 (0.84) .0354 (0.75)
DLOSS .0063 (0.27) .0029 (0.13)
DFOREIGN .0619 (1.31) .0498 (1.04)
RESTRUCT -1.4e05 (-0.19) -1.2e05 (-0.16)
SEGMENT -.0063 (-1.06) -.0082 (-1.35)
DGROWTH -.0108 (-0.46) -.0099 (-0.42)
BIG4 0771 (1.52) .0646 (1.26)
PREREPORT .0407 (1.16) .0351 (0.99)
_cons 2.253 (1.48) 1.063 (0.69)
N 3118 3118
R 0.7422 0.7354

, **, *** indicate statistical significance at the 10%, 5% and 1% level respectivéyel B

reports the results of fixed effect regressions for the firms deaived adverse SOX 404 opinion

in the current or prior year. Specifications in fixed effect regression are estimated in the presence
of year by firm fixed effect for fiscal year 2004 to 2012.

ICWFIXysgsis an indicator variable set to one if a firm nees unqualified SOX 404 audit
opinion after adverse SOX 404 audit opinion andidbilities sensitivity is above the annual
median of the pooled sample fahe year. LOWFUND is an indicator variableetto one if
FUNDING is below the annual mediarof the pooled sample for that yedtOWFUND1is an
indicator variablesetto one ifFUNDING is the lowest tercil®f the annual pooled sample fiwe
year.



51

Table 1.7 - Does market react to ICWs announcement with pension
assumptioninformation?

Panel A: Market reaction to ICWs announcement

1) (2)

CAR CAR
ICW -1.0e04 (-0.02) 5.8e04 (0.13)
SURPRISE .0579” (2.72) .1344" (3.88)
ICW#SURPRISE -.1229" (-2.80)
LATEFILE -6.4e04 (-0.07) -.001 (-0.11)
AUDITORCHANGE -6.5e05 (-0.00) -6.2e04 (-0.02
DIRECTORCHANGE -.027 (-2.43) -.0273 (-2.47)
RESTATE -.0166 (-2.15) -.0173 (-2.25)
BIG4 .0077 (1.32) .0075 (1.29)
AUDITED -1.1e04 (-0.02) -6.7e04 (-0.13)
_cons -.0031 (-0.18) -.0027 (-0.16)
N 974 974
R 0.0270 0.0349

Panel A of Tabldl.7 repors the results of OLS regressiaith ICW sample 11=327) and control
sample §=647)in the presence of year fixed effect

CAR is cumulative abnormal returns withig-days event windowSURPRISEis earnings
surprises for the quarter measured bitecting earnings per share announced 4 quarters prior
from earnings per share of event window scaled by stock price 4 quarterd Afi&FILE is an
indicator variable set to one if a firm discloses the notifications of late filing witi@revent
window. AUDITORCHANGEIs an indicator variable set to one if a firm discloses the auditor
changes withirthe event window.DIRECTORCHANGEs an indicator variable set to one if a
firm discloses the director changes withire event window RESTATE s an indic#or variable

set to one if a firm announces restatement witrevent window.
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Panel B Market reaction to ICW sannouncementwith earnings sensitivityto ERR

(1) (2 3 (4)
CAR CAR CAR CAR
ICW .0034 .0048 .0193
(0.57) (0.79) (1.72)
ICWhsis .0203"
(2.34)
SURPRISE .0586" .0588™ .0585" .033
(2.74) (2.75) (2.75) (0.88)
HERR .0058
(1.18)
ICWH#HERR -.0075
(-0.93)
HERR\p; .0068 .0064 .0099
(1.41) (1.45) (1.20)
ICWHHERRA; -.0103 -.0248
(-1.27) (-1.84)
ICWygistt HERRAp; -.0179
(-1.70)
LATEFILE 9.4e05 2.2e04 -.0026 -.0046
(0.01) (0.02) (-0.28) (-0.30)
AUDITORCHANGE -8.7e05 2.6e04 3.2e04 .0204
(-0.00) (0.01) (0.01) (0.30)
DIRECTORCHANGE -.0267 -.0265 -.0269" -.001
(-2.40) (-2.38) (-2.43) (-0.05)
RESTATE -.0161 -.0158 -.0194" -.0067
(-2.05) (-2.01) (-2.64) (-0.56)
BIG4 .0073 .0073 .0079 .0102
(1.19) (1.19) (1.30) (0.92)
AUDITED -.001 -8.3e04 1.6e04 -7.7e04
(-0.19) (-0.16) (0.03) (-0.09)
FIRMSIZE .0026 .0025 .0032" .0036
(1.70) (1.69) (2.05) (1.03)
PLANSIZE -.0021 -.0021 -.0031" -.0037
(-1.42) (-1.42) (-2.01) (-1.01)
_cons -.0151 -.0155 -0174 -.0129
(-0.79) (-0.81) (-0.92) (-0.42)
N 974 974 974 461
R 0.0312 0.0321 0.0360 0.0446

Firstthreecolumrs of PanelB report the results of OLS regression Wi@W sample and control
sample.Fourth column reports the results of regression with limited sample that have high
earningssensitivity (abovehe annual median of the COMPUSTAT sample ttog year).ICWgs

is an indicator variable set to one if a finmth high earningssensitivity discloses material
weaknesses for the yedlERRIs an indicator variable séb one if a firnts ERR is abovéhe
annualmedian of the COMPUSTAT sample foretlyear. HERRyp; is the adjustedHERR by
replacing with previous yeadERR when material deficiencies are disclosed befiie 10K

filing dates.
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Panel C: Market reaction to ICW sannouncementwith liabilities sensitivity to DR

1) (2) 3)

CAR CAR CAR
ICW -1.6e04 (-0.03) .0013  (0.21)
SURPRISE .0579” (2.71) .0583"  (2.73) .0579" (2.72)
HDR 0013  (0.28)
ICW#HDR -1.1e04  (-0.01)
HDRup, 0013  (0.29) -4.1e04 (-0.10)
ICW# HDRyp; -.0032  (-0.39)
ICWhisss .0021 (0.29)
ICWhse#HDRap, .0038 (0.40)
LATEFILE -2.2e04 (-0.02) -2.0e04 (-0.02) -.0014 (-0.15)
AUDITORCHANGE -0012  (-0.04) -0015 (-0.05) -.0025 (-0.08)
DIRECTORCHANGE  -.027°  (-2.43) -.0268  (-2.41) -.0277 (-2.45)
RESTATE -0167° (-2.14) -0165 = (-2.12) -.0185 (-2.45)
BIG4 0075  (1.22) 0075  (1.21) .0071 (1.15)
AUDITED -001  (-0.19) -9.6e04 (-0.18) -6.6e04  (-0.13)
FIRMSIZE 0024  (1.61) 0024  (1.61) .0028 (1.76)
PLANSIZE -0017  (-1.25) -0017 (-1.25) -.0021 (-1.40)
_cons -0131  (-0.69) -0132 (-0.69)  -.014 (-0.79
N 974 974 974
R 0.0298 0.0299 0.0304

PanelC of Tablel.7 repors the results of OLS regressiavith ICW sample and control sample
in the presence of year fixed effect

ICW4sss is an indicator variable set to one if a finvith high liabilities sensitivity discloses
material weaknesses for the yddbR is an indicator variable s& one if a firnés DR is above
the median of the COMPUSTAT sample forethear.HDRyp; is theadjustedHDR by replacing
with previous yeaHDR when material deficiasies are disclosed befaitee 10K filing dates.
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CHAPTER 2: Disclosure of Pension Asset Allocation and Expected Rate
of Return Management

|. Introduction

Prior studies document that managers expect a benefit derivedirndimg the
ability of usersof financial statements detecting earnings management, #ratgreater
reporting transparency reduces the prevalence of earnings management attempts (Hirst
and Hopkin 1998, Fields et al. 2001, Hunton et al. 200&)amine the relation between
earnirgs management and opaque disclosure, by focusineoassumed expected rate
of return of pension funds (ERRd the disclosure of pension asset allocatigarature
provides evidence that ERR is a powerful tool for managers to inflate their eainnings.
investigatevhetherearnings management through this channel is retatén® disclosure
of pension asset allocatiohposit that firns discretionarily assume higher ERR by using
opaque disclosure under FAS132R, and adjust higher ERR under FAS13B&(1) t
requires a greater disclosure of pension asset allocation. | also conjecture thait firm
exercisediscretion in choosing ERR by using opaque disclosure even under FAS132R(1)
because managerial discretion is often allowed in how the new standard ied appl
(Berger and Hann 2007). I, therefore, exploit opaque disclosure of pension asset
allocation generated under the two reporting regimes in order to examine ERR
management.

Extant research suggests that ERR assumption is susceptible to managerial
discraion because of its long term natureconciliation between ERR and actual rate of
return happesiover time with long amortization period3ecause of this, it is difficult for

users of financial statements to identify errors in ERR. Furthermovestos and
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analystshave notfully evaluatel ERR assumption due twughly regulatedootnote
disclosure of pension asset allocations. Unbiased ERR should be explained by the
riskiness of the pension asset allocation (Amir and Benartzi 1998). Under FAS132R,
firms are able todisclose broad categories of pension asset class, such as equity, debt,
real estate, and other. A major concern with FAS132R was that firms could hideethe
pension asset allocation behind the "Other" asset categorgaiheapture allcategories
from residual assets to higisk assets. FAS132R(Iequiresthat the disaggregated
pension asset classes be presented based on relevant information about the riskiness of
each pension asset class. The new standard also requires the firnaggretjate
categories of pension assets witle fair value hierarchy level information. Therefore, |
expect investors are able to more precisely evaluate the reasonableness of ERR, which
leads to firms to adjust their biased ERR in thep@s$132R(1) pend.

Using hanecollected pension asset allocation data for the eight years spanning
from 2003 to 2010, éxplorethe association of opaque disclosure with BR&agement
in the preperiod, transition period, and pgstriod based on FAS132R(1) effectiuear.
In the pre and posfperiod tests, | examine whether higher ERR is driven by the opaque
disclosure category, amhetherhigher ERR is justified by higher future actual return of
the opaque categoriclassify "Other" assets as the category of opadjsclosure in the
pre-period, andncludethe indirectly invested funds disclosed with no description of the
underlying asset classg$egal structure type of funds) in the category of opaque
disclosure in the pogteriod. In the transition period tests,investigate whether firms
with poor disclosure in the pygeriod tend to decrease ERR in the gmestiod. My

investigation begins with constructing a measurementctyatureshe extent of opaque



56

disclosure in the prperiod.| construct the disclosurgcore by reflecting the relevant
information of the pension asset allocation across all discleseuesThen, | identify
the firms with poor disclosure based on the disclosure score.

Consistent withmy prediction, | find that firms with poor disclose in the pre
period assume lower ER€®mpare to other firms in the pogteriod, implying that firms
with poor disclosure discretionarily assume higher ERR in the@ned and adjust the
upward biased ERR in the pgstriod. Then] investigate whethethe difference in the
extent of disclosure between the new and stiahdard is associated with the ERR
adjustment by comparing the disclosure scores of theapeposiperiod. | find thathe
firms tend todecrease ERR when they considerably improeeetktent of disclosure in
the postperiod, andthe firms increase ERR when they do not improve the extent of
disclosure. These results indicate that ERR adjustment is highly relatatieto
improvement of disclosure.

| turn to the issue of whether opaqdisclosure facilitates ERR management in
the pre and posfperiod. Ifind no evidence that opaque disclosiseassociated with
ERR managemeim the preperiod spanningrom 2003 to 2008Higher ERR driven by
opaque disclosure is supported by higher riutactual return. Particularly, in the first
three years othe pre-period (2003~2005), opaque disclosure is not related with BERR.
the second three years tife pre-period (2006~2008)however, opaque disclosure is
significantly associated with ERR, amigher ERR driven by opaque disclosure is not
justified by higher future actual retien conjecture that, in the first three years of-pre

period, managers of pension funds are restritted manipulaing ERR by using opaque
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disclosure because tie SEC's prevention acti@for the reasonableness of ERR, such
asthewarningannouncement in 2002 and investigation in 2004.

In the postperiod tests, | find that opaque disclosure is associated with ERR
management. The results provide evidence that firsssirae higher ERR by using
opaque disclosure, and such higher ERR is not supported by the future actual return of
the opaque disclosure category. | further investigateat componerg of opaque
disclosure drive ERR manageméryt breakingdown opaque disclage categoryby the
fair value hierarchy levéland the types of funds. find that opaque disclosure is
associated with ERR management when it contagvel 2 assets, anghrticularlywhen
it contains thdegal structure type of fundsuch axcommon cdective trust funds and
commingled fundsl find no evidencehatthe "Other" asset category is associated with
ERR management in the pgstriod.

Theresults make three magontributions First, | directly illustrate the impact of
FAS132R(1) on ERR magement. Chuk (2013) provislevidence that firms respond to
FAS132R by changing asset allocations for justifying the assumed ERR or by changing
ERR for adjusting to the extant asset allocatidimss study is consistent witthe results
of Chuk (2013) buéextends her study by looking at the extent of discloaboait pension
asset allocationHer study is based on the assumption that there is an unbiased relation
between ERR and pension asset allocations under FAS&82Rthough she documents
that broady disaggregated asset categories can cause measuremertotosaly look at

the issue of broadly disaggregated asset categoriethamosssectional variation of

! The level within the fair value hierarchy in which the fair value measuremerteinentirety fall,
segregasfair value masurements using quoted pricesattive markets for identical assets or liabilities
(Level 1), significant otheobservable inputs (Level 2), and significant unobservable inputs (Level 3)
(FASB 2008).
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disclosure under FAS132R because the impact of mandated transparency is not uniform
acmoss firms. The handollected asset allocation data allave to identify the firms with

poor disclosure by measuring the extent of disclosure variation. Specifically, | argue that
firms assume higher ERR by hiding the asset allocation, and such firmsBEfRs0 as

to report reasonable ERR when they are expose¢detmandatedransparencyl view

the adjustment of asset allocation with high risk assets as unrealistic because it can make
pension funding status worse, whicdintrigger another expense.

Second this study highlights the importance of disclosure in restricting managers'
earnings management motivation. Hunton et al. (2006) demonstrate that earnings
management is reduced under the transparent disclosure environmehewkperiment
setting The empirical evidence in this study complements the study of Hunton et al.
(2006); further, negative relation between the improvement of disclosure and the change
of ERR suggests that the extent of opaque disclosanedsessary condition for earnings
management. Healy and Wahlen (1999) document that research e teekbtermine
the condition in which discretion in financial reporting is used to manage earnings.
Therefore this study responds to the call for research that aims to identify the ioondit
of earnings management.

Third, the results of this study helps standard setters assess the source of earnings
management. Berger and Hann (2007) document that there is considerable managerial
discretion where a mandated standard exists. Particutay finding of the new type of
opaque disclosure thdacilitates ERR management in the pg&riod points to the
channel where the common place of earnings management is, and Prowveids

evidence for standard setters who seek to make room forwempent of the standard.
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Section Il provides background of FAS132R(1), related literature review, and
hypotheses. Section Ill presents research design to test hypotheses. Seetiwh 'V

describe data and empirical results. Sectibedncludes.
Il . Literature review and hypotheses development

2.1 Background of FAS132R(1)

The Financial Accounting Standard Board (FASB) has progressed toward greater
transparency in pension pRhy expanding disclosure requirements on asset allocation.
FAS132R, whichdok effectfor fiscal years beginning aft€ecember 152003, requires
the provision ofinformation about annual pension asset allocation, along with a narrative
description of investment policies and strategies. However, many firms provide
information abaut pension asset allocations so brgathat it is difficult for users of
financial statemestto analyze risk and returs of pension funds (Zion and Carache
2005). Firms tend to interpret the example of pension asset allocation (equity securities,
debt ®curities, real estate, and all other assets) in FAS132R as required disclosure and
use them as templates in their financial statements (Chuk 2013). Particiartgll
other assets" category includes not only cash and -sdrart investments but also
alternative investments, such as private equity and hedge fund, which catches all
categories of pension funds (Zion and Carache 200&)y firms disclose being invested
in the "Other" category witho detailed description about underlying assets, even thoug
the "Other" category is a significant percentageheir total plan assets. Furthermore,
sincethe investment of pension fundshedge funds and private equities has incréased

the disclosure of pension asset allocation is uninformative if there isletailed

Bank of New York (
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descriptionon "Other" category or disaggregatedo | unt ary di scl osure o
The FASB also stated in a staff position repditUs er s o f financi al S
indicated that disclosures pertaining to the required categories ofaptmtis are not
specific enough to evalwuate the nature an
2008).

FAS132R(1) which became effective after December 15, 208Quires firms to
disaggregate the broad asset categories of equity, debt, real asthtetheri which
were required by FAS132R, into more detasedcategori€s The FASB documents that
the objective of disclosure about plan asgeproviding relevant information to investors
to understand plan asset allocatiand itrequires firmgo determine how to disaggregate
categories of plan assets based on this objective. The B/s8Bxpands the disclosure
requirementdor pension assets at fair market value to improve the quality of information
provided to users of financial statenmerithe FASB states Information about the inputs
used for fair value measurements of plan assets would allow users to assess the relative
reliability of those measurements and the effects of fair value measurements on an
empl oyer 6s f i "FASBc2008)) st at ement s

FAS132R(1) encourages managefspension funds to assuntieeir ERR more
precisely reflecting the disclosed information about fhension asset allocation
However, the I mpact of FAS132R(1) i's not
disclosue level was different under the old regime. Therefore, how improved

transparencunderFAS132(1l)affectsf i r ms 6 ERR deci si on i s an e

®FASB provides the example of major categories as follow: cash and cash equivalents, equities (segregated
by industry type, company size, and investment objective), debt securities (segregated by issuers), asset
backed securities, structured debt, derivatives (segregated by type of underlying risk in the contract),
investment funds (segregated by type of fund).
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2.2 Literature Review

ERR should be selected based on tiorical returrs of pension fundsnd
future performance expectation (FAS 8However,a long line of literature on pension
accounting provides evidence that managers opportunistically select biased ERR, which
is effectively used to offset the service cost and interest cost of pension expensi. Buffe
(2008) documents Awhy CEOs opt for a high
higher earningso. Pr iscercts tomdiil esv asu@de otn it
ERRs does not accurately reflect the expected performance of pension asaéballo
Amir and Benartz{1998)document thathe difference of ERR can be fullgxplained by
differencesof plan asset allocation amskinessif ERR is not biasedThey find that the
associatiorbetweerERR andthe asset allocatiois rather weakandc onc |l ude t hat
ERRs arediscretiomary selectedBergstresser et al. (2008hd that managers appear to
alter ERR in esponse to their incentives related to impending merger activities and
compensation contract$hey also find that ERR manipulation leads to changes in the
plan asset allocation in order to justify selected biased ERREk (2013) finds that firms
tend tojustify their biased ERR by increasing fisk securitiesin the pension asset
allocation or tendto adjust their biased ERR downward in the post period of FAS132R.
Picconi (2006) and Asthan@008 report that ERR idikely to be manipulated by
managers for meetirtyeir earnings targets.

The underlying reason of ERR manipulation is that managers have more leeway
in their choice of ERR and caenjoy the discretionary effects on earnings with less
concern about the detection risk of their biased ERR choices. Particularly,tisence

reconciliation between ERR and actual rate of return happear time with long
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amortization periodsusers of finacial statemeisthave difficulties in identifying errors

in ERR choice. Watts andZimmerman (1990)3ocumentthat earnings management
occurswhen managersaveexercigblediscretion over the accounting numbédtields et

al. (2001) argue that rational nsgers would not attempt earnings management if
investors can unravel the effects of the earnings management. This means that the
preval ence of ERR mani pul ation can be r1ec
management are easily detected. Hunton e2@0€) argue that the transparent financial
disclosureshelp users of financial statemergasily detect earnings management, so that
earnings management can be significantly reduced. Using experimental setting, they find
that the increased reporting traasgncy dampens earnings management attempts in the
context of comprehensive income reporting. Lee et al. (2005) also find that firms are
more | ikely to attempt earnings management
when they select less transpatr disclosure.

Literature on disclosure finds that ma n
by greater disclosure. Analytical research provides predictions about the complementary
relation between disclosure and information quality (Dye 1985, andgKwon 1988,
Verrecchia 1990). Based on these predictions, Francis et al. (2008) find empirical
evidence that earnings quality is significantly associated with voluntary disclosure. They
document that firms with good earnings quality select higherdeskisclosure than
firms with poor earnings quality do. Meanwhile, the context olsegment disclosure
Berger and Hann (2007) suggest the importance of disaggregated disclosure for users of
financial statement. The insight from this study is that gredisclosure plays a vital role

in control | i nirgeresnaotigagoa.r They finsl eéhlatf managers tend to
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withhold lower performance segments in the restated disclosure under FAS131 when the
agency problem dominates. &3e resuls indicate that ranagers are more likely to
conceal their underperformance associated Wighagency problem through the broad
disclosure. They document that greater disclosure enatdeporate governance
mechanism to discipline mathaageaaygrdblemnder per
2.3 Hypotheses Development

As noted above, literature on pension accounting reveals that managers have
strong incentives to manipulate ERR for boosting earnings, and provides evidence that
ERRs of pension funds are significantly biasedni®asuring crossectional difference
of ERR wi t motivateons. &g eharacteristics of pension assumptions, such as
complexity and longerm nature, andoughly regulatedfootnote disclosure make it
difficult for users of financial statemexto identify biased ERRassumptionandallow
managers to manage earnings wttke opportunistic choice of ERR assumption.
Collectively, the difficulty in detecting such manipulation ex ante, ex post may facilitate
upward biased ERR assumption.

In the pointthat FAS132R, the old reporting regime, required mandatory
disclosurs of pension asset allocatignt has provided considerably useful information
for investors to understarttie riskiness opension assstcompared to previous tiree
Because of this, Gtk (2013) documents that FAS132R provides incremental information
that allows users of financial statement to better evaluate the reasonableness of the ERR.
However, under the old regime, firms disaggregated pension assets with broad categories,
such as agjties, debt securities, real estate, and other as3et® the "Other" category

can include not only residual assets but also risky assets, such as alternative investments,
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the expected returns of pension funds tend to differ in the degree oédetaderlying
assets included in "Other'hvestors are not capable of precisely evaluating the assumed
ERR when the "Other" category is included in pension asset allocatidhsno
description of what underlying asset classes they are., Thpsedict that gaque
disclosure with the "Other" category is used to manipulate ERR upwwvatide pre
FAS132R(1) periodMy first hypothesis is follow:

H1: Ceteris paribusmanagers of firms are likely tdiscretionarily assume

ERR upwardn the pe-FAS132R1) periodwhenthey include more opaque

disclosure catega@s in the pension asset allocation.

Since FAS132R(1) requires managers to provide further disaggregation of major
categories of pension assets based on the nature and risks of assets, investors are expected
to precisely evaluate the reasonableness of ERR for their investment decisions. Managers
are ultimately concerned about the punishment for earnings management when earnings
management is easily detected (Hunton et al. 2006]}itérs alsaigorouslytest whether
ERR is supported by the asset allocation because of the higher litigstofor the
detaileddisclosurgChuk 2013)Hence, manager sO0 earnings man
be curtailed by the improved transparency, and managers are required tdedjed
ERR under the greater disclosurenvironment However, since ifms voluntarily
disclosed their disaggregated infaation about the pension assdibcatiors during the
preFAS132R(1) periodthe effect of FAS132R(1) on the firms' choice of disatesis
not the same across all firms. posit thatthe effect of greater disclosure under
FAS132R(1) may be more pronouncevdspoerinen man

the preFAS132R(1) period. Hence, the next hypothesis states:
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H2: Ceteris paribugnanagersf firms are likely toadjust ERR assumption

downwardin the postFAS132K1) periodwhen they disclosedensionasset

allocations in a uninformative wayn the pe-FAS132R1) period

While the objective of FAS132R(1) is encouraging managers teadgregate

specific pension asset classes, yet managers have flexibility in reporting sSfeweat
under FAS132R(1). This flexibility in reporting format can affect the informativeness of
disclosure For example,a firm is able to disclose thenderlying assets held in the
indirectly invested funds, or only disclose information about the legal strugfueef
funds, such ascommon collective trust funds,ommingled funds, and regulated
investmenttompanyfunds (see PogtAS 132R(1)period examples Appendix A). If
the firms disaggregate only the legal structure type of funds with no narrative disclosure
of what the underlying asset class is, investors are not able to atmdyekated riskiness
of pension asset allocation and to evaluate the reasoeablef ERR. Thus, disclosure
of thelegal structure type of fungsvhich is another type adpaque disclosurean be
used to conceahformation about the pensiomsset allocation in po$tAS132R(1). |
posit that firmsthat includethe legal structure pe of fundsin the pension assets
allocationtend to discretionarily assume higher ERhal hypothesis state:

H3: Ceteris paribusmmanagers of firms are likely tdiscretionarily assume

ERR upwardevenin the pstFAS132K1) period whenthey include mae

opague disclosure categgs in the pension asset allocation.
[ll. Research Design

| investigate the association between the opalisglosuresn the pension asset

allocatiors andthe assumed ERR three test periods: Rperiod, Transition period, and
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Postperiod. Preand Posperiods are split based time before and after adoptiatateof
FAS132R(1), and Transition period includes both just betbeeadoption year of
FAS132R(1) and Pogteriod. In the Preand Posperiod, lexaminethe relation beveen
opaquedisclosuresof pensionasset allocatiomand the assumed ERR through cress
sectional variation and within firm variation. | define the categories of pension asset
allocation as thé@bpaque assdishat are not specifieth enoughdetail to evduate the
associated risks of assets and teasonablenessf the assumed ERR. Following this
definition, in the Preperiod tests, tlassify"Other" assets as the opaque assets. And, in
the Postperiod tests, | include the legal structure typefunds, such as common
collective trust funds and commingled funds, well as "Other" assets in the opaque
assets. In the Transition period tests, | compare the change of ERR betweandPre
Postperiod for the firms with poor disclosure in year 2008neasurethe extent of
disclosure for the Psperiod in order to identify the firms with poor disclosure (see
Figure2.1 Timdine of Test$.

3.1 Does opaque disclosure of asset allocation facilitate ERR management in the

Pre-Period?
| test Hypothesis 1 with thedllowing specification, using pooled regression
model and fixed effect model. All variables are measured as of fiscal year end. Detailed

variabledefinitionsare in Appendix C.

Fi+ > 2 PEf=F=p PrlFEd L Pir » Fre > =44
>3 B4 kbt =4 FhEda 0 =44

vt bred 1 re
Equation la
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Equation 1b

Equation 1la useBRR as the dpendent variable. ERR is usually determined at
the end of the prior fiscal year, and affeeported earnings of the fiscal yg&mir and
Benartzi 1998, Chuk 2013). However, | regress the current year ERR on the current year
pension assets allocationdagise of the following two reasons. First, ERR is established
based on planned asset classes in the investment portfolio (target allocation), and current
year asset allocatiotends to be restricted inthe target allocation. Secondisers of
financial statmens tend toevaluate the@easonablenessf ERR based on current year
asset allocation.

Since ERR should be an unbiased estimation ofutuee return on pension asset
allocation, | includethe types of disclosedpensionassetcategories in the Equation
la %OPAQUE (the percentage of pension assets disclosed as being inves@tthef "
assets),%EQUITY (the percentage of pension assets disclosed as being invested in
equiies), %RE (the percentage of pension assets disclosed as being investeal in r
eshte), %CCE (the percentage of pension assets disclosed as being investethiand
cash equivalents), an@ALT (the percentage of pension assets disclosed as being
invested inalternative investments). Mipcal variable is%aOPAQUE | conjecture that
firms tend to assume higher ERR to increase earnings when they disclose being invested
in more opaque assets. Therefore, | predict 0.

Becausehe historical returnof pension fundshould be considered in assuming
ERR (FAS 87)) include one year and two year laggettual rate of retur(ARR.; and

ARR.), wherethe actual rate of return is computed iy actual investmenteturn scaled
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by the beginning balance of pension assetsomtrol forthe size of firm and plan with
FIRMSIZE (the natural logarithm of total assets of firm) aAHANSIZE(the natural
logarithm of fair value of plan assets) because of economic scdledso include
GEXPECT (the weighted average of expected earnings growtth@next 12 months:
Duke/ CFO Magazingand BSPREAD(the average default spread between AAZted

and BAA-rated bondat the end of fiscal yeaft. Louis Federal Reserfv® captue the

stockmarket and bond market expectation.

In Equation 1b I investigate whetheiopaque assets %OPAQUB provide
relevant information foERR | design a prediction modely regressing th&uiture actual
rate of return of pension funds on the current mnsion asset allocations
(%OPAQUE %EQUITY, %RE,%CCE,and%ALT), the current and laggeattualrate of
return ARR ARR.1), andthe size of firm and pension plahuseARR;; (ARR for year
t+1 period) andARR:, (the compounded rate of annual returnpemsion assets for year
t+1 and t+2) as the variables for the future actual rate of retika.Equation lamy
focal variable is%OPAQUE as a proxy of ambiguously disclosed plan asskets
investigate whetheopaque disclosusefacilitate ERR managemerity comparing the
coefficient on%OPAQUEIn Equation la and Equation 1l.opaque assets provide
irrelevant information for ERR due to ERR managemta& coefficient o#6OPAQUE
in the Equation la is positively significant and the coefficien¥a@®@PAQUEIn Equation
1b is insignificant or negatively significant.

3.2 Does the disclosure regime shift affect ERRs more for firms that disclosed

opaquely in the preperiod?
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| test Hypothess 2 with the following specification, using the firm level fixed

effectregression model.

ri% 2 #FHla 22 kxrtd P L Frr b4 FF

FIFF SAE bt =47 Rbe b =< F AT R bed 4= <
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Equation 2

In Equation 2, | estimate ERR with variables of interest (indicator variables and
their interaction term), the determinants of FERNnd thedisclosureof pension asset
allocation. Thendicator variablePOST takes a value of one if firmscal year end is
in the Postperiod Otherwise,POSTis zero.Ilt measures variation of ERR after adoption
of FAS132R(1).Indicator variable L OWDISC measuresariationof ERR for the firms
with poor disclosure inthe Preperiod (year 2008) which is set to one if a firm's
disclosurescore(DISC) is below the annual median distribution Otherwiseit is set to
zero.| define and discusthe disclosure measurements in detail in the following Section
3.4. Note that OWDISCdoes not vary within firryearsbecausd codethe same value
of disclosure score for firagears. The interactiorterm, LOWDISCPOST measurgthe
variationof ERR in theTranstion period for the firmswith poor disclosurén the Pre
period.Hypothesis 2 predicts that more transparent disclosure of pension asset allocation
for the firms with poor disclosure will lead to the adjustment of biased BRR Q). |
alsotestwhether firms tend to adjust their ERR when they significantly improve their
disclosure, by usingllICHANGE (the indicator variable set to one if firni3ISC change

is in the highest quintilef the sample distributignand LOWCHANG (the indicator
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variable set to one if firmsDISC change is in the lowest quintilef the sample
distribution), and each of interaction terms witROST HICHANGE*POST and
LOWCHANGE*POSTmeasure variation of ERR in thigansitionperiod for the firms
whoseDISChave improved or deteriorated from 2008 to 2009.

| control for the pension asset allocations WHEQUITYcompustaT (the
percentage of pension assets invested in equi#éBRE-ompustaT (the percentage of
pension assets invested in real est®@DTHER:ompustaT(the percentage of pension
assets not invested in equities, debt securities, and real e@EHER:ompusTaTiS NOt
a meaningful proxy of the opaque assets because it includes cash and cash equivalents
and alternative investments that are wbduily disclosed in 10K filingUnlike the Pre
period tests, | include 'adjustellRRs ARR\ps:1 and ARRypst2) that arecomputed by
replacingARR of fiscal year 2008 wittARR of fiscal year 2007%n order to isolatehe
effect offinancial crisis in 2008l include FUNDING (the fair value of plan assedsaled
by the projected benefit obligation) ahdEVERAGE(the change of the ratio of debt to
tot al assets) to refl ec tROA( (profitakilidy), STDRCGAn ci a l
(the standard deviatn of profitability over the past three year€f-O (the cash flows
from operations scaled by total assets), &1 CFO (the standard deviation of cash
flows over the past three years) 4faiodcaptur
testmodels,| control forthefirm sizeand plan size witlFIRMSIZEandPLANSIZE and

control for the stock market and bond market expectation®@HEXPECTandBSPREAD

3.3 Does opaque disclosure of asset allocation facilitate ERR management even in

the postperiod?
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For testing Hypothesis 3,designpooled and fixed effect regression models to
investigate whether the ambiguously disclosed plan assets play a role in managing ERR
even in the Pogperiod.

Fi4% 2 sPEft=F=rePrrg 2PFlrF 5 Lq Fi=4 w
ab=14 sPrpd br=dlamm rro 2P e
ab=dd 2 =44,00 2 ={d,u. 2 H=d FLp
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Equation 3a
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Equation 3b

In Equation 3a, my variable of interesA£0PAQUEthat represents ambiguously
disclosed plan assein the Posperiod, which includes plan assets disclosed as being
invested in "Otherassetandthelegal structure typef funds. | conjecture that firms are
likely to assume higher ERR when they disclose being invested in more opaque assets.
Thus, Hymthesis 3 predicts >0.

Like the Preperiod test, | control for the current year pension asset allocations.
Since firmsare required talisaggregateletailed subategories opensionasses under
the new reportingegime | incorporatethese categoriethat representhe percentage of
pension assets disclosed as being invested in each asset category. Specifically, |
include %CCE (cash and cash equivalents, including money market fusidstterm

investment andguaranteed investment contrgcBEQUITYTOTAL(equities,domestic
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and international equities, large and small market capitalization equitBEBTTOTAL
(debt securities, domestic and international debt securities, government and corporate
debt securities, investmegtade and under investment grade debt gess) %RE (real
estate) %ABS(mortgagebacked securities and asbeicked securitiesYoDERIVATIVE
(derivatives such as futures, options, and syy&pBIEDGE (hedge fundsfund of hedge
funds, and absolute return fupd%PE (private equitiesand venture capita), %ALT
(limited partnershipand alternative investments include the aggregad®f investment
to equities and debt securitie$AEQUITYTOTALand %DEBTTOTAL. instead of
including all the types of subcategories of equities and debt securities.rBanagers of
plan sponsors have flexibility in clasgiig the categories othe asset allocati@n
controlling for all the types gbensionassets may not fully reflect actual asset allocation
in a consistent way. For example, firms can classify #meesdebt security assets by the
regioral categories (domestic vs. international), or by type of issuer (government vs.
corporatg, or by gradeof issuer (prime vgunk). Even if a firm disclosean investment
in debt security as "domestic" based on regiaategory, idoesnot mean that this firm
holds nom of corporate debt security or none of prime debt security.

| control for the actual rateof returrs of pension fund with one year and two
years lagged adjusted ARRRRy\p;:1, andARRup,t2). Like Pre-periodregressiormodels,
| control forthefirm and plan siz¢FIRMSIZEandPLANSIZB, and the stock market and
bond market expectatigqGEXPECTandBSPREALD. | also includeL1RATIO(the share
of fair value hierarchyLevel 1 assets) andBRATIO(the slare of fair value hierarchy
Level 3 assets) to control ftme fair value hierarchy level informatiodisclosed under

FAS132R(1)
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In Equation B, | examine the relation between the opaque assetshanfiture
actual return withthe similar specificatiorof Equation 3aMy focal variable %0 OPAQUE
measure the variation ofthe futureactualrate of return ofthe pension funds that is
attributable tathe ambiguously disclosed assekscontrol for the disaggregated pension
asset allocatios) the firm and phn size, andhe fair value hierarchyevel information
with thesame variables the Equation 3a. | control fahe historical actual rate of return
with current and lagged adjusted ARRRR:px, and ARRypst1). Hypothesis 3 predicts
that the coefficien on %OPAQUEIn the Equation 3lis insignificant or negativevhen
firms manage their ERR by using opaque assets in thepost.

To explorewhat componentof opaque assetare used to manipulate ERR, |
break downopaque assets by the fair value hielngrlevels. Since firms are required to
disclose the pension asset allocation based on the fair value hierarchy levels under the
new standard, | break doveach category of pension asset allocatiohdwel 1, Level 2,
and Level 3. | investigatevhich fair value hierarchy dvel of opaque assets drive
ma n a g ERRsntanagement in the Pgmdriod, by using similar specification of
Equation 3a and 3iNext, | break down opaque assets by the types of funds and "Other"
assetsn order toinvestigatewhat types offunds areused forthe ERR management.
Specifically, | include common collective trust fund%@CT), commingled funds
(%COMMINGLED, mutual funds MUTUAL), regulated investment company funds

(%RIC), and "Other" asset¥qOTHER.
3.4 Measuring Disclosure

In the Transition period tests, | have focused onnfamdatorychangs in the

extent of disclosure of the plan asset allocations betweenaRdePosperiod and its
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association wittERR assumption. Therefore, measuring the exteopafjuedisclosure

in the Preperiodis critical to my research question. | begin by detailing the procedures
for constructing the disclosuseores on whichhe testing indicator variablese built
Although counting the number of the categories of pension asset allocatioeeme as

one way ofstarting point irmeasuring the exteof disclosurejt is a crudeand imprecise
measurmme nt b ecaus e fstrategies 6the iplanvasssts care strongly affect
the amount ofdisclosed information. Hence, | focus on isolatithge effect of the
variation ofinvestmentstrategiesn constructinghe disclosurescore To isolate the real
investment changes in the pension assetsjeasurethe specific difference of the
disclosure within the same investment criteria.

| constructthe ordinal measure of discloswseore DISC), which is the sum of
total points earned fourategories of disclosuszoresusing the 1K filing data of fiscal
year 2008.DISC indicates crossectional variation othe opaquedisclosureof the
pension aset allocatios based on the voluntary disclossir&ince literature points out
the importance of reliability in setfonstructed disclosure index (Botosan 1997, Fganci
et al. 2007), | code each disclosure item with internal consistency to support the
reliability in the index.

The DISC reflects four categories of voluntary informationUnusual Score
(UNUSUAL, Inferred Score INFER), Standard ScoreSTANDARD, and Supporting
Score SUPPORTING DISCis the sum of 19 elements four categories following my
coding schemeAppendix Bsummarzes the major elements BISC. First, UNUSUAL
measures the extent of disclosure of asset categories other than equities, debt securities,

and real estate. Since FAS132R only illustrates the disclosure of the asset allocation as
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Aequi ties, eboanndd alelal otehsetradt, many firms ha
alternative investments as a part of nal l
all ocation to alternative investments as a

alternative invesnents. Thus, | award zero points to four points to the firms on a
spectrum of disclosure from most opaque to most transparent. Specifically, zero points
are assigned to the firms that disclose being investedeifiOther" category with no
description ofwhat the underlying asset class may be. One point is assigned to the firms
that disclose being invested ihe "Other" category with some description of what the
underlying asset is. | also award one point to the firms that disaggregate cash and cash
equivalents (CCE) withthe "Other" category because CCE narrows down the
possibilities for what "Other" might consist of. Two points are awarded to the firms that
disaggregate the alternative investments with no description of what specific type of
alternativeasset classes they are, such as private equities and hedge funds. Three points
are awarded to the firms that disaggregate the alternative investments with description of
what asset classes are included in the alternative investments. Four points ard twarde
the firms that disaggregate all asset categories labeled by underlying asset class. For
example, firms disaggregate each alternative asset class into a separate category with
specific asset allocation percentage. | also award four points to thelehdisaggregate
only equities, debt securities, arehl estat@assetwith no opaque disclosure.

INFER measures the extent of disclosure of 4standard asset categories by
comparing the pension asset allocation of 2008 to the ending balance of lasgets of
2008, obtained from the Level 3 reconciliation of 2009. | make the assumption that Level

3 assets are likely to be real estate or alternative asset classes (e.g. private equities and
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hedge funds). Higher score is given to firms that disaggregédast some likel.evel 3

categories. Zero points are assigned to the firms that disclose nelléwdy 3 categories

even though there is a n@ero ending balance of Level 3 assets at the end of 2008. One

point is assigned to the firms that disaggteganthe "Other" category with no
supporting disclosure on the underlying asset classes when they harvero@nding

balance of Level 3 assets for 2008vo points are assigned to the firms that disaggregate
"Other" assets (but no supportingscription on the underlying asset class) and real
estatebecausehe real estate categorgmows down the possibilities for what "Other"

might be. Three points are assigned to the firms that disaggregates som<dkel\3
assetcategorieqe.g. real estate, pate equities, and hedge funds) when they have non

zero ending balance of Level 3 assetsyfeasr2008. Firms thatlisaggregate more than

one likelyLevel 3 category do not get additional poirfter examplea f i rm wi t h i
Estatedo and didPes vradte dE@tui myroe points than ¢
or APrivate Equityo.

STANDARDmMeasureghe extent of disclosure of standard categorssch as
equities anddebt securies assetswhich are commonly allocated among the sample
firms. Some fims disclosesubcategories oéquities and debt securities the asset
allocationbased on region (domestic, international), size (small cap, large cap), issuer
(government, agency, corporate), grade (investment grade, under investmentfgnade).
example,when a firm invests the pension fund equities, it either discloses a size of
equity issues, such as "Large Cap" and "Small Cagpt',it does notFirms are awarded

one point for each of their specified disclosure of standard categories of pensian funds
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Since five items comp@sSTANDARD potential maximum score five pointsif all of
these itemsire disclosed

SUPPORTINGmeasureghe extent of disclosure of supporting itertisat are
additioral to the pensionasset allocation tabl&SUPPORTINGIs scorel by counting
binary coded points with fivelisclosureitems: target allocationthec o mpany 06s o wr
stock, ERRs for each asssitegory, historical return and its period (over 10 years or not).
These items can be used gapport the validity ofthe assumedERR with the asset
allocatiors. Particularly, | include the period (over 10 years) of historical return in the
pl an assets because this information revea
1998, the effective year of FAS132.

To comparethe difference in the extent of disclosure of the asset allocation
between the Re- and Postperiod, | construct UNUSUAL, STANDARD and
SUPPORTINGor year 2009with the same coding scheme of year 2088iceINFER
classifies a spectrum of disclosure of 2008 bmparing disclosed asset categories to the
true underlying asset allocation that is inferred from Level 3 reconciliation of 2009,
INFERIs not included in measurement2{i09.

Table2.4 presentshe descriptive statistics pertaining fiour disclosure saesfor
the Re- and Postperiod samples.The range of scores reported Trable 2.4 reflects a
crosssectional variationin the extent of disclosure of the pension asset allocation.
Specifically, 30.1% and 80.8% of firms are awarded zero point$JNUSUAL and
STANDARDIn year 2008respectively whereas only 2.5% and 11.2% of firms are
awarded zero points dJNUSUAL and STANDARDIn year 2009.UNUSUAL and

STANDARTDfor the Postperiod are, on average, increasddedan (nediar) UNUSUALof
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Pre- and Postperiod ae 2.26 (3)and2.61 (3), and meanmediar) STANDARDof Pre-
andPostperiod ared.26 (0)and2.25 (2). However, the distribution 8UPPORTINGN

2008 is almost similar to that of 2009.
IV . Data Description

4.1 Sample Selection

The ample is composed difiree periods: Prperiod, Transition period, and Post
period. The Prgeriod sample consists observations spannirfgscal year 2003 2008
because data of pension asset allocatisnavailable fromyear 2003, which is the
effective year of the old repting regime (FAS132R). | harnebllect the Preperiod asset
allocation from the 14K pension footnotes for all S&P 500 firms. This allows us to
identify the disclosure variatioramongst thefirms (see Prd&AS 132R(1) period
examples of Appendix A). Everhaugh FAS13R only illustrates the disclosure as
ARequities, bond, "rsenglfima&duntarity disaggreghtes@etifc ot h e
asset categories piension allocatiomn | obtain 1,699 firm/year observations as the-Pre
period sample.

In the Transition period, | collect the pension asset allocasorirom
COMPUSTAT database in order to obtain comparability between two different reporting
regimes. My main sample of the Transition period consistebskrvatios spanning
fiscal year 2008 2010. Howvever, | collect 26 firms' Transition period data spanning
fiscal year 2009 2011 to include the data for the fiscal year before the adoption year of
FAS132R(1) because these firms' fiscal year of 2009 ends before the effective date of the
new reportingstandard.l eliminate 15sample firmsthat do not provide information for

the control variables. dlso delete seven sample firms that do not disdluséair value
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hierarchylevels even after adoption of new reporting standard. This process yields a final
sample of 821 observations from 276 unique firms. Ta@blesummarizegshe sample
selection process.

The Postperiod sample consists observations spannirfgscal year 2009 2010
where the new standard is fully implemented. | hacallect the Postperiod asset
allocatiors from the 10K footnotesfor the Transition period sample firms, yielding a
total of 545 observations from 276 unique firms. | identify the pension asset allgcation
with two dimensiors; the disaggregated asset allocatiocat¢goies of plan asse)sand
the fair valuenierarchy leve(Level 1, Level 2, and Level 3).

Finally, | obtain mostdata for the dependent and control variabfesm
COMPUSTAT. | capture the firms' earnings growth expectation from Duke/CFO
magazine Global Busines©utlook Survey, and monthly bond yields data from the St.

Louis Federal Reserve.
4.2 Descriptive Statistics

Table2.2 describs thedistribution of the dependent variable, ERR, by year. The
mean(median) ERR in the sample is 8.14% (8.25%) with iateartile range of 7.97
8.50%.The nmean (nedian) ERR has declinam/erthe whole Preperiod. Particularly, it
has significantly decreased in year 2004, 2005, and 2009 (t-tedtigr less than 5%).
There are two potential explanations of this trend: planagersrevision oflong term
economic expectations and the effecttlod changed reporting standard-irst, capital
market future expectation is considerably decreased (Chuk ZDUS)SEC also takes
action for the firms to reflect long term market expéion to their ERR assumption

(Stuart 2005). For exampleThe SEC investigates the reasonableness of pension
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assumptions for six firms in October 2004. Second, revised reporting standard
FAS132R in 2003 and FAS132R(1) in 2008quire more transparenisdlosure ofthe
plan asset allocation compdréo each of the prperiod (year 2002 and 2008Jhis
enables investors to precisely assess the reasonableness of ERR compared to previous
times. The cecreased ERR can be attributable to plan managers' adpisthbiased
ERR responuhg to the changed reporting rules.

Panel Aof Table 2.3 displays the Prperiod asset allocatisrthat firms have
disclosed irthe 18K footnotes. Most pension plans disclds@nginvesedin equity and
debt securityassets.The mean (medianproportion ofequityinvestment in the sample is
61.79% (64%). The mean (mediapyoportion of debt security assetsthe sample is
29.98% (29%).33.7% and 22.4%f the samplefirms report theirinvesmentsin real
estate and cash andsbaequivalentsThe proportions of real estate and cash and cash
equivalents are, on average/&% and 1.%%, respectively.While 20.5% of firms
disclosetheir investmerst in nonstandard assetategorie%ALT) such as alternative
investmend, 37.9% of irms ambiguously disclosbeing invested irthe "Other"asset
category The proportions oélternativeinvestmens and"Other' assetsare, on average,
2.66% and 2%, respectivelyln the Preperiod, gnsion asset allocations have shifted
considerably ovetime. The second table of Panel A displays that the percentage of
equity is significantly decreased from 2007 to 2008, while the percentage of debt security
is significantly increased in the same period. This pattern is consistent with the finding of
Amir et al. (2010) that firms have reduced the weight on equities and shifted pension

assets to less risky assets in order to decrease the volatility of comprehensive income
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afterthe adoption of FAS158 Another notable pattern is that firms have monotohical
increased their investments in alternative investmdims.mean proportion @flternative
investmend categories isaugmentd from 1.7% in 2003 tat.2% in 20@. Finally, |
compare my handollected data with Compustat dafde third table of Panel Aisplays
that %OTHER ompusTaTiS larger than the sum 6ALT and %OPAQUEthat are hand
collected, implyingthaCo mpust at A Ot her 0 pension asset
disclosed "Other" category but also alternative investments, cash and casheetgiival
that are specifically disaggregated in the 10K foothote

Panel B of Table 2.3 describes thePostperiod pension asset allocation
Disclosed pension asset allocaBarary significantly across plan sponsors in the Post
period. In the Preperiod of D08, only 19.6% of firm$ave specifically disaggregai
domestic and international equity or government and corporate debt se@wity
tabulated) However, in the Pogieriod, most of firms (89.9% of firms)specifically
disaggregateheir equity and debsecurityassetdy region (domestic or international),
by size (large or small market), by issuer (government or corporatey,grade (above
or below investment grade). For example, the mean (median) proportidebtafecurity
categories follows9.68% (1.94%) in debt securityl.53% (0%) in domestidebt security
0.56% (0%) in internationaldebt security7.24% (5.43% in government debt securjty
10.02% (6.73%) in corporate debt security, 1.49% (0%) in investrrgraide debt security,
and 0.41% (0% in below investmengjrade debt securityrespectively. The mean
(median) of the aggregated debt security investmeni3.95%(29.43%). Since the firm

has flexibility in c¢l assi fdisaggregated requityfanda s s et

* FAS158 requires full recognition of the pension surplus/deficit on the balance sheet and immediate
recognition of actuarial gains/losses in other comprehensive income.
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debt asse$ classification can be based on different criteria. For examplage firms
disaggregate their debt securities by grade (prime and junk) instead of issuer (government
and corporate)Because of thjghe mean (median) 8DEBTPRIMEand%DEBTJUNK

for the irms with the assetcategoriesare 17.326 (14.7%%6) and5.19%6 (5.0%8%), which

are considerably larger than the mean (median) for whole sarMdey firms
specifically disaggregate alternative investments categories thatbkawelisclosed as
part of "Other"assets in the Pygeriod.While 19.45% of firms disaggregate "alternative
investmerit that isless transparerdisclosure,26.3% and 34.7% of firmdisaggregate
specific types ohlternative investments, "hedge fund" and "private equity" respectively.
The proportions of alternative investment categories are, on aver&fs 2n hedge
fund, 218% in private equity, and 3% in fialternative investmest éespectively.

Panel Cof Table 2.3 displays the pension assets allocaifor the Transition
period captired from the Compustat database. The mean (meshangsof equiies and
debt securityassets are 52.80% (56%) and 36.89% (35.1%), respectvieile the share
of real estateand other assets aren average, 1.86%nd 8.09% ofthe total pension
assetsrespectively.

Panel D of Table.3 displaysambiguously disclosed pension assetthe Post
period. The meanof %OPAQUEis 6.71%, which is larger thadOPAQUEIn the Pre
period (2.29%) thatonly includes Other" assetsln the Posperiod, | additionally
include the legal structure type of funds in the opaagsetssuch as common collective
trust funds and commingled fundsgecause disclosure of these types of funds does not
provide useful information in assessingasonablenessf ERR. Since FAS132R(1)

requires firms to disclose their pension assets more detailed categories, the proportion of
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"Other" assets in the Pogeriod (0.98%) is reduced compared to that of freriod
(2.29%) However,in the Pos{period, the proportios of major legal structuretyped
fundsarelarger than that ofi @hei assetsThe mean proportions of common collective
trust funds (%CCT), commingled funds(%COMMINGLED, and mutual funds
(%MUTUAL) are2.63%, 1.2%, and 1.48%respectively

Table2.5 describesontrol variables ér the tes$ in thethree periods. In the Rre
period, the mean (median) ARR.; is 8.78% (10.55%) withnter-quartile range 06.48-
1388%, and the mean (median) tife firm and plan size are $63.3bn ($15.3bn) and
$4.0bn ($1.3bn), respectively. Next, the Transition and Post period, the mean (median)
of ARR\pa-1 1S 12.22% (12.07%). The mean (median)tleé firm and plan size are
$74.1bn ($17.5) and $4.4bn ($1.5bn), respectively. The mean (median) leverage is 26.2%
(24.2%). The mean (median) of fundinatio is 77.8% (76.7%) witmter-quartile range
of 68.3-85.8%, indicating that most pension plans are underfunBednings (measured
before pension expenses) atePbo (4.7%0) of total assefsand the mean (median)
volatility of profitability is 3.5% (15%). The nean ofcash flows from operations 10.46
(10.3%) of total assets, and the mean (median) volatility of cash flows scaled by assets is
2.6% (1.9%). The mean (median) of Level 3 assets are 8.5% (5.1%) of total fair value

plan assets.
4.3 Correlation

Table 2.6 presents the Spearman Correlations between the explanatory variables and the
variables of interesin the Transition periodThe correlation betweeDISC and ERRIs
significantly positive, implying that frmé d i s ark dkely to ke transparent to

justify their higher ERRExceptfor SUPPORTING componerd of DISC are positively
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correlatedwith one anotherSUPPORTINGIs also correlated wittBSTANDARD The
results imply that my four disclosure scores e f | e ct firmsodo tedonsi st
disclosure strategies across various avenues (Botosan 1997).

Amongst variables of pension asset allocations,%EQUITYcompusta
and%RE:ompusTaare positively correlated with ERR, BUDEBTcompusTalS Negatively
correlated with ERR. Thisuggestshat firms are likely toexpecthigher return of
pension fundsvhen theyhold riskier assets, such as equity and real est&ef-VPAIs
also positively correlated with ERRecause most of Level 3 assets are riskier assets.
ARRyp;1 andARRAapy:2 are positivey correlated with ERRindicating that firms consider
the historical return in their assung ERR. LEVERAGEiIs positively correlated with
ERR, suggesting that financialbonstrainedirms are likely to assume higher ERR to
minimize pension expense. Canly to my expectation,STDROAand STDCFO are
negatively correlated with ERRconjecture that firms with business risk are more likely
to have aconcern abouadditionalcontributionto the plan resulting in investingn less

risky pension assets and assng lower ERR.
V. Empirical Results

5.1 Does opaque disclosure of asset allocatidacilitate ERR managementin the
pre-period?

Panel Aof Table 2.7 presents theaesults of estimatingEquation la, to test
whether opaque disclosure of pension asset abdion is associated with ERR
managementn the Preperiod. Note thathe asset allocatiento %OPAQUE are
ambiguously disclosed being invested ii@theld assets Particularly, | separately

estimate ERR and future ARR for the limited sample period front 20@2008 in order
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to isolate the SEC intervention effetly warning (2002) and investigatioBQ04. In the
first two columns | estimate ERPby using all sample othe Preperiod and in the next
two columns, | estimate ERR for fiscal year 2006 to 2688ple.

In the Column (1), I find tha?®oOPAQUEis positively and significantly related
with ERR at less than 10% level in tipeoled regression where standard errors are
corrected for clustering at the firm lev@he relatioship between opaque discloguand
the assumed ERR is heightened when | regress BRBxplanatoryvariableswith the
sample fronfiscal year 2006 to 2008. Column (3) presents thh@PAQUEis positively
and significantly related to ERR at less than 1% level. In the ColumpPo@RPAQUEIs
positively and significantly related witthe assumed ERR at less than 10% lauethe
presence of firm by year fixed effectfhe magnitude of estimated coefficients in
specifications with firm fixed effects should be compared to the within variation
rather than therosssectional variation. Therefore, the results imply thatfirm is more
likely to increase ERR wheit increasesOther" assets in the pension asset allocation.
However, Column (4) presents that the coefficien#@PAQUEis insignificant.

Consistent with Amir and Benartzi (1998)¢e allocatiors to riskier pension assets
such as equities and alternative investmentspasgtively and significantly associated
with the assumed ERR in theooled model and fixed effect mog@hplying that these
coefficients represent a part of risk premium of each pension assets.
Unexpectedly%CCE s also positively and significantly related wittie assumed ERR
in the Column (1). Larger plans are more likely to assume higher ERR, consistent with
the fact that larger plans have superior resources and better opportunities to expect better

returns of pension funds. Howevdf]RMSIZE remains negatively and significantly
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associated withhe assumed ERR the pooled modell posit that smaller firmsave
strong incentive to manipulate ERR upward becalusemaller firmsearnings are more
likely to be affected byhe pension expense. To explore this conjecture, | test the same
specification with additional explanatory variabl8ENSITIVITY (log ratio of total
pension assets to operating incomiefind that the significancef the coefficient on
FIRMSIZE disappeas (not tabulated)Sincehistorical return of pension fund should be
considered in assumingRR, positive and significant association betwdeRR and
laggedvariablesof ARR is expectedlhe coefficient onARR:.; is significantly positive in
the Column (3), while it is insignificamy the Column (1)

Panel B ofTable 2.7 presents the regression results of estimating future ARR.
Since firms vith more opaque assets have expected higher setditie pension fungds
investigate the reasonableness of this expectation by regressing one year ahead of
actual returrrate ARR.1) andcompounded rate of annual return for year t+1 and t+2
period(ARR:2) on %OPAQUE In the firstfour models,| estimateARR.:; andARR:, by
using all sampldirms of the Preperiod | investigate the association between opaque
disclosure anduture ARR with the pooled regression model in the Colughnand (3,
andthe firm fixed effect model in the Columi@)(and (4). | find that the coefficient
on %OPAQUEis insignificant in the Column (1), but is significantly positive at less than
1% level in the Column (2), implying the opaque assets are positively associtited wi
future return of pension funds in the sample pericgdparatelyestimate the future ARR
with the opaque assetsith limited sample periodrdm 2006 to 2008. Column (5) to (8)
presents that the coefficients ®%OPAQUEare all insignificant in the poadeand fixed

effect models. Overall results suggest that higher ERR with opaque assets is not
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supported by the future actual return of opaque assets in the limited sample period,
indicating that opaque assets facilitate ERR management.

Next, | estimate thgap of ERR and\RR., (ERRMINUSARRwith the opaque
assets. If opaque disclosure of asset allocafamilitates ERR manipulationthe
significanty positive coefficient on %OPAQUE is expected. Panel C of Tab®7
presentghat in the pooled model, theefficient on%OPAQUEIs negatively significant
at less than 5%evel in the Preperiod, while it is insignificant with the limited sample
period.

5.2 Does the disclosure regime shift affect ERRs more for firms that disclosed
opaquely in the Preperiod?: Transition tests

In the Transition period, investigate whether firms with poor disclosure in the
Preperiodtend to decreagbeir ERRIn the Posiperiod Panel A of Tabl@.8reports the
regression results of Equation 2 with firm fixed effects. In tb&u@n (1) of Panel A, |
regress ERR on covariates, includingicator variableLOWUNUSUALLOWINFER
LOWSTANDARDandLOWSUPPORTINEthat capture the variation of ERR fafirm
with poor disclosurdased oreach of four disclosure categoriésdicatorvariables are
set to one if each of four disclosure sco(gmusual Score, Inferred Score, Standard
Score, and Supporting Scoris)below the annual median of the sample distribution for
the year.The regression model focuses on examinkigat disclosurescore categories
drive ERR adjustment for the firms with poor disclosurg using the interaction terms
(LOWUNUSUAL*POST, LOWINFER*POST, LOWSTANDARD*POSTand

LOWSUPPORTING*POSTI find no significant coefficient on these interaction terms,
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implying that single measurement of disclosuseoreis unable to captur¢he poor
di s c | o s ERRevarittiorr retased to a shift in reporting regime.

Next, | estimate ERR witkhe indicator variablel, OWDISC, and its interaction
term with POST Note thattOWDISC indicates firms with poor disclosuréentified by
DISCthat isthe aggregatef four disclosure scoreolumn (2) of Panel Aresent that
LOWDSCOREPOST s negatively and significantly related with ERR at less than 5%
level, implying the firms with poordisclosure arenorelikely to decrease¢heir ERR in
the Postperiod. Thecoefficient on LOWDISC*POST indicatesthat firms with poor
disclosuredecrease 10.1 basis points of their E€dRpared to other firms the Post
period.

In the Column 3) to (5) of Panel A | investigatethe association between ERR
adjustment and firms' disclosure improvement by measuring the chab§®©{sum of
UNUSUAL, STANDARDand SUPPORTING: Column (3) presents that indicator
variable, POST and its interaction term,HICHANGEPOST, are negatively and
significantly related with ERR at less than 5% levEhe significant coefficierst on
HICHANGEPOSTandPOSTindicate that firmdend todecreasd0.7 basis poirdin the
Postperiod compared to other firms when they considerablyrove their disclosure
level, where other firms decrease, on avera8e8 iasis points of ERh the Posiperiod.
Column (4) presents that the coefficienttddWCHANGE*POSTSs significantlypositive
and the coefficient oROSTis significantly negativeThe resultsndicae that firms are
likely to increase 13.2 basis points BRR in the Posperiod compared to other firms
when their disclosure level is not improved, where other firms decredsbdkis points

of ERR in the Posperiod. In the Columny), | incorporate two interaction terms,
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HICHANGEPOST and LOWCHANGE*POST within one model. The significant
coefficient onLOWCHANGEPOSTindicates that firms that do not improve the level of
disclosuretend to increasdl.5 basis pointsof ERR compared d the firms that have
marginallyimproveddisclosure level

To testtherobustness of results, | examine the intmporal change of ERR with
thevariables of interest arttie changes afontrol variables between 2008 and 20&%d
between 2008 and 201Below isthe inter-temporal change regression model. | use the

current year change of variables in Equation 2.

srdd 7 ol H4d sd krrtd p A Frrtd FE 4

ST Sk =1 @0 FE b= «

S P9 FAY b4 44 =940« 30 =41

s r=d P sa7d kg o H=2{tLp

27 A EEmd prrd=1orod F+= 2 2 Fa &
A rdd= »H{drra bk sdarle

st red o I H retr

Panel B of Table2.8 reports the results dhe inter-temporal change regression

bon S v U v S e S

between 2008 and 200€olumn (1) of Panel B presents thaOWUNUSUALIis
negatively and significantly associated with the change of ERR at less than 10% level
implying that the ERR adjustment dfOWDISC firms is mostly driven by the
LOWUNUSUALsample firmsThe results for variables of interest in Column (2)5)oof

Panel B are consistent with Panel A of TaBl& where the coefficients and their
statistical significance on the change of ERR are differeBignificantly regative
coefficients onLOWDISCand HICHANGEprovide evidence that these ssdimple firms

are likely to adjust ERR downward in year 2009, agdiBcantly positive coefficient on

LOWCHANGENdicates these sb-samplefirms are likely to increase their ERR in year
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2009compared to other firmg?anel C of Tabl@.8 reportsresults ofthe intertemporal
change regression between 2008 and 2010. Column (1) of Panel C presents that the
coefficienton LOWUNJSUALIs insignificant. Thecoefficients on griables of interest in
Column (2) to §) of Panel Cremain significant in the predicted direction aar@ also
consistent with Panel And Bof Table2.8.

Collectively, the regression results provide consistvidence that firms with
poor disclosure are likely to decrease their ERR in thepavgtd. While the decrease of
ERR is small in magnitude, these estimates are consistent with adjustments of biased
ERR, which is economically meaningful. Tests withtertemporal regression also

provide supportive reswbf Hypothess 2

5.3 Does opaque disclosure of asset allocation facilitate ERR management even in
the Postperiod?

| investigate whether firms use opaque disclosure to manidtR¥feven in the
Post-period Note that he category of opaquassets includenot only"Othet' assets but
also uninformatively discloselkgal structure type of fundsuch as commingled fund
andcommon collective trust fund®anel A of Tabl&.9 reports the resultsf esimating
Equation 3a and 3b by using the pooled model (first tbod@mns) and fixed effect
model (next threecolumns). Column (1) presents th&OPAQUE is positively and
significantly associated with the assumed E&Ress than 1% levellhe significant
coefficient 1 %OPAQUEindicates thattheincrease®f ERR aremostlikely to occur in
1.7 basis poirdincrementsas result of 1% point increase of opaque assets. Column (2)
and (3)present tha®#0OPAQUEIis negatively andsignificantly related withARR,; and

ARR;; at less than 1% levelespectively.
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Column (4) of Panel A presents thtdte opaque assets angositively and
significantly associated with ERR at less than 1% level with the presence of firm fixed
effect. The wmefficient on %OPAQUE indicates irms are likely to increase 0.7 basis
points of ERR when they increase 1%tbé opaqueassetscompared to debt security
assets. Column (5) and (6) present tBeB®PAQUE is negatively and significantly
associated with future actual returARR.1 and ARR.,) at less than 1% with the
presence of firm fixed effect, indicating thétte opaque assets tend to incur adverse
consequence ithe futureactual returns of pension fusnd also regresERRVMINUSARR
(thegap ofERRandARR.2) on the opaque assets withreaspecification of Panel A of
Table2.9. Column (1)and(2) of Panel Bpresent that the coefficient &OPAQUE s
significantly positive at less thari% level in the pooled model aricted effectmodel
respectivelyjndicatinghigherERR withopaque disdsureis not justifiedby that of the
future actual retum These results providevidence that firms tend to ussaque
disclosureof the asset allocatiomn orderto manipulatetheir assumed ERR even under
the new reporting regime.

In the Panel C of Tae 2.9, | specifically explorehe opaque disclosurby the
fair valuehierarchylevel of the pension asset€olumn (1) presents th&sL20OPAQUE
(Level 2 opaquessets) is positively and significantly related with the assumed ERR at
less than 1% levelwhereas the coefficients dL10OPAQUE and %L30PAQUE are
insignificant. Column (2) and (3) present that%L20PAQUE is negatively and
significanty associated withRR.1 andARR:; at less than 1% leveThe resultsndicate
that opaque disclosure of Lev&bssetss highly associated with the assumed EiRRhe

positive direction and this relation is nqustified by future actual return conjecture
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that these results reflect the fact that most of the legal structure types of funds are
classified as Leve? assets.

In the Panel D of Table2.9, | repeat analysis with the components of opaque
assets, specificallypoCCT, %COMMINGLED %MUTUAL, %RIC, and %OTHER
Column (1) of Panel D reports th&dCCT, %COMMINGLED, and %MUTUALare
significantly and positively ftated with ERR at less than 1% level, a%eRIC is
significantly and positively related with ERR at less than 5% level. Howeher
coefficients on %OTHER are insignificant. Column (2) and (3) presents
that %CCT, %COMMINGLBD, and %MUTUALare significantlyand negatively related
with ARR.; at less than 1% or 5% level, a#@RIC s also significantly associated with
ARR;; at less than 5% level. The results imply that firms are more likely to manage their
ERR with legal structure type of funds, and "Otherseds are not likely to be used for

managing ERR in the Peperiod.
V1. Conclusion

This study examines whether earnings management is associated with disclosure
by focusing orpensionassumptiormanagement hypothesize that firms discretionarily
assume higher ERRy withholding information about pension asset allocaiomder the
less transparent environment, and such firms decrease ERR undgedter reporting
transparencyl also posit thafirms assume higher ERR by using new type of opaque
disclosure even under the neeportingregime.l test these hypotheses by compatimg
higher ERR that is driven by opaquessetdo the future actuatate ofreturnof opaque
assetsin the pre and posfperiod tests, andby comparing ERR of firms with poor

disclosure between two different reporting regimes in the transition period tests.
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Particularly, the mandated changé reporting standardallows us to examine the
managers' reporting choice of ERfased on voluntarily disclosure of pension asset
allocaton in the preperiod by using selfonstructed disclosure scores. | believe that
disclosure scoeeprecisely measure the variation of disclosure about pension asset
allocatiors thatarelinked to ERR management.

First, thisstudy provides evidenceahopaque disclosure of plan asset allocation
is associated with ERR managementler the old reporting regime. Secondly, | find that
firms with poor disclosure are more likely to adjust their biased ERR under the new
reporting regime. The results suggékat for the firms with poor disclosurethe
mandated transparency in pension asset allocation phajel ale in reducing the ERR
management. | also find thAtms decrease ERR in the Post penwdentheyimprove
the extent of disclosur&inally, ERR management is facilitated by the opaque disclosure
even under the new reporting regime. Particularly, | find that firms tend to assume higher
ERR through the opaque disclosure when they disaggrdgatedirectly invested funds
with no description of mderlying asset classes

This paper includeseveralimitations First, one or two years of the future actual
rate ofreturndoes not seeno bea longenough time horizon tecomparewith ERR
because ERR should be assumed based on the average longxpeeted return of
pension fund asset8ly measurement of the future actual return can be affected by
realized returns of a particular point tine futuretime line. Amir and Benartzi (1998)
document that pension asset allocations are better predictongftérmreturn rather
than short term returnSecond, the indicator variables to identify firms with poor

disclosure may roughly reflect the relation between the dependent variable and the extent
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of disclosure. Since indicator variables are used to mapn#énuous variable onto a
dichotomous measurement space, the mapping process can be critical (Hay et al. 2006).
Therefore, the dependent variable in this study can be sensitive to these critical points of

the mapping process.
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Appendix A: Examples of asset allocation disclosure from 1R filings

Pre-FASB 132(r)(1) Period:Examples of Unusual Scor€UNUSUAL

The Unusual Score classifies firms on a spectrum, from npasfu@ to most transparent,

based only on disclosures made in theKlffension footnote.

Alcoa Inc:Zero poins (most opaque)

Asset category Palicy range 08 il
Equty secunes - Ei] W
Debtseruies - 4 Iy
Realestate % 1 b
Other i ! j
Totd 100%a 1004
Al coa I nc. is assigned zero points as it

description of what the underlying asset clasgsy be (cash and cash equivalents /
alternativetype assets).

Schlumberger LimitedOne point

[ [afl
By s i fih
Dt i ]
(it s Il Il

Th aset alcaionobecves s o v the poolk mong vl s s o educe vty whl etamang e grvades e st et of e content i e v of
g5k These s 10 estnent ofanyplaaset i Scbfumberg common stk e st elocation sty v st oy, e vestnents sbove consst ey of v vestoents seh s
et and pvet ey
Schl umberger Limited is assigned one poi ni

description of what the underlying asset class is (cash and cash egsiyakaitestate /
alternativetype assets).

Raytheon Company: One point

Pension Benefits Asset Information

Asset category 2008

Debt seourities 304
Equity securties 3%
Cash 18%
Real estate kil
Other 10
Total 100%

igned one point as it di

Raytheon Company s as s s a
the possibilities for what AO

narrows down
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AutoZone Inc. Two Points

August 29, 2009 August 30, 2008
Current Target Current Target

Domestic equities 17.0% 22.5% 22. 7% 27.5%
International equities 403 340 333 29.0
Alternative investments 264 305 il4 30.5
Eeal estate 8.7 11.0 115 11.0
Cash and cash equivalents 16 20 0.3 20

100.0% 100.0% 100.0% 100.0%

AutoZone Inc. is assigned two points as it disaggregates alternative investments into a
separate category, but provides no description of what specific types of alternative asset
classes they are (e.g., private equity, hedge funds, commodities, etc.).

BB&T Corp: Three points

BB&T perndicalyreviews s asset alloeaton and svestment palicy and durmng 2006 made changes to s target asset lloeation, BBET has esteblished guidelines within each asset category to ensure the appropnate belance of sk and
teward. The current target asset alocations for the plan assets inchudz 2 eange of 3% bo 4% for U8, equty secustes, % b 13% fordntemational equaty secuties, 20% to 307% frfived incame secusites, and 10%to 30% for eltemative ivestments,
whichinchude real estet,hedge finds, pivate equites end commoditie, with any remainderto be held i cash equvlents, The alloeaton of plan assets fr th defined benefitpension plans, by asset cetegary as of December 3, 208 and 20735
detaledinthefabl el

Dember 11,

Alcation of Plan Aves ] m
U8, equiy secunties 4y Bl
nemational equy secunties i i
Fied income secuites i i
Alernatve investments ) )
Cash equuvalents B M

Totd 100 100

BB&T Corp. is assigned three points as it disaggregates alternative investments into a
separate category, and also provides a narrative description of what asset classes are
included in the alternative investments category.

Equifax Inc Four pointgmost transparent)

Range Actual
USRIP 2008 2007 2008 2007
Carge-Cap Equity 10% 35% 5% _35%  14.3% 20.6%
Private ?;fmrquw 2%-10%  2%—B% 7.5% 6 2%
Hedge Funds 10%—30% 15%-30%  19.0% 19.4%
Real Assets 2%—10% 2%—10%  6.3% 1.7%
Fixed Income 15% 40% 10%—25%  28.9% 12.3%
Cash 0%—15% 0%—15%  B.7% 9.2%

Equifax Inc. is assigned four points as all disclosed asset categories are labeled by
underlying asset class; there are no opaque categories. It disaggregates each alternative

asset class into a separate categuatli a specific asset allocation percentage disclosed
for each.
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Pre-FASB 132(r)(1) Period:Examples of Inferred Scor¢INFER)

The inferred score classifies firms on a spectrum, from most opaque to most transparent,

by attempting to compare asset categodisclosed in the 1R pension footnote to the

6trued underlying asset allocation in that

2008 is partially inferred from the 2009 p&dASB 132(r)(1) reconciliation of Level 3
assets from beginning to endlthe year. The opening balance of Level 3 assets in 2009
provides the ending balance for 2008yake the assumption that Level 3 assets are most
likely to be alternative asset classes (real estate, private equity, hedge funds, or
commodities).

Caterpilar Inc: Zero poins (most opaque)
* Level3 ending balance for 2008$231m

Targt PercentageofPlan

Alneston Aussteat Vegrand
a0 il an bl
1.5, pension:
Equty securies 0% 10 % T4
et aecuries P i bk i
R safe M - - _
gt - - H -
T 0% oy 0% 0%
| | | |

Caterpillar Inc is assigned zero points because it hagemanlLevel 3 assets at the end of
2008, yet provides no disaggregation or even narrative disclosure of the exaftange
asset classes that are likely to be Level 3.

Lockheed Martin CorpOne point
* Level3 ending balance for 2008$3,015m

Defined Bangit
Pansign Plavs
2008 2007
Assetcategory:
Equiry seruities 4% il%
Debt secunties X ]
Ozt IE !

100% 100%




100

Lockheed Martin Corp is assigned one point because it hazarorLevel 3 assets at the
end of 2008, but does disaggregate asset category AOthero i
does not provide any narrative disclosure

Quintiles Transnational Holdings Ind@.wo points
* Level3 beginning balance of 2009 = $1,792m

Drecember 31,
Fosit-Fetirement

Fension Plan EBenefit Flans
2HEE 200 T 2HEE 200 T
Equnitss 3205 S0 S5%% 55%%
Diebt 5204 33%% 302 2005
E.eal estate 5% 5% 204 T%%
Cther 10%% O T%% g
Total 102 102 102 102

Quintiles Transnatioal Holdings Inc.is assigned two points because it has-pem

Level 3 assets at the end of 2008, but do
2008. It gets one more point than the previous example because it also disaggregates
AReal E s tseparaeocategory, thereby narrowing down the possibilities for what

AOt her o might be. However, It still does
these AOthero assets actually are.

Bank of New York Mellon CorpThree points
* Level3 beginning Blance of 2009 = $222m

Asset allocations Domestic Foreign
{in millions) 2008 2007 2008 2007
Equities 57% 67% 5300 59%
Fized income 33 26 a2 29
Private equities 5 2 - -
Alternative investment 4 3 10 10
Feal estate - - 3 2
Cash 1 2 2 -
Total plan assets 100% 100% 100% 100%

Bank of New York Mellon Corp is assigned three points because it hazeno.evel 3
assets at the end of 2008, and also disaggregates at least one specific category that is
likely-Level 3 (private equity, alternative investmeraisd real estate).
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PostFASB 132(r)(1) Period Examples ofransparent andpaque disclosuria

the 10K pension footnote

Transparent disclosure

Bristol MyersSquibb, Inc.

Plan Assets

The fair value of pension and postretirement plan assets by asset category at December 31, 2009 was as follows:

Drollars in Millions Level 1 Level 2 Level 3 Total

Equity Securiti
ity Secuntes S174 $1516 S 8 § 3248

Fined Income Securties

139 322 — 461
U5, Treasury Bills
uy 113 — — 113
U5, Government Agency Secutities
- 18 — — 18
Government Backed and Index Linked Government Securities - -
- . - .

C te Debt
orporate De — 204 18 312

Short-Term Investments
— 219 — 219

Mortzage and Asszet Backed Securities
e — a0 19 109

Hedge Funds _ 63 — 83
Real Estate _ 8 g 16
Venture Capital and Limited Partnerships . — 30 301
Insurance Contracts _ — 141 141
Cash and Cash Equivalents (14 _ _ (14)
(14 (13)

Total plan assets at fair value - }
51080 52816 5385 § 3381

Bristol MyersSquibb Co.disclosure is relatively transparent as all disdossset
categories are labeled by asset class; there are no opaque asset categories disclosed.
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Alcoa Inc.
Lenel] Level2 Level3 Toul
Equity securties § 1 N 0s § 13
Equity securifes (conmingled fnds) - A - 13
Debt secunites L) 4y - 45
Other fwestments m i) T 1163
Totel* § 30 § W § TR § 360

Marsh & McLennan Inc.

Fair Walue Measurements at December 31. 2009

Quoted Prices in Significant
Active Markets Other Significant
for Identical Observable Unobservable
Assets Inputs Inputs
Assets (In millions of dollars) (Level 1) (Level 2) (Level 3) Total
MMC common stock 5 176 3 . 3 _ s 176
SEEED SEEE 1,611 176 11 1.798
Government securities =3 3T z P
Corporate obligations 17 950 5 a7
Partnership interests - - 301 301
Common/collective trusts g 4 165 _ 4173
Insurance group annuity contracts . . 17 17
Short-term investment funds 299 3 _ 202
S
R — 10 — 10
Other investments 125 24 180 239
Private equity _ . 236 235
Real estate 3 4 269 576
Total invest t
otal investments 5 2 254 5 5 FA2 5 1,122 $9.128
SLM Corp.
Based on
Other
Fatr value at (uoted prices 1n (bservable Fatr value af
Degenther J], active markets Tnputs Unobservable Decamber 31,
pl] (Level ) (Level 3} Toputs (Level ) 2008
Ausets messred a vl o a e bt
Yoo S R TS 1106110 RLTAR!
Cash and e vy § i 3 - e -
Mot s Y = L0130 =
- ReETET TR e
Total investments § U712 . I R 1 - 509

The three examples above are relatively opaque disclosure, as there are opaque and
uninformative asset categories, with no narrative disclosure of what the underlying asset
class might be.
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Appendix B: The coding schemes for the overall disclosure scam the

pre-FASB 132(r)(1) period

The disclosure score in the gFASB 132(r)(1) periodDISC) is the aggregate of four

scores: the unusual scotdNUSUAL), the inferred scordNIFER), a score for extent of

di sclosure of t he HAeguitpandidebt3TANDARDsaedta strat e gor
for extent of disclosure of other supportingmte of information in addition to the asset

allocation tableSUPPORTING:

I. Unusual Score: Measures extent of disclosure dadssetcategories other than

Equity, Debt, and Real Estate

0: If the firm disaggregatesnly an"Othel' category with no nartave disclosure

of what the underlying asset classes are.

1: I f the firm disaggregates an fAOthero
al so di saggregates fnACash and Cash
down the possibiltesfawh at A Ot her 06 mi ght consi st o
1: If the firm disaggregates diDther' category but provides some narrative
disclosure  of what the underlying asset classes are.

2 : I f t he f i r niterdativeirveptynentdog aotre SiLamifA d par
category with no narrative disclosure of what the underlying alternative asset
classes are.

3: I f t he f i ritemativeinsestgegdoe guvat &ds ndAr ati ve d

what the underlying asset classes are.
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4: If all asset classes disaggregatedtlvy firm are transparent (i.e., they are
labeled by what the underlying asset class is). There are no opaque categories

disclosed.

Il. Inferred Score: Measures extent of disclosuref non-standard asset categorieby
comparing the 16K asset allocationdisclosure to the 2008 ending balance of Level 3
assets, obtained from the 2009 Level 3 reconciliation. Higher score is given to firms
that disaggregate at least some likelzevel 3 category (Real Estate, Private Equity,

Hedge funds, or Commodities).

0: If the firm discloseso likely-Level 3 categories even thoughere is a non

zero ending balance of Level 3 assets for 2008.

1: If the firm has norzero ending balance of Level 3 assets for 2008, but
disaggregates diOther" categorybut no supportinglisclosure on the underlying

asset classes).

2: If the firm has norzero ending balance of Level 3 assets for 2008, but

di saggregates an AOthero category (but
asset cl asses) i n addiyt This firm gets two (a8 Re a |
opposed to one) point because the disag
the possibilities for what the AOthero
3: If the firm has norezero ending balance of Level 3 assets for 2008, and
disaggregates sonvategory of likelyLevel 3 assets (Real Estate, Private Equity,
Hedge funds, or Commodities). Firms that disaggregate more than one likely

Level 3 category does not get addi ti oneze
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and APrivate Equetpoidoesthah gefi mm wi

or fAPrivate Equityo).

lll. Standard Score: Measures extent of disclosure of standard categories (equity
and debt)
+1: If the firm disaggregatesjuitiesby region (U.S. / International)
+1: If the firm disagregategquitiesby size (Small / Mid / Large)
+1: If the firm disaggregatedebt securitiedy issuer (Government / Agency /
Corporate
+1: If the firm disaggregategebt securitieby region (U.S. / International)

+1: If the firm disaggregategebt sectities by grade (Prime / Junk)

IV. Supporting Score: Measures extent ofdisclosure of supporting items of
information in addition to the asset allocation table
+1: If the firm dsclosestarget asset allocation for the coming year
+1: If the firm discloses proportion of assets in own company stock
+1: If the firm discloses a separate ERR for each asset category disaggregated in
the table
+1: If the firm discloses average historical (actual) return on pension assets

+1: If the period for which historical reins are disclosed is at least ten years.
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Appendix C: Variable definitions

Variable Name

Definitions and data source

POST

Indicator variable if firms' fiscal year end is po
FASB132(r)(1) period, then set to one. Otherwise, set to ze

DependentVariable

ERR
ARR

ARRp,

ARRy2

The expected rate of return (ERR) assumption on per
assets: Compustat

The actual investment return on pension assets / Begif
balance of pension assets: Compustat

0 Ajustedd ARR, computed by replacing fiscal year 200BR
with fiscal year 2007 ARRCompustat

The compoundedate of annual return on pension assets
year t+1 and t+2: Compustat

ERRMINUSARR ERRminusARR;,.
Variables measuring asset allocation disclosure transparency in the pfeASB132(r)(1)
period

The firmds Unusual Scor e
UNUSUAL,LOWUNUSUAL LOWUNUSUAL is an indicator variable set to one

INFER, LOWINFER

STANDARD,
LOWSTANDARD

SUPPORTING,
LOWSUPPORTING

DISC, LOWDISC

UNUSUALIs below the annual median for that year.

The firmds I nferred ScorB
LOWINFERIis an indicator variable set to one INFER is
below the annual median for that year.
The firmbs Standar d Scor e
LOWSTANDARDIis an indicator variable set to one
STANDARDSs zero pointgor that year.

The firmés Supporting Scor
LOWSUPPORTINGIis an indicator variable set to one
SUPPORTINGS below the annual median for that year.

Disclosure score ithe Prepeliod that is calculated by sum
total points earned with four categoriddNUSUAL INFER
STANDARD and SUPPORTING LOWDISCis an indicator
vari abl e set t DISCasnbelowi thie artnums
median for that year.

Variables measuring change
FASB 132(r)(1) period

in aset allocation disclosure transparency from preto post

HICHANGE

Identifies firms whoseDISC improved from 2008 to 200¢
I ndicator vari abl e set t o
UNUSUAL + STANDARD+ SUPPORTINGIs in the highes
quintile of the distribution. The change measure does
includeINFERbecauséNFER cannot be measured for 2009.




LOWCHANGE
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Identifies firms whoseDISC deteriorated from 2008 to 200
Il ndi cator vari abl e set t o
UNUSUAL + STANDARD + SUPPORTINGIs in the lowest
quintile of the distribution. The change measure does
includeINFERbecauséNFER cannot be measured for 2009.

Asset allocation from Compustat

%EQUIT YeompusTat
%DEB TcompusTaT

%HECOMPUSTAT

%OTHERcompusTAT

The percentage of pension plan assets invested itlesqu

The percentage of pension plan assets invested in debt
securities

The percentage of pension plan assets investexhiestate

The percentage of pension plan assets not invested in equi
debt secuties, or real estate

Asset allocation for the preFASB 132(r)(1) period, handcollected from 10K filings

%EQUITY

%DEBT

%RE

%ALT

%CCE

%OPAQUE

The percentage of pension plan assets disclosed as
invested in equities

The percentage of pension plan assets disclosed ag
invested in debt securities

The percentage of pension plan assets disclosed as
invested irrealestate

The percentage of pension plan assets disclosed as
invested in alternativenvestmentssuch as private equity
venture capitaldnds, hedge funds, or commodities

The percentage of pension plan assets disclosed as
invested in cash or cash equivalents

The percentage of pension plan assets disclosed as
invested in "Other" assets

Asset allocation for the posFASB 132(r)(1) period, handcollected from 106K filings

All measures represent percentage of pension assets disclosed as being invested in €

category.
%CCE

WBEQUITY

%EQUITYUS

YEQUITYINTL

EQUITYLARGECAP

%EQUITYSMALLCAP

Cash or cash equivalenfimcluding money market funds ar
short term investmen)sard Guaranteed investment contract

Equities, equity mutual funds, and equity commingled funds

Domestic (US) equities, equity mutual funds, and eq
commingled funds.

International equities, equity mutual funds, and igg
commingled funds

Large market capitalization equities, equity mutual funds,
equity commingled funds

Mid or small market capitalization equities, equity mut
funds, and equity commingled funds




%EQUITYTOTAL

%DEBT

%DEBTUS

%DEBTINTL

%DEBTGOV

%DEBTCORP

%DEBTPRIME

%DEBTJUNK

%DEBTTOTAL

%RE

%ABS
%DERNATIVE
%HEDGE

%PE

%ALT

%OPAQUE
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The agregate of equity investments, disclosed under any g
following labels:%EQUITY, %EQUITYUS %EQUITYINTL,
%EQUITYLARGECAP, %EQUITYSMALLCAP

Debt securities, debt security mutual funds, and debt sec
commingled funds

Domestic (US) dbt securities, debt security mutual funds,
debt security commingled funds

International debt securities, debt security mutual funds,
debt security commingled funds

Government debt securities, debt security mutual funds,
debt security commingled funds

Corporate debt securities, debt security mutual funds, and
security commingled funds

Investmertgrade debt securities, debt security mutual fu
and debt security commingled funds

Below-investmenigrade debt securities, debt security mut
funds, and debt security commingled funds

The aggregate of debt investments, disclosed under any of
following labels:%DEBT, %DEBTUS, %DEBTINTL,
%DEBTGOV, %DEBTCORP, %DEBTPRIME, @BTJUNK

Real estate and real estate funds

Mortgagebacked securities and asbeicked securities
Derivatives such as futures, options, and swaps

Hedge funds, funds of hedge funds, and absolute return fur
Private equiy fundsor venture capitalunds

Limited partnerships or alternative investments

Disclosed as being invested in "Other" assets or legal stru
type of funds such as mutual funds, commingled funds,
common/collective trust funds withonnarrative disclosure ¢
what the underlying asset class is.

Other Control variables

STDARR

FUNDING

PLANSIZE

FIRMSIZE

The standard deviation of ARR over the past three ys
Compustat

Fair value of plan assett the yeaend/ Projected benefi
obligationat the yeaend Compustat

Natural logarithm of [1+fair value of plan assets] at the en
the year: Compustat

Natural logarithm of [1+total assets (AT)] of the plan spor
at the end of the year: Compustat
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Longterm debt + Debt icurrent liabilities / Total assets at t

LEVERAGE end of the year: Compustat
Income before extraordinary items and pension expense /

ROA assets at the end of the year: Compustat

CFO Cash flow from operations before pension contributions / T
assetstthe end of the year: Compustat

STDROA The standard deviation of ROA over the past three ye
Compustat

STDCFO The standard deviation of CFO over the past three y
Compustat

The percentage dfevel 3 assets to total plan assatshe ed
L3_FVPA of year For 2008, thebeginning balance of Level 3 assets

2009is used atheending balancéor 2008.

Weighted average expected earnings growththim next 12
GEXPECT months: Duke's Fuqua School of Business/CFO Mags
Business Outlook
Average default spread between AA#ted and BAArated

BSPREAD bond at the end of yeaBt. Louis Federal Reserve databa:




Figure 2.1 - Timeline of Tests
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Effective date of
FAS132R)

Preperiod Postperiod
2003 008 | 2009 2010
Transition
Effective date of period Tests
FAS132R)(1)
15 Dec 2009

15 Dec 2003
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Table 2.1- Sampleselection

Number of  Number of
Observations Firms

PrePeriod
S&P 500firms with definedbenefitpensiongrom 2003- 2008 1,699 303
PostPeriod
S&P 500firms with defined-benefit pensionsn 2008 297
Less:Firmswith missing data focontrol variables -15
Less:Firmsthat do not disclose fair value hierarchy in 20 -7

2009 - 2010 545 276
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Table 2.2 - Descriptive statistics of the expected rate of return (ERR) on
pension assets

Year N P5 P25 P50 P75 P95 Mean SD

(Preperiod)

2003 259 7.32 8.20 8.50 8.90 9.00 8.46 0.59

2004 279 7.34 8.00 8.50 8.75 9.00 8.36 0.59

2005 287 6.97 8.00 8.50 8.50 9.00 8.21 0.69

2006 296 6.65 8.00 8.25 8.50 9.00 8.13 0.72

2007 293 6.82 7.92 8.25 8.50 9.00 8.12 0.66

2008 285 6.58 7.80 8.20 8.50 9.00 8.06 0.69

(Postperiod)

2009 276 6.60 7.75 8.00 8.50 8.80 7.94 0.81

2010 269 6.50 7.50 8.00 8.26 8.75 7.86 0.81

Total 2,244 6.80 7.97 8.25 8.50 9.00 8.14 0.72




Table 2.3 - Descriptive statistics of pension sset allocation

Panel A PreFASB 132(r)(1) period

Data distribution (handollected data)
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% of firms
Variable N P5 P25 P50 P75 P95 Mean SD with the
category
%EQUITY 1,699 37.0 57.0 64.0 70.0 780 618 13.4 99.4
%DEBT 1,699 13.8 24.0 29.0 35.0 500 300 11.3 99.6
%RE 1,699 0 0 0 3.0 9.0 18 31 33.7
%CCE 1,699 0 0 0 0 7.7 1.5 6.3 22.4
%ALT 1,699 0 0 0 0 16.0 2.7 7.6 20.5
%OPAQUE 1,699 0 0 0 3.0 11.0 2.3 49 37.9
Data distribution by year (harzbllected data)
%EQUITY %DEBT %ALT %OPAQUE
Mean Median Mean Median Mean Median Mean Median
2003 64.4 65.0 28.5 28.0 1.7 0 2.0 0
2004 65.3 66.0 28.0 27.0 1.8 0 2.2 0
2005 64.4 65.7 28.3 28.0 2.0 0 2.3 0
2006 63.7 66.0 28.2 28.0 2.7 0 2.4 0
2007 61.1 64.0 30.0 29.0 3.5 0 21 0
2008 52.1 54.4 36.7 35.0 4.2 0 2.7 0
Data distribution by year (Compustitag
%EQUITYcompusta  YDEBTcompustat Y%REcompusTAT %OTHER ompusTAT
Mean Median Mean Median Mean Median Mean Median
2003 64.7 65.4 29.0 28.0 1.9 0 4.4 1.8
2004 65.6 66.0 28.3 28.0 1.8 0 4.4 1.0
2005 64.3 65.5 28.9 29.0 1.8 0 5.0 1.0
2006 64.1 66.0 28.5 28.0 1.9 0 55 1.0
2007 61.4 64.0 31.0 30.0 1.9 0 5.6 1.0
2008 52.2 54.6 37.4 36.0 2.2 0 7.9 2.0




PanelB: PostFASB 132(r)(1) period

Data distribution (handollected data)
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For Whole Sample For sample with % >0 o4 of firms
Variable Median Mean SD Median Mean SD (\:Agigsgfy
%CCE 3.09 479 7.11 3.64 5.63 7.38 85.32
%EQUITYTOTAL 51.85 48.19 18.81 5235 49.18 17.67 97.98
%EQUITY 1.14 1891 24.13 3456 3542 2249 53.39
%EQUITYUS 0 1158 16.52 26.61 27.68 14.36 41.83
%EQUITYINTL 8 10.78 12.06 17.06 1791 10.67 60.18
%EQUITYLAGERCAF 0 5.13 1243 2235 2454 16.22 20.92
%EQUITYSMALLCAFP 0 1.79 4.47 8.49 9.03 5.98 19.82
%DEBTTOTAL 29.43 30.97 149 30 31.49 14.47 98.35
%DEBT 1.94 9.68 13.3 15.3 16.97 13.66 57.06
%DEBTUS 0 155 8.89 2323 2561 26.59 6.06
%DEBTINTL 0 0.56 277 4.36 6.45 7.22 8.62
%DEBTGOV 5.43 7.24  8.07 9.14 10.81 7.66 66.97
%DEBTCORP 6.73 10.03 11.98 13.35 16.32 11.44 61.47
%DEBTPRIME 0 1.49 6.1 1475 17.32 12.64 8.62
%DEBTJUNK 0 041 159 5.04 5.19 2.73 7.89
%RE 0 199 284 3.93 4.1 2.83 48.62
%ABS 0 153 3.16 2.51 4.04 4.04 37.80
%DERIVATIVE 0 0.13 1.14 0.21 1.38 3.11 11.19
%HEDGE 0 222 5.62 5.41 8.45 8.24 26.24
%PE 0 2.18 4.9 4.5 6.28 6.6 34.68
%ALT 0 1.3 4.5 4.05 6.7 8.28 19.45
%OPAQUE 0 6.71 1549 6.71 17.28 20.85 38.90
Data distribution (Compustattg
For Whole Sample For sample with % >0 % of firms
Variable ) ) with the
Mean Median SD Mean Median SD category
%EQUIT YcompusTaT 53.57 57.00 15.69 54.29 57.00 14.50 98.5
%DEBTcompusTaT 36.63 35.00 14.02 37.19 35.00 13.36 98.7
%RE:ompusTAT 1.66 0.00 276 456 4.54 2.77 38.5
%OTHER ompusTAT 7.98 3.00 1290 1252 7.75 14.29 65.0
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PanelC: Transtion period data from Compustat database

Variable N P5 P25 P50 P75 P95 Mean SD

%EQUITYcompustar| 821  24.00 45.00 56.00 63.00 72.60 52.80 15.93
%DEBTcompusTaT 821 16.00 28.30 35.10 44.00 62.20 36.89 15.04

Y%REcompusTAT 821 0 0 0 3.00 8.50 1.86 3.26
%OTHERcompustaT | 821 0 0 3.00 10.90 35.00 8.09 13.13

PanelD: Descriptions of the opaque asset categories disclosed in thpepiost

For Whole Sample For sample with % >0 o4 of firms

Variable ) . with the
Median Mean SD Median Mean SD category

%CCT 0 263 947 2444 2347 17.78 11.19
%COMMINGLED 0 1.21 7.3 24.3 275 2248 4.40
%MUTUAL 0 148 7.06 6.32 1298 171 11.38
%RIC 0 031 211 8.61 9.29 7.32 3.30
%BALANCE_MASTEF O 0.1 1.35 3.12 6.03 9.11 1.65
%EXCHANGE 0 0.01 0.18 2.16 2.16 2.93 0.37
%OTHER 0 098 3.85 1.77 4.01 6.91 24.77

0

%OPAQUETOTAL 6.71 1549 6.71 17.28 20.85 38.90

In the Panel A%OPAQUEis the percentage of plan assets disclosed as being investtder '
assetsn the preperiod

In the Panel B%OPAQUEincludes plan assets discldsas being invested i@ther' assets and
indirectly invested funds disclosed with no descriptitegal structure type of fungssuch as
commingled fund, common/collective trust fundEQUITYTOTALIs the percentage of plan
assets that ighe aggregateof equity investments, disclosed under any of the following
labels:%EQUITY, %EQUITYUS,

%EQUITYINTL, EQUITYLARGECABNd%EQUITYSMALLCAP

%DEBTTOTALs the percentage of plans assets thétéaggregatef debt investments,

disclosed under any of the ffoWing

labels:%DEBT, %DEBTUS, %DEBTINTL, %DEBTGOV, %DEBTCORP,

%DEBTPRIME, %DEBTJUNK.

In the Panel C, asset allocation indicates the percentage of plan assets invested in each investment
vehicle that is classified by Compustat database.

Panel D displays theomponents of Pogteriod%OPAQUEassets, which are the percentage of
plan assets as being investeddther' assets or listed legal structure type of funds.

%CCT, %COMMINGLED, %MUTUALand %RIC are the percentages of plan assets disclosed
as being invsted in common/collective trust funds, commingled funds, mutual funds, and
regulated investment company funds without further descripp@ALANCE_MASTERS the
percentage of plan assets disclosed as being invested in balanced funds or master furids withou
further description%EXCHANGES the percentage of plan assets disclosed as being invested in
exchange funds without further description.
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Table 2.4 - Distribution of disclosureindex categories

Pre-Period

PostPeriod

Unusual Score 2008

Unusual Score 2009

No. of Frequency Percent Cum. Frequency Percent Cum.
Score Percent Percent
0 83 30.07 30.07 7 2.54 2.54
1 15 5.43 35.51 76 27.54 30.07
2 17 6.16 41.67 25 9.06 39.13
3 81 29.35 71.01 107 38.77 779
4 80 28.99 100 61 22.1 100
Inferred Score 2008
No. of Frequency Percent Cum.
Score Percent
0 45 16.3 16.3
1 47 17.03 33.33
2 32 11.59 4493
3 152 55.07 100
Standard Score 2008 Standard Score 2009
No. of Frequency Percent Cum, Frequency Percent Cum,
Score Percent Percent
0 223 80.8 80.8 31 11.23 11.23
1 37 13.41 94.2 42 15.22 26.45
2 14 5.07 99.28 83 30.07 56.52
3 2 0.72 100 74 26.81 83.33
4 41 14.86 98.19
5 5 1.81 100
Supporting Score 2008 Supporting Score 2009
No. of Frequency Percent cum. Frequency Percent Cum.
Score Percent Percent
0 19 6.88 6.88 12 4.35 435
1 122 44.2 51.09 136 49.28 53.62
2 105 38.04 89.13 98 35.51 89.13
3 18 6.52 95.65 17 6.16 95.29
4 9 3.26 98.91 11 3.99 99.28
5 3 1.09 100 2 0.72 100

Table2.4reports the distribution of disclosure index foreziod (2008and Posperiod (2009).

Unusual Score measures extent of disclosure of asset categories other than equity, debt, and real
estate. Firms award higher Unusual Score when all the alternative investments disaggregated by
the firms are transparent (i.e., they dabeled by what the underlying asset class is). Inferred
Score measures extent of disclosure of-siamdard asset categories by comparing thi€ &6set
allocation disclosure to the 2008 ending balance of Level 3 assets, obtained from the 2009 Level
3 reconciliation. Higher score is given to firms that disaggregate at least someliely3
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category (real estate, private equities, hedge funds, or commodities). Standard Score measures
extent of disclosure of standard categories (equity and debpyorting Score measures the
extent of disclosure of supporting itethat areadditioral to thepensionasset allocation table.
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Table 2.5- Descriptive statistics of &planatory variables

Variable N P5 P25 P50 P75 P95 Mean SD
(Preperiod
ARR; 1699 -10.81 6.48 1055 13.88 22.16 8.78 10.02

FIRMSIZE 1699 7.73 8.67 9.64 1049 12.30 9.72 1.44

PLANSIZE 1699 443 589 7.19 8.15 9.61 7.05 1.66

(Transition and Pogteriod

ARR\pa-1 821 1.79 814 1207 1570 23.76 12.22 8.64
STDARR 821 8.80 1673 21.30 2454 28.78 20.54 7.00
FIRMSIZE 821 790 884 977 10.65 12.38 9.86 1.43
PLANSIZE 821 464 6.09 7.30 8.26 9.75 7.20 1.61
FUNDING 821 055 068 0.77 0.86 1.02 0.78 0.16

LEVERAGE 821 0.04 015 0.24 0.35 0.55 0.26 0.16

ROA 821 -0.06 0.02 0.05 0.09 0.16 0.05 0.09
CFO 821 0.01 0.06 0.10 0.14 0.22 0.10 0.07
STDROA 821 0 0.01 0.01 0.03 0.14 0.03 0.06
STDCFO 821 0 0.01 0.02 0.04 0.08 0.03 0.02

L3_FVPA 821 0 034 510 1135 28.74 8.51 12.01

ARR; is actual investment return on pension assatydar t1/ beginning balance of pension
assets for yearl. ARRpy1 is adjustedARR.;, computed by replacing fiscal year 208RRwith
fiscal year 200 ARR FIRMSIZEIis the natural logarithm of (1+total assets at the end of year).
PLANSIZEis the natrral logarithm of (1+fair value of plan assets at the end of y8a)ARRs
the standard deviation of ARR over the past three yERMIDING is the fair value of plan assets
of the year end / projected benefit obligation of the year EBYERAGESs (Long term debt +
debt in currentiabilities at the end of year) / total assets at the end of RAis income before
extraordinary items and before pension expense / total assets at the end of (8@ )BR&AIS
the standard deviation ®OA over the pasthree yearsCFO is cash from operating activities
before pension contributions / total assets at the end of the §EBCFOis the standard
deviation of CFO over the past three yeais3_FVPAIs the percentage of fair value hierarchy
Level 3 assets tmtal fair value plan asse#s$ the end of year
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Table 2.6 - Spearman correlations

SUPPORT

ERR  ARR. UNUSUAL INFER STANDARD ~-/ - DISC
ARR.. 0.15%*

UNUSUAL 0.02 -0.01

INFER 0.08** 0.01  0.15%*

STANDARD | 0.12%+ 0.02  0.18%*  0.14%

SUPPORTING| 0.09* -0.01 0.05 -0.04 0.12%+

DISC 0.11%*  -1.1e03 0.77%*  0.57%*  0.45%* 0.40%+

PEQUITY 0.29%+ 0.01 0.04  -0.09% 0.04 0.03 0.01
COMPUSTAT

%DEBT -0.37%*  -0.03  0.09* -0.03 -0.07* -0.01 0.02
COMPUSTAT

%RE 0.21%* -0.03 -0.06%  0.23%*  0.13%* -0.04 0.08**
COMPUSTAT

%OTHER 0.02 -0.01  -0.12%*  0.07*  -3.10203 -0.01 -0.05
COMPUSTAT

ARRAD 1 0.12%*  -0.19%*  -0.02 0.02 0.05 0.01 0.01
ARRipot2 0.13%+ 0.03 -0.02 0.03 0.05 3.802-03 0.01
STDARR 0.28%*  -0.04 0.04 3.0004  0.12%* 0.01 0.05
FUNDING 0.04  -0.20%* 0.06 0.07* 0.02 0.10%* 0.11%+
PLANSIZE 0.36**  -0.05 0.03  -2.1e03 -0.04 0.17%+ 0.07*
LEVERAGE | 0.11**  0.07* 0.02 0.06* -0.02 -0.02 0.03
ROA 0.04  -0.07* 0.03 -0.01 -0.03 0.05 0.03
CFO 0.01 0.02 0.01  -0.14% -0.06 0.12%+ -0.03
STDROA -0.08*  -0.02  -0.08*  -0.12%*  -0.08* 450003  -0.12%*
STDCFO -0.13**  -0.05 0.03 -0.08%  -0.09%* -0.04 -0.05
FIRMSIZE 0.04 -0.03 0.07*  0.10%* 0.01 0.07* 0.12%%
L3_FVPA 0.20%*  -0.02  -0.07* 0.06* 0.07* 0.03 0.01
GEXPECT -0.10%*  -0.64**  -4.3203 4.7003  -2.6e03  3.40203 0
BSPREAD 0.11%*  0.54**  4.40-03 -0.01 -2.2603 0.01 3.76-03

* xSk indicate statistical significance at 10%, 5%, and 1% level respectively

Table 2.6 reports Spearman Correlation betweenetelent variable antshdependentariables.
ARR;, is actual investment return on pension assets for y&aAbé&ginning balance of plaassets
for year #1. UNUSUAL, INFER STANDARD, SUPPORTIN@re coded indexes for Unusual
Score, Inferred ScoreStandardScore,and Supporting Scorerespectively.DISC is disclosure
score in the Prperiod that is calculated by sum tuftal points earned with four categories
(UNUSUAL, INFERSTANDARD, SUPPORTING
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Table 2.7 - Does opaque disclosure of asset allocation cfitate ERR
management?Pre-Period tests

Panel A: The association of opaque disclosure with ERR in theppriad

2003~2008 2006~2008
Pooled Fixed Pooled Fixed
(1) (2) 3) (4)
ERR ERR ERR ERR
%EQUITY 0175~ .0063" 0175~ .0047
(6.38) (2.75) (5.77) (1.55)
%RE .0168 .0087 0197 .0239
(1.90) (0.89) (2.26) (1.53)
%CCE .0131" -.0041 .0109 -.0018
(2.37) (-0.89) (1.85) (-0.68)
%ALT .0175" .0063 0172 -1.2e04
(5.11) (1.63) (5.46) (-0.03)
%OPAQUE .0106 .0048 .0135” 3.0e04
(1.95) (1.81) (2.77) (0.07)
FIRMSIZE -.0768" .0973 -.0881" 1278
(-3.36) (1.34) (-3.52) (1.33)
PLANSIZE .1702” -.0472 193" -.1196
(7.02) (-0.55) (7.42) (-1.19)
ARR; .0025 -.00372" .0438" .0022
(0.83) (-1.98) (2.84) (0.24)
ARR, 8.7e-06 8.0e04™ -.0467" -.0043
(0.01) (3.83) (-3.57) (-0.56)
GEXPECT -.0144 -6.1e04 -.0084 -.0011
(-1.17) (-0.08) (-0.73) (-0.13)
BSPREAD .0618 -.0574 .0627 -.0337
(0.47) (-0.78) (0.46) (-0.44)
_cons 6.959" 7.404” 6.499” 7.452”
(17.18) (9.88) (15.72) (8.48)
N 1699 1699 874 874
R 0.2755 0.1899 0.2934 0.0775

* o+ 6 indicate statistical significance at the 10%, 5% and 1% level respectively. Standard
errors are in parentheses. Standard errors are clustered at the firnkiestvelvo columns of

Panel A report the results of regression for fiscal year 2003 to 2008. Next two columns report the
results of regression for fiscal ye@006 to 20@B. Specifications in Pooled regression are
estimated using OLS in the presence of yeardfixedfect. Specifications in Fixed Effect
regression are estimated in the presence of year by firm fixed effect.

ERRIs the expected rate of return captured from CompEQUITY ,%RE, %CCE,%ALT are

the percentages of plan assets disclosed as beirgfedvia equities, real estate, cash and cash
equivalents, and alternative investments in theperéeod.%OPAQUEIis the percentage of plan
assets disclosed as being investe®ihér' assets in the Rperiod.
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ARR; is actual investment return on pemnsiassets for yearl/ beginning balance of pension
assetdor year t1. ARR, is actual investment return on pension assets for y&abeginning
balance of pensioassets for year2. FIRMSIZEis the natural logarithm of (1+total assets at the
end ofyear). PLANSIZEis the natural logarithm of (1+fair value of plan assets at the end of
year). GEXPECTIis weighted average of expected earnings growtlheanext 12 months
BSPREADs average default spread between Argted and BAArated bond at the eraf year.



PanelB: The association of opaque disclosure with ARR in thepereod

2003~2008 2006~2008
Pooled Pooled Fixed
1) (2 3 4) %) (6) (7) 8
ARR.4 ARR:, ARR.. ARR:, ARR.4 ARR:, ARR.4 ARR.,
%EQUITY -.0045 -.0164 012 .012 -.0744" -.0806" -.0238 .0299
(-0.29) (-1.44) (0.38) (0.56) (-3.14) (-5.09) (-0.43) (1.16)
%RE -.0189 -.0265 -2718 -.2548 -157" -.156" -1.035" -.4894"
(-0.47) (-0.75) (-2.35) (-2.52) (-2.55) (-3.51) (-3.69) (-2.17)
%CCE -.0336 -.0229 -.0283 -.005 -.0938" -.075 .0618 0911
(-1.22) (-1.35) (-0.53) (-0.10) (-2.22) (-2.30) (0.90) (1.79)
%ALT .0349 .0178 .0103 -.0106 -.0052 -.0253 .0405 .0133
(1.92) (1.09) (0.18) (-0.29) (-0.16) (-0.93) (0.36) (0.27)
%OPAQUE .0454 .0608" .0053 .039 .0244 .0397 .0623 .0693
(1.45) (3.18) (0.11) (1.38) (0.43) (1.29) (0.56) (1.42)
FIRMSIZE -.0349 -.0814 1.702 1.504™ .0169 -.1006 1.928 2.219
(-0.33) (-0.92) (1.72) (2.79) (0.09) (-0.69) (0.92) (2.58)
PLANSIZE .3589" .3202™ -6.227" -4.036" .1598 .1825 -11.24" -5.126"
(3.62) (3.84) (-4.74) (-4.98) (0.89) (1.41) (-3.86) (-2.71)
ARR -4927" -.3237" -.4819" -.3401" -.8433" -5252" -1.187 -.7594"
(-9.07) (-9.63) (-9.73) (-11.23) (-6.86) (-7.67) (-7.04) (-1038)
ARR, .0479 .0485" -.0332 -.0079 .1598 .0755 2119 .0899
(1.22) (2.10) (-0.83) (-0.39) (1.81) (1.74) (1.47) (1.29)
constant 17.78" 15.43" 46.88" 30.11" 20.48" 9.439" 58.93" 13.56
(11.18) (12.76) (4.92) (4.75) (8.14) (5.92) (2.93 (1.19)
N 1680 1652 1680 1652 855 836 855 836
R 0.7973 0.8336 0.8265 0.8806 0.8066 0.8232 0.8697 0.9261

* ** *** indicate statistical significance at the 10%, 5% and 1% level respectively. Standard errors are in parentreds &trors are
clustered at the firm leveFirst four columns of Panel B report the results of regression for fiscal year 2003 to 2008. Next four columns
report the results of regression for fiscal year@@020@. Specifications in pooled regression are estimated @iir®)in the presence of

year fixed effect. Specifications in Fixed Effect regression are estimated in the presence of year by firm fixed effect.

ARR.;is actual investment return on pension assets for yearbegihning balance of pensi@ssets for yeart1l at the end of year

cct



ARR;; is the compoundate of annual return on pension plan assets for year t+1 and®gEQUITY, %RE, %CCE, %ALT are the
percentages of plan assets disclosed as being invested in equities, real estate, cash and cash egdiadtlemistive investments in the
Preperiod.2%0OPAQUEis the percentage of plan assets disclosed as being invesdtuein assets in the Rperiod.

ARR is actual investment return on pension assets for yémgthning balance of pensi@ssets foyear t.ARR; is actual investment
return on pension assets for yeardgjinning balance of pensiassets for yearX. FIRMSIZEis the natural logarithm of (1+total assets at
the end of year) PLANSIZEs the natural logarithm of (1+fair value of plassets at the end of year).

ect
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Panel C: The association of opaque disclosure with the gap between ERR and
ARR

2003~2008 2006~2008
Pooled Fixed Pooled Fixed
1) (2) (3 (4)
ERRMINUSARR ERRMINUSARR ERRMINUSARR ERRMINUSARR
%EQUITY .0316" -.024 0897 -.0528
(2.66) (-1.09) (5.26) (-1.86)
%RE .0432 .2083" .1686" 4094
(1.22) (2.40) (3.77) (2.26)
%CCE .0438" .0103 .0959" -.0823
(2.53) (0.22) (2.96) (-1.54)
%ALT .0036 .0142 044 -.0313
(0.20) (0.41) (1.71) (-0.64)
%OPAQUE -.0497" -.0451 -.0286 -.0925
(-2.38) (-1.65) (-0.89) (-1.81)
FIRMSIZE .0487 -1.185" .0489 -1.987"
(0.55) (-2.31) (0.34) (-2.38)
PLANSIZE -.1248 2.966" .0427 3.058
(-1.43) (4.47) (0.31) (2.13)
ARR 2554~ .2798™ .4384" 7146”7
(7.26) (9.14) (6.45) (9.50)
ARR, -.0577" .0015 -.0837" -.1159
(-2.60) (0.07) (-2.03) (-1.72)
GEXPECT .3435" 4977 .3016™ .3178"
(4.55) (5.48) (4.04) (4.11)
BSPREAD -3.239" -2.874 -1.904 -3.88"
(-2.40) (-2.18) (-1.44) (-2.68)
constant 9563 -19.78" 2.862 20.63
(-3.88) (-3.20) (0.80) (1.95)
N 1652 1652 836 836
R 0.8398 0.8906 0.8284 0.9348

* ** %% indicate statistical significance at the 10%, 5% and 1% level respectively. Standard
errors are in parentheses. Standard errerslastered at the firm level.

First two columns of Panel C report the results of regression for fiscal year 2003 to 2008. Next
two columns report the results @fgression for fiscal year 2006 20@. Specifications in pooled
regression are estimateding OLS in the presence of year fixed effect. Specifications in Fixed
Effect regression are estimated in the presence of year by firm fixed effect.

ERRMINUSARRs ERRminusARR.> whereARR.» is the compoundate of annual return on
pension plan for yar t+1 and t+2
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Table 2.8 - Does the disclosure regime shift affect ERRs more for firms that
disclosed opaquely in the pregperiod?

PanelA: Tests with 2008010 data with firm fixeeeffects

1) (2) (3 (4) %)
ERR ERR ERR ERR ERR
%EQUITYCOMPUSTAT 3.3e04 4.0e04 3.8e04 5.6e04 4.3e04
(0.22) (0.28) (0.25) (0.38) (0.29)
%R E-oMpUSTAT -.0011 -3.1e04 -.003 -8.7e04 -.0022
(-0.10) (-0.03) (-0.26) (-0.08) (-0.20)
%OTHER ompUSTAT -.0019 -.0019 -.0018 -.0017 -.0018
(-1.24) (-1.28) (-1.21) (-1.10) (-1.18)
ARR\pit1 .0028 .003 .0028 .003 .003
(0.61) (0.65) (0.61) (0.69) (0.67)
ARR:\pt2 -.0048 -.0051 -.0047 -.0049 -.0047
(-0.92) (-0.98) (-0.88) (-0.96) (-0.93)
STDARR -.0026 -.0024 -.0028 -.0025 -.0026
(-0.55) (-0.52) (-0.61) (-0.53) (-0.56)
FUNDING -.0624 -.0447 -.0189 -.0548 -.0691
(-0.22) (-0.16) (-0.07) (-0.19) (-0.24)
PLANSIZE .1038 1104 .0983 .0962 .1009
(0.66) (0.71) (0.63) (0.64) (0.67)
LEVERAGE -.0088 .0262 -.0456 -.0082 -.0182
(-0.03) (0.10) (-0.18) (-0.03) (-0.07)
ROA 07 .048 .0353 .0275 .0407
(0.24) (0.34) (0.26) (0.21) (0.30)
CFO 5413 4974 5151 5172 5157
(1.52) (1.37) (1.42) (1.43) (1.43)
STDROA .3622 .3551 .3095 4031 .3546
(0.77) (0.77) (0.68) (0.91) (0.80)
STDCFO -1.183 -1.177 -1.241 -1.302 -1.238
(-1.31) (-1.31) (-1.40) (-1.47) (-1.41)
FIRMSIZE 0274 .0269 .0238 .0295 .0246
(0.23) (0.22) (0.20) (0.24) (0.20)
L3_FVPA .0038 .0034 .0035 .003 .0031
(0.88) (0.81) (0.81) (0.70) (0.71)
GEXPECT -.0068 -.007 -.007 -.007 -.007
(-1.58) (-1.65) (-1.63) (-1.69) (-1.69)
BSPREAD -.0623 -.0608 -.0631 -.0623 -.0633
(-1.43) (-1.36) (-1.44) (-1.42) (-1.45)
POST -.0729 -.1113 -.1381 -.1834" -.1679
(-0.95) (-1.47) (-1.99) (-2.59) (-2.45)
LOWUNUSUAL#POST  -.0616
(-1.35)
LOWINFER#POST -.0219
(-0.53)

LOWSTANDARD#POS™  -.0442
(-1.05)



LOWSUPPORTING
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#POST -0232
(-0.61)
LOWDISC#POST -.1009
(-2.50)
HICHANGE#POST -1071 -.0742
(-2.22) (-1.55)
LOWCHANGE#POST 1327 .1146°
(2.46) (2.11)
constant 7.24" 71717 7.305" 7.258" 7.299"
(6.12) (6.11) (6.25) (6.16) (6.25)
N 821 821 821 821 821
R 0.1543 0.1562 0.1530 0.1592 0.1624

* ** Fxxindicate statistical significance at the 10%, 5% and 1% level respectively.

Panel A repdsthe results of regression for fiscal year 2008 to 2010 in the presence of firm fixed

effect.

LOWUNUSUALIs an indicator variable set to oneUNUSUALIs below the annual mediaof
distributionfor that year LOWINFERIs an indicator variable set t;me if INFER is below the
annual mediaif distributionfor that year LOWSTANDARDs an indicator variable set to one if
STANDARDSs zero points for that yeat OWSUPPORTINGs an indicator variable set to one if
SUPPORTINGSs below the annual mediari distributionfor that yearLOWDISCis an indicator
DIGC io belew thefanntah needidf idistnibdtisn for that year

vari abl e

HICHANGEisan ndi cat or

set

vari abl e

set

t odiscthsue scoré t

(UNUSUAL + STANDARD + SUPPORTING is in the highest quintile of the distribution.

LOWCHANGE s

an

i ndi cator

variabl e

sdesdlosute ®core n e

(UNUSUAL+ STANDARD+ SUPPORTINGis in the lowest quintile of the distribution.

%EQUIT YeompusTatiS the percentage of pension plan asteds are invested in equities captured
from Compustat¥RE-ompustatiS the percentage of pension plan assias are invested in real
estate captured from CompustttOTHER ompusTaTiS the percentage of pensioraplassetthat
arenot invested in equities, debt securities, or real estgitured frorCompustat

he

f
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PanelB: Regression in changes from 2008 to 2009

(1) (2 3 (4) %)
aERR aERR aERR aERR aERR
aEQUITYeompustar  -.0028 -.0027 -.0026 -.0024 -.0025
(-1.73) (-1.75) (-1.64) (-1.52) (-1.60)
aYRE:ompUSTAT -.0275 -.0271 -.0299 -.0277 -.0292
(-1.20) (-1.18) (-1.27) (-1.18) (-1.25)
aOTHERowpusTaT  -.00437 -.0041" -.0041™ -.0038" -.004"
(-3.25) (-3.30) (-3.24) (-2.90) (-3.06)
a@ARRDbJ1 .0031 .0033 .0039 .0049 .0046
(0.38) (0.42) (0.49) (0.65) (0.61)
@ARRDbt2 -.0044 -.0047 -.0045 -.0052 -.0047
(-0.59) (-0.64) (-0.59) (-0.73) (-0.67)
aSTDARR -.0147 -.0145 -.0147 -.0151 -.015"
(-2.40) (-2.47) (-2.46) (-2.58) (-2.56)
aFUNDIGN -.6163" -5802" -531 -.5496 -5857"
(-2.10) (-2.00) (-1.80) (-1.88) (-1.97)
aPLANSIZE 5289~ .5423" 5272”7 5516~ 557"
(2.85) (3.00) (2.94) (3.11) (3.10)
a EVERAGE -.3612 -.3959 -.4621 -.4256 -.4197
(-0.91) (-1.01) (-1.16) (-1.07) (-1.07)
aROA -.0849 -.0783 -.0981 -.0911 -.0814
(-0.50) (-0.46) (-0.57) (-0.57) (-0.49)
aCFO 5026 3974 4612 4769 4711
(1.36) (1.05) (1.22) (1.29) (1.26)
aSTDRQA -.1094 -.1444 -.1379 -.07 -.0989
(-0.24) (-0.33) (-0.32) (-0.17) (-0.23)
aSTDCFO -.7805 -6731 -.8242 -.9055 -.821
(-0.70) (-0.61) (-0.77) (-0.88) (-0.78)
aFIRMSIZE .0402 .0299 .0336 .0273 .0131
(0.28) (0.21) (0.25) (0.20) (0.10)
a&GEXPECT .0281 0274 .0267 .0262 .0257
(1.42) (1.40) (1.35) (1.38) (1.36)
aBSPREAD .05 .0534 .0562 .0565 .0552
(0.66) (0.69) (0.73) (0.74) (0.72)
a3 FVPA .0076 .007 .0072 .0068 .0071
(1.23) (1.18) (1.18) (1.16) (1.18)
LOWUNUSUAL -.0851
(-1.75)
LOWINFER -.0395
(-1.03)
LOWSTANDARD .0013
(0.03)
LOWSUPPORTING -.0203
(-0.52)
LOWDISC -.108"
(-2.31)
HICHANGE -.0904 -.0663

(-2.01) (-1.46)
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LOWCHANGE .1036" .089
(2.20) (1.86)

constant -4735" 4795 -.4889" -5207" -.497"
(-2.14) (-2.33) (-2.31) (-2.52) (-2.39)

N 276 276 276 276 276
R 0.1431 0.1427 0.1316 0.1366 0.1407

* *x *xxindicate statistical significance at the 10%, 5% and 1% level respectively.

Panel B reports the result§ inter-temporal change regressidstandard errors are clustered at
the firm level.q)/ariable measures a current year chaonfeachvariable between 2008 and 2009.
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PanelC: Regression in changes from 2008 to 2010

1) (2 (3 4) %)
aERR aERR aERR aERR aERR
a@EQUIT YeompusTaT .0036 .0036 .0035 .0036 .0035
(1.44) (1.49) (1.41) (1.50) (1.42)
aREcompusTaT .0136 .0148 0121 .0141 .0127
(1.67) (1.89) (1.56) (1.79) (1.65)
&0TH ERcompusTAT -8.6e04 -9.0e04 -6.9e04 -6.2e04 -6.8e04
(-0.34) (-0.37) (-0.28) (-0.25) (-0.28)
a@ARRDbJ1 0153 .0153" 0156 0157 0153
(2.07) (2.13) (2.13) (2.25) (2.17)
aARRb2 -.0137 -.0146 -014" -.0144" -014"
(-2.25) (-2.46) (-2.29) (-2.59) (-2.50)
aSTDARR -.0073 -.0059 -.0075 -.0064 -.0066
(-0.55) (-0.46) (-0.57) (-0.50) (-0.50)
aFUNDING .3793 4205 452 .3689 .3625
(1.05) (1.18) (1.28) (1.06) (1.05)
aPLANSIZE -1314 -1271 -.1464 -.1541 -.1445
(-0.39) (-0.39) (-0.45) (-0.50) (-0.47)
a EVERAGE -.0216 .1008 -.0189 .0538 .0362
(-0.06) (0.31) (-0.06) (0.16) (0.11)
aROA 1351 .1798 156 .1436 1631
(0.63) (0.82) (0.72) (0.71) (0.79)
aCFO 7111 7152 .6903 .6962 .6989
(1.30) (1.29) (1.24) (1.25) (1.27)
aSTDROA 2422 .3133 .2032 .3669 301
(0.40) (0.51) (0.34) (0.63) (0.52)
aSTDCFO -1.137 -1.225 -1.299 -1.367 -1.273
(-1.05) (-1.16) (-1.23) (-1.28) (-1.21)
aFIRMSIZE 2281 .2318 2215 2334 2282
(1.17) (1.22) (1.16) (1.24) (1.21)
a&GEXPECT .019 .0161 .0146 .016 .0155
(0.97) (0.84) (0.76) (0.88) (0.84)
aBSPREAD 224 .1945 171 .1878 181
(0.95) (0.84) (0.74) (0.85) (0.81)
a3 FVPA .0012 .0013 .0012 8.6e04 8.3e04
(0.59) (0.66) (0.60) (0.40) (0.39)
LOWUNUSUAL -.0437
(-0.80)
LOWINFER -3.4e04
(-0.01)
LOWSTANDARD -.0615
(-1.21)
LOWSUPPORTING -.051
(-1.15)
LOWDISC -.0987"
(-2.12)
HICHANGE -.1149 -.0783

(-1.82) (-1.19)
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LOWCHANGE .145" 1258
(2.74) (2.29)
constant -.3109 -.3491" -.3659" -.4158" -.3974"
(-2.46) (-2.81) (-3.02) (-3.42) (-3.29)
N 269 269 269 269 269
R 0.1107 0.1130 0.1116 0.1234 0.1292

* *x *xxindicate statistical significance at the 10%, 5% and 1% level respectively.

Panel C reports the results of intemporal change regressiddtandard errors are clusted at
the firm level.g)/ariable measures a current year chaonfeachvariable between 2008 and 2010.
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Table 2.9- Does opaque disclosure of asset allocation facilitate ERR
management even in the pogperiod?

Panel A: The association of opaque disslire with ERR and ARR in the pest

period
Pooled Fixed effect
(1) (2 (3) (4) %) (6)
ERR ARR.; ARR., ERR ARR,; ARR.,
%CCE -.0089 -.0972" - 11117 -.0054 -0972°  -.0756
(-0.78) (-2.71) (-4.03) (-0.81) (-2.71) (-4.34)
%EQUITY " " " " "
TOTAL .0216 -.1025 -.0787 0111 -.1025 -.0475
(5.39) (-4.87) (-4.87) (3.84) (-4.87) (-4.61)
%RE .0353" -.0366 -.0158 .014 -.0366 -.0327
(2.33) (-0.58) (-0.35) (1.57) (-0.58) (-1.03)
%ABS .0133 -.006 -.0116 .0072 -.006 -.0588
(1.39) (-0.13 (-0.25) (1.05) (-0.13) (-1.69)
%DERIVATIVE 0271 .0293 .0015 .014 .0293 -.0331
(0.99) (0.28) (0.04) (0.82) (0.28) (-1.14)
%HEDGE .0223" -.0817 -.0818" .0153" -0817°  -.0518
(2.80) (-2.26) (-2.91) (2.52) (-2.26) (-2.46)
%PE .0252™ -.091" -.1004™ .0175" -.091" -.0629"
(2.78) (-2.10) (-2.76) (3.05) (-2.10) (-2.29)
%ALT .028" -.0577 -.0489 .0114" -.0577 -.0212
(3.35) (-1.59) (-1.53) (2.63) (-1.59) (-1.21)
%OPAQUE 0171 -.071" -.062™ .0074” -0717  -.04717
(4.83) (-4.06) (-4.31) (2.68) (-4.06) (-4.63)
ARRp; .104 -.0233 .104 -.0191
(1.04) (-0.97) (1.04) (-1.91)
ARRpj2 -.0685 .0256" -.0685 -.0815
(-0.63) (1.99) (-0.63) (-1.93)
ARR\p1 -2.8e04 .0082"
(-0.04) (2.11)
ARRpi2 .0073 -.0058
(0.82) (-1.37)
PLANSIZE .2343" .0819 .1587 2606~ .0819 1478
(7.18) (0.60) (1.48) (6.93) (0.60) (1.20)
FIRMSIZE -.1454" .0814 .029 -.1621" .0814 -.031
(-4.46) (0.49) (0.20) (-4.52) (0.49) (-0.21)
L1IRATIO 7.6e04 .0026 -.0031 .0014 .0026 .0035
(0.49) (0.33) (-0.55) (1.15) (0.33) (0.33)
L3RATIO -5.0e04 .007 .0234 -9.1e04 .007 .0124
(-0.09) (0.30) (1.54) (-0.39) (0.30) (1.40)
GEXPECT .0113 -.0028
(1.09) (-0.60)

BSPREAD -.2742 -.0331



132

(-0.85) (-0.29)
_cons 6.174" 9.447" 11.517 6.822" 9.447" 11.89"
(15.37) (6.44) (9.77) (19.99) (6.44) (9.15)
N 545 534 500 545 534 500
R 0.4125 0.4233 0.2198

* *x *xxindicate statistical significance at the 10%, 5% and 1% level respectively.

First three columns of Panel A report the results of OLS regression with year fixed effect for
fiscal year 2009 to 2010, and next three columns of Panel A report the results of regression with
year by firm fixed effect for the same period.

ARR,; is actudinvestment return on pension assets for year begjinning balance of pension
assets for yeari. ARR;; is the compoundateof annual return on pension plan assets for year
t+1 and t+2

%0OPAQUEIs the percentage of pension plan assets disclosegirag ibvested in "Other" assets

or legal structure type of funds such as mutual funds, commingled funds, and common/collective
trust funds with no narrative disclosure of what the underlying asset class is.

%CCE, %EQUITYTOTAL, %RE, %ABSYDERNATIVE %HEDGE, %PE, %ALT are the
percentages of plan assets disclosed as being invested in cash and cash eduictlelirig
guaranteed investment contrgctequities, real estate, assets backed securities (including
mortgage backed securities), derivatives, geedfunds, private equities, and alternative
investments in the pogieriod.
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Panel B: The association of opaque disclosure with the gap between ERR and
ARR in the posperiod

Pooled Fixed effect
(1) (2)
ERRMINUSARR ERRVINUSARR
%CCE 1061 (4.95) .0715" (4.96)
%EQUITYTOTAL .0987" (5.85) .0579" (5.09)
%RE .0538 (1.19) .0556 (1.76)
%ABS .0229 (0.48) .0658 (1.86)
%DERIVATIVE .0252 (0.61) .0503 (1.52)
%HEDGE .0986" (3.39) 0577 (2.40)
%PE 1232”7 (3.24) .0816" (2.69)
%ALT 0721° (2.31) .0357 (1.81)
%OPAQUE .0774" (5.28) .0534" (4.89)
ARR.p; .0252 (0.99) .0179 (1.74)
ARR\p32 -.0203 (-1.33) .0817 (1.90)
PLANSIZE 0742 (0.69) .0961 (0.80)
FIRMSIZE -.1734 (-1.14) -.1135 (-0.70)
L1RATIO .0033 (0.58) -.0017 (-0.16)
L3RATIO -.0222 (-1.54) -.0125 (-1.38)
GEXPECT .0255 (0.40) .0943 (1.11)
BSPREAD -3.678 (-1.76) -4.533 (-1.90)
_cons -2.388 (-1.03) -1.547 (-0.66)
N 500 500
R 0.2730
*

** **%* indicate statistical significance at the 10%, 5% and 1% level retbpely.

First column of Panel B reports the results of OLS regression with year fixed effect for fiscal year
2009 to 2010, and next column of Panel B regihit results of regression with year by firm fixed
effect for the same period.

ERRMINUSRRis ERRminusARR.:> whereARR.» is the compoundate of annual return on
pension plan for year t+1 and t+2
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PanelC: Breakingdownopaque disclosure by fair value hierarchy level

1) 2) 3)

ERR ARR+1 AR R+2
%L1EQUITY 0196 (3.62)  -.1487" (-3.97) -1109" (-4.73)
%L1CCE -0199  (-1.53)  -.1531" (-2.82) -.1418" (-4.12)
%L1ABS -0117  (-0.24) -.1343 (-0.88) -.2097 (-1.52)
%L1DERIVATIVE  .1646 (0.22) 1.148 (0.55) -3.191 (-0.75)
%L1RE .0612 (1.40) -.0333 (-0.16) .0729 (0.55)
%L1PE .3686 (0.50) 5.094 (2.00) 5.566 (2.58)
%L1HEDGE 1379 (2.13) -.0285 (-0.09) -.4502™ (-4.85)
%L1ALT 0111 (1.72) -.0571 (-1.71) -.0784" (-3.18)
%L10PAQUE .004 (0.41) -121%3 (-2.41) -.0858" (-2.58)
%L2EQUITY .0184™ (3.68)  -.1337" (-3.92) -.0949™ (-4.41)
%L2DEBT -0025  (-0.54) -.047 (-1.64) -.0306 (-1.54)
%L2CCE -0022  (-0.12) -.1068" (-2.66) -.1041" (-3.69)
%L2ABS .0128 (1.25) -.0484 (-0.88) -.0373 (-0.72)
%L2DERIVATIVE .0419” (3.04) .0278 (0.20) .0064 (0.112)
%L2RE .0368 (1.75) -2792" (-2.13) -.1452 (-1.48)
%L2PE .0259 (0.92) .0027 (0.02) .0096 (0.112)
%L2HEDGE 0112 (1.19) -18" (-2.69) -.1063 (-2.09)
%L2ALT .023 (0.44) -.2691 (-1.48) -.1647 (-1.03)
%L20PAQUE .0176" (3.51)  -.0951" (-3.05)  -.0741" (-3.65)
%L3EQUITY .023 (1.82)  -.1533"7 (-3.42) -.097” (-3.81)
%L3DEBT -0117  (-0.50) -.0057 (-0.07) .1098 (1.42)
%L3CCE .0021 (0.09) -.0234 (-0.45) -.0308 (-0.65)
%L3ABS -0112  (-0.22) -.0947 (-0.63) -.0787 (-0.59)
%L3DERIVATIVE -.0454"  (-3.87) -.1848 (-2.56) -.0452 (-0.78)
%L3RE .0282 (1.36) .0186 (0.28) 011 (0.21)
%L3PE .0251" (2.95) -1323" (-2.56) -1121" (-2.93)
%L3HEDGE 0172 (1.93)  -1077 (-2.21) -.0813 (-2.25)
%L3ALT .0262™ (3.83) -.0935 (-2.04) -.0495 (-1.22)
%L30PAQUE -.0045  (-0.11)  -.3322 (-2.40)  -.2472" (-3.00)
ARR:p; .1045 (1.03) -.0213 (-0.91)
ARRupj2 -.067 (-0.61) 0273 (2.16)
ARRpat-1 4.9e04  (0.06)
ARR\p1.2 .0074 (0.83)
PLANSIZE .2288" (6.51) 1161 (0.78) 2223 (1.88)
FIRMSIZE -.138" (-4.01) 1233 (0.67) .0283 (0.20)
GEXPECT .0103 (1.06)
BSPREAD -3655  (-1.12)
_cons 6.767°  (12.81) 12.7" (4.85) 13.317 (7.68)
N 545 534 500
R 0.4378 0.4373 0.2664
*

** *** indicate statistical significance at the 10%, 5% and 1% level respelgti
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Panel C reports the results of OLS regression with year fixed effect for fiscal year 2009.to 2010

%L10OPAQUE %L20PAQUE and %L30OPAQUE are te percentageof pension plan assets
disclosed as being invested in other or legal stru¢yyeof funds hat are classifiedsfair value
hierarchy Level 1Level 2, and_evel 3 respectively.

%L1EQUITY, %L1CCE, %L1ABS, %L1DERIVATIVEL1RE,%L1PE, %L1HEDGEY%L1ALT
are the percentages of asgdditclosed as being invested in equitiessh and cash equivalent
assetbacked securities, derivativesgal estateprivate equities, hedge fundand alternative
investments that are classifiedlasvell of fair valuénhierarchy

%L2EQUITY, %L2DEBT, %L2CCE, %L2ABS, %L2DERIVATIVYA,2RE, %L2PE, %L2HEDG
E, %L2ALT are tte percentages of asselisclosed as being invested in equitiésbt securities,
cash and cash equivalents, admatked securities, derivativagal estateprivate equities, hedge
funds,and alternative investments that are classifieldea®|2 of fairvaluehierarchy
%L3EQUITY, %L3DEBT, %L3CCE, %L3ABS, %L3DERIVATIVYA,3RE, %L3PE, %L3HEDG
E, %L3ALT are the percentages of ass#itlosed as being invested in equitiésbt securities,
cash and cash equivalents, admatked securities, derivativagd estate private equities, hedge
funds,and alternative investments that are classifieldea®B of fair valuehierarchy
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PanelD: Breakingdowrmo paque di scl osure by type of

(1) (2) (3)

ERR ARR:1 ARR;
%CCE -.0088 (-0.77)  -.0968" (-2.68) -.1118" (-4.02)
%EQUITY 0217 (5.39) -1023" (-4.86) -.0795" (-4.88)
TOTAL
%RE 034 (2.25) -.0351 (-0.56) -.0123 (-0.27)
%ABS 0114 (1.16) -.0093 (-0.20) -.0115 (-0.25)
%DERIVATIVE  .0256 (0.93) .0281 (0.27) .0023 (0.05)
%HEDGE .0226" (2.82) -.0814" (-2.24) -.0813" (-2.88)
%PE .0247" (2.71) -.0922" (-2.19) -.1003" (-2.72)
%ALT 0279 (3.29) -.0615 (-1.75) -.0505 (-1.66)
%CCT .0167" (4.07) -.0938" (-4.52) -.0717" (-4.50)
%COMMING .0209” (3.78) -.0583" (-2.69) -.0569" (-2.56)
LED
%MUTUAL .0164" (3.89) -.0615" (-2.97) -.0609” (-3.88)
%RIC .0226" (2.06) -.0113 (-0.19) -.0776 (-2.09)
%OTHER .006 (0.75) -.069 (-1.77) -.0377 (-1.02)
ARRip; .1056 (1.04) -.0217 (-0.94)
ARR\p32 -07 (-0.63) .0243 (1.88)
ARRio1-1 -.001 (-0.13)
ARRp1-2 .0082 (0.92)
PLANSIZE .2329" (7.06) .0929 (0.68) .1632 (1.51)
FIRMSIZE -.1424" (-4.32) .0692 (0.42) .0135 (0.09)
L1RATIO 8.4e04 (0.54) .0028 (0.35) -.003 (-0.52)
L3RATIO -1.5e07 (-0.00) .0061 (0.26) .0219 (1.43)
GEXPECT 0127 (1.22)
BSPREAD -.3056 (-0.94)
_cons 6.169" (15.34)  9.497” (6.43) 11.67" (9.85)
N 545 534 500
R 0.4156 0.4264 0.2282
*

** -+ indicate statistical significance at the 10%, 5% ahth level respectively.

Panel D reports the results of OLS regression with year fixed effect for fiscal year 2009 to 2010.

%CCT, %COMMINGLED, %MUTUALand %RIC are the percentages of plan assets disclosed
as being invested in common/collective trust fundesmmingled funds, mutual funds, and
regulated investment company funds without further descripti@TRfERIs the percentage of
pension plan assetsnbiguoushydisclosed as being invest&ither' assets.
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