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ABSTRACT

Recent challenges to the actuarial pension model and a movement to harmonize international
accounting standards both suggest that the current Canadian standards for pension accounting,
CICA 3461, may see substantial revision during upcoming years. To understand better the impli-
cations of these possible accounting changes, this paper presents the results of a stochastic analysis
that quantifies how the volatility of pension expense for a sample of ten Canadian companies
sponsoring defined benefit plans will be increased by the adoption of immediate recognition
accounting. For certain companies this increase is significant and is shown to have a material
earnings impact. The implications of this earnings volatility for the future of defined benefit pen-

sion plans are also explored.

“Volatility is a property of markets, not a disease

curable by accounting and actuarial methods.”
-Jeremy Gold and Larry Bader, Pension Finan-
cial Economics Webcast Series

1. INTRODUCTION

Recent challenges to the actuarial pension model
and a movement to harmonize international ac-
counting standards both suggest that the current
Canadian standards for pension accounting, Sec-
tion 3461 of the Handbook of the Canadian In-
stitute of Chartered Accountants (CICA), may see
substantial revision during upcoming years.

1.1 History of Pension Accounting
in Canada

Under CICA 3460 prior to December 1, 1986, the
pension expense that a company recorded for ac-
counting purposes was typically the cash contri-
butions made to the pension fund (and deducted
for income tax purposes) that year. Hence, there

* Paul Joss, ASA, MCS, M.Sc., is an Associate with Towers Perrin 1600,
111 Sth Avenue SW Calgary, Alberta, T2P 3Y6, paul.joss@
towersperrin.com.

was little distinction between pension accounting
and funding. Given that actuarial cost methods,
assumptions, and disclosures tended to vary be-
tween companies, intercompany comparison of
pension costs was very difficult.

With the introduction of Statement of Finan-
cial Accounting Standards (FAS) Nos. 87 and 88
in the United States, CICA 3460 was amended
effective December 1, 1986 to sever the link be-
tween pension accounting and funding. The ob-
jective was to advance the accrual paradigm while
facilitating more relevant intercompany compar-
isons. The requirement, for example, that the ac-
tuarial cost method (for accounting purposes) be
the “projected benefit method prorated on ser-
vices”’ served to enhance comparability between
companies by standardizing pension account-
ing. However, that key assumptions were to be
determined as ‘‘management’s best estimate’
did leave significant discretion with company
management.

Effective January 1, 2000, The Canadian Ac-
counting Standards Board (AcSB) introduced
CICA 3461 as a replacement for CICA 3460, mak-
ing Canadian pension accounting standards more
consistent with those of the Financial Accounting
Standards Board (FASB) in the United States and
the International Accounting Standards Board
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(IASB). Besides introducing new terminology and
disclosures, CICA 3461 is noted for introducing
market-related discount rates and hence for re-
moving some of the discretion inherent in CICA
3460.

1.2 Key Features of CICA 3461

This paper explores two key features of pension
expense as calculated under CICA 3461.

1.2.1 Capitalization of the Equity Risk
Premium

CICA 3461.050a specifies that the liability dis-
count rate be set with reference to ‘“market in-
terest rates at the measurement date on high-
quality debt instruments with cash flows that
match the timing and amount of expected ben-
efit payments.” In practice, the yield curve of
AA-rated bond indices is typically used. CICA
3461.076 also specifies that the expected return
on plan assets should be based on ‘‘the expected
long-term rate of return on plan assets.” This ex-
pected rate of return is based on management’s
best estimate. So in determining pension ex-
pense, CICA 3461 requires management to esti-
mate to what extent the rate of return on pension
assets is expected to exceed the interest rate at
which the liabilities are discounted. By capitaliz-
ing this difference each year rather than record-
ing the actual return on plan assets in the period,
CICA 3461 essentially adjusts pension expense, so
that the larger the expected return on a given
asset base, the smaller the expense incurred in
that period.

1.2.2 Smoothing and Deferral

CICA 3461 recognizes the long-term nature of de-
fined benefit pension plan liabilities. More specif-
ically, it permits a significant degree of smooth-
ing and deferral of experience. Popularly known
as “the 10% corridor rule,” CICA 3461.088 stip-
ulates that actuarial gains and losses should be
recognized in pension expense only when they ex-
ceed 10% of the greater of (a) the accrued benefit
obligation at the beginning of the year, and (b)
the fair value, or market-related value, of plan as-
sets at the beginning of the year. When actuarial
gains and losses exceed the 10% corridor, the
amount of the excess is not immediately recog-
nized in earnings. Rather, such excess is amor-
tized over the average remaining service period of

employees expected to receive benefits under the
plan, which ranges typically from 10 to 15 years.

CICA 3461 supports the recognition of experi-
ence gains and losses over the long term (delayed
recognition) for the reason that they arise from
adjustments to long-term measurements. Long-
term recognition is consistent with the expecta-
tion that short-term deviations represent ‘‘noise”
and that over the long term, adverse deviations
average out with the ‘“true” pension expense re-
maining relatively stable. Until recently, this per-
spective has been the dominant view and has been
generally unchallenged.

1.3 Recent Criticisms of the
Current Standard

During the booming equity markets of the 1990s,
investors were relatively unconcerned about the
significant experience gains unrecognized by
CICA 3460 and 3461. For many, if not most,
North American companies with defined benefit
pension plans, pension expense was an income
item that inflated earnings with large unrecog-
nized asset gains accumulating. However, the re-
cent decline in global equities combined with a
significant drop in interest rates has changed this
circumstance considerably. With pension expense
becoming a true expense and unamortized gains
becoming unamortized losses, the earnings and
balance sheet implications of CICA 3461 have
been watched much closer. Out of this increased
scrutiny, several groups have raised concerns
regarding the current pension accounting
standards.

1.3.1 Criticisms from the Actuarial
Community

The most foundational criticisms of the current
standards have arisen through the financial eco-
nomics critique of actuarial practice. Based on
the pioneering work of Samuelson (1963), Black
(1980), Tepper (1981), and Bodie (1995), among
others, there has been a renewed interest to
understand defined benefit pension obligations
through the lens of modern financial engineering.
Some of this movement’s more recent spokesmen
include Jeremy Gold and Lawrence Bader in the
United States and Jon Exley in the United King-
dom. These concerns have also received attention
in Canada through Malcolm Hamilton’s National
Post articles. Though most of the financial eco-

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com




THe EARNINGS IMPLICATIONS OF PENSION EXPENSE: A STOCHASTIC ANALYSIS OF TEN CANADIAN COMPANIES 45

nomic criticisms address pension-funding prac-
tices, criticisms of accounting standards have
also been voiced. Many of these criticisms apply
to CICA 3461.

The financial economics perspective observes
that the equity risk premium has a risk adjusted
present value of zero. Consequently, this perspec-
tive is critical of accounting standards such as
CICA 3461 that do not adjust the equity risk pre-
mium for risk, and hence assign it a nonzero pres-
ent value. By capitalizing the equity risk premium
before it is earned, it is argued that CICA 3461
does not transfer risk properly between genera-
tions of shareholders. Instead, it rewards today’s
shareholders for risks that tomorrow’s sharehold-
ers have not yet endured.

The financial economics perspective also takes
issue with CICA 3461’s smoothing and deferral.
According to the law of one price, a fair trade of
a marketed security or portfolio must occur at a
market price. It is argued that the smoothing and
deferral of CICA 3461 complicates the invest-
ment decision both by using market-related
(smoothed) asset values as well as by concealing
the true underlying volatility, through the 10%
corridor rule.

Bader and Gold (2003, p. 1) poignantly sum-
marizes these two criticisms:

“Contrary to the teachings of financial economics,
the actuarial pension model anticipates expected
outcomes without reflecting the price of risk. It then
camouflages the risky distribution of outcomes by
various smoothings and amortisations.”’

1.3.2 Criticisms from Accounting
Standards Setters

The Enron and WorldCom disasters of recent
years have provided accounting bodies with new
incentives to improve financial reporting. In this
environment, many have questioned whether ex-
isting pension accounting standards properly re-
flect core accounting values such as understand-
ability, relevance, reliability, and comparability
(CICA 1000).

“. .. we have to move to the point where we don’t
report a single number.!

! Paul Cherry, chairman of the CICA’s AcSB, in support of the current
push for a redesigned income statement. See Church (2002).

one of the prime examples of bad
accounting.’

You may as well . . . divide it by the cube root
of the number of miles to the moon and multiply it
by your shoe size. It does not mean a thing.”™

The current debate surrounding pension ac-
counting reform coincides with a new impetus to
upgrade and harmonize accounting standards in-
ternationally. The International Accounting Stan-
dards Board (IASB), under the leadership of
Chairman Sir David Tweedie, is coordinating this
convergence project. Tweedie is a proponent of
immediate recognition pension accounting mod-
elled after Financial Reporting Standard (FRS) 17
in the United Kingdom. There is a definite pos-
sibility that Canada will follow the IASB and adopt
immediate recognition pension accounting in up-
coming years. This adoption may call for a rede-
signed income statement in which distinct com-
ponents of pension expense would flow to income
statement line items such as earnings from op-
erations, earnings from financing, and earnings
Sfrom remeasurements.*

1.4 Recent Articles and Contributions

Within the accounting community, recent papers
on pension accounting have not directly ad-
dressed the features of CICA 3461 that I have out-
lined. Wiedman (2002, 2003) focuses on disclo-
sure and assumption setting. D’Andrea (2003)
outlines possible changes being considered.
Church (2002, 2003), Corcoran (2003), Daly
(2003), and Hamilton (2003) have all introduced
the pension accounting crisis to the Canadian
public through national newspaper articles.
Klumpes (2003) has examined pension account-
ing in the United Kingdom context. Most of the
literature reexamining actuarial practice in light

2 Robert Herz, chairman of the Financial Accounting Standards Board
(FASB), in support of the current push for changes to FAS 87. See
Burkholder 2003.

3 Sir David Tweedie, chairman of the International Accounting Stan-
dards Board (IASB), with reference to the arbitrariness with which
the amortization period is determined under current pension ac-
counting standards. See Financial Reporting Council 2002. On-
line at www.publications.parliament.uk/pa/cm200102/cmselect/
cmtreasy/758/2070211.htm.

4 Bader (2002) argues for the benefits of using multiple earnings cat-
egories in corporate valuations.
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of financial economics has focused on pension
funding. Ruloff (2003), however, does specifically
examine FAS 87 in light of financial economics.
His analysis is based on a stochastic model with
similarities to the model that I use.

A practical push to quantify the financial im-
pact of CICA 3461 has also come from the finan-
cial analyst community. Graham (2002) marks-
to-market the defined benefit pension plans of
Canada’s largest companies so as to estimate the
2002 earnings implications under six determin-
istic scenarios. Moran and Cohen (2002), Skil-
beck and Redlich (2002), and Vasic (2002) have
released similar reports providing guidance on
how to ‘“un-smooth” reported pension expense.
Rosen and Rosen (2002, 2003) have issued mul-
tiple reports detailing the pension problems of
specific Canadian companies.

1.5 My Contribution

I have argued that CICA 3461 may see substantial
future revision. The capitalization of the equity
risk premium and the smoothing and deferral are
features of the current standard that I have iden-
tified as having a significant impact on pension
expense. Consequently, there is a need to quan-
tify the earnings implications of these current
features in relation to the proposed standards in
which they are removed. Because Canadian pen-
sion plans include significant allocations to Ca-
nadian and global equities, it is desirable to cap-
ture the full extent and variability of equity
returns in the analysis. In addition, the variability
in bond yields, although not as volatile as equity
returns, has a material impact on the liability
measurement that will flow directly into earnings
under immediate recognition accounting propos-
als. A deterministic projection provides only a
limited analysis of the magnitude of the impact,
and cannot reveal the probable extent of the cor-
porate earnings volatility or the correlation be-
tween equity returns and bond yields. Given the
reality of dynamic capital markets, a stochastic
analysis of likely pension expense outcomes is re-
quired. With respect to the published literature,
I believe that I am the first to undertake a full
stochastic examination of CICA 3461.

This paper seeks to disseminate the results of
this examination. The next three sections de-
scribe the stochastic model in greater detail. Sec-
tion 5 summarizes the model’s key results. Im-

plications for sponsors of defined benefit plans
are then considered in the paper’s closing
sections.

2. MobEL INPUTS

2.1 Empirical Inputs

My empirical data was obtained from three
sources. The pension footnotes of companies’ an-
nual financial statements were the primary source
of company-specific information. Copies of the
2000, 2001, and 2002 annual financial state-
ments for the sample companies were down-
loaded from the System for Electronic Document
and Analysis and Retrieval (SEDAR). Pension val-
uation reports filed with the Office of the Superin-
tendent of Financial Institutions (OSFI) were used
to supplement the relevant financial statement
information. Under the Access to Information
Act, I requested copies of the most recent actu-
arial valuation reports of OSFl-regulated defined
benefit pension plans. These reports were used to
infer demographic details of the plan membership
as well as to assess the likelihood and timing of
future required cash contributions. Finally, finan-
cial analysts’ estimates of future earnings per

share were obtained from www.globeinvestor.com
on November 15, 2003.

2.2 Selected Companies

Given my need for information beyond the annual
financial statements, my list of prospective com-
panies was limited to those that OSFI regulates.
Altogether I received approximately 50 reports
from OSFI of which the sponsors of the ten larg-
est defined benefit plans were selected as the fo-
cus companies for this study.’ These companies
are listed in Table 1.

2.3 Capital Market Inputs

Central to this project is the recognition that
pension expense is a dynamic function of capital
markets developments. Consequently, capital
market simulations were used to generate the in-

*The one exception was BCE Inc., which had to be excluded be-
cause, as Rosen and Rosen (2003) observe, BCE Inc. reports a
market-related value as its fair value of plan assets.
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puts for the pension expense functions (described
in Section 3).

Global CAP:Link is the Towers Perrin Global
Capital Market Scenario Generation System.® It
is a proprietary model that is used in risk analysis
for asset-liability management of pension plans
and insurance portfolios. It is not designed to pre-
dict the direction of short-term market move-
ments but rather is intended to simulate volatility
around consensus market forecasts. CAP:Link
uses a cascading set of stochastic differential
equations to simulate hundreds of alternative
i.i.d. year-by-year paths of economic and capital
market simulations over a specified time horizon.
Given the input assumptions, each path is equally
likely and hence, together, the paths approximate
the distributions of simulated variables and can
be used to provide Monte Carlo estimates of
quantities of interest. The model uses mean re-
version in the key variables, where relative risk
varies by time horizon. These variables include
yield curves and inflation rates, as well as returns
on a wide variety of asset class categories. Mulvey
and Thorlacius (1998) describe the CAP:Link
model in greater detail.

CAP:Link is based on market consensus as-
sumptions in effect at the time the model is op-
erated (i.e., government of Canada bond yields,
real return bond yields, current dividend vyields,
etc.). Towers Perrin sets other assumptions in
collaboration with academia and capital market
experts. The simulations used in this study were
based on an equity risk premium assumption of
3% per annum over the normative yield on 10-
year Government of Canada bonds. Additionally,
interest rates were determined based on targets
for normative real yields of 1.7% for 91-day Treas-
ury bills, and 2.8% for 10-year Government of
Canada Bonds. Historical correlations and serial
correlations are extracted from the previous 180
months of history and are updated monthly
throughout the projection period.

The January 2003 Canadian Capital Market
Simulations generated the CAP:Link simulations
used in this paper. From CAP:Link I obtained 500
sample paths of yearly economic variables that
were simulated for 20 years starting in 2003, of

61 extend a special thanks to Towers Perrin for allowing me to use
the CAP:Link model.

Table 1
Ten Sample Companies
Air Canada Bank of Montreal
Canadian National Railway CIBC
Canadian Pacific Railway Royal Bank of Canada
TELUS Scotiabank Capital Trust
TransCanada Pipelines Toronto-Dominion Bank

which only the 2004 results are used in this pa-
per. Three linear combinations of CAP:Link eco-
nomic variables are used in my pension expense
functions.

Long Term Yield is an economic variable that is
generated by CAP:Link. It represents the nominal
semiannual yield to maturity on long-term (30-
year) Government of Canada bonds. I differenced
this variable to generate an annual Increase in
Long Term Yield (ILY). It is this increase that
is an input variable in my pension expense
functions.

Return on Plan Assets (RPA) industry average
portfolio is a quantity that I calculate to mirror
the nominal return earned by a 60% equity and
40% fixed income investment portfolio. This re-
turn is calculated from CAP:Link as 40% Universe
Bonds (Scotia Capital Universe Bond Index), 30%
Canadian Equities (S&P/TSX Capped 10% Index),
and 30% Global Equities (market-cap weighted
Morgan Stanley Capital World Index). At the time
of this study, all of the companies that disclosed
a defined benefit pension plan asset mix had an
equity to fixed income ratio between 70/30 and
50/50, so the industry average portfolio was
deemed to best represent current asset allocation
practices.

Return on Plan Assets minimised-risk portfolio
is a quantity that [ calculate to mirror the nom-
inal return earned by a 100% fixed income in-
vestment portfolio. This return is calculated from
CAP:Link as 50% SCM Long Bonds (Scotia Capi-
tal Long Term Bond Index) and 50% Real Return
Bonds (Scotia Capital Real Return Bond Index).
I chose this bond combination because it pro-
vided the best duration match for the pension li-
abilities. The real return component is necessary
to match the inflationary nature of defined ben-
efit pension liabilities. Perfect matching is not
possible, however, as no asset class is available to
match future salary increases.
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Figure 1
2004 Joint Distribution of the Change in Long Term Yield and Return on
an Industry Average Portfolio
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Return on Plan Assets

From the 500 sample paths provided by CAP:
Link I have approximations for the joint distri-
bution of the increase in the long-term yield and
each of the two return on plan assets quantities.
The simulated distributions for 2004 are shown

Figure
2004 )Joint Distribution of the Change

in Figures 1 and 2. Though pension expense is
also a function of other variables, the increase in
the long-term yield (which drives the liability dis-
count rate) and the return on plan assets are the
two most significant random quantities that de-
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termine pension expense. Consequently, these
joint distributions form the foundation of my
model. Without them, the distribution of pension
expense must be estimated deterministically,
through a sequence of best estimates. With these
joint distributions, however, the distribution of
pension expense can be estimated through the
stochastic process. This provides a much fuller
picture of the magnitude of pension financial
risks.

3. MobDEL FUNCTIONS

The variables defined in the previous section are
used as inputs for the three pension expense func-
tions. Together these functions quantify the earn-
ings implications of a change in pension account-
ing standards.

For a given company and asset mix, I define
current pension expense (CPE) as a real-valued
function of ILY and RPA:

CPE :(ILY, RPA) — EPS.

Company, Asset Mix*

CPE represents pension expense as it is cur-
rently calculated under CICA 3461. Conse-
quently, CPE reflects the capitalization of the
equity risk premium as well as the smoothing and
deferral that are characteristic of the current Ca-
nadian standards.

For a given company and asset mix, I define
equity risk premium reversal (RPR) as a real-
valued function of ILY and RPA:

RPRCompany, Asset Mix* (ILY’ RPA) — EPS.

RPR calculates the same pension expense as
CPE, with one exception. Where CPE sets the cur-
rent year’s expected return on plan assets as-
sumption equal to the prior year’s assumption,
RPR sets the current year’s expected return on
plan assets assumption equal to the current
year’s liability discount rate. Consequently, RPR
reverses the capitalization of the equity risk pre-
mium that characterizes CICA 3461. The smooth-
ing and deferral characteristic of CICA 3461 are
preserved by RPR.

For a given company and asset mix, I define
smoothing and deferral reversal (SDR) as a real-
valued function of ILY and RPA:

SDRCompany, Asset Mix:(ILY? RPA) - EPS

SDR is similar to CPE except that all current
experience gains and losses are recognized in full
during the year in which they occur.” This means
that SDR does not defer new experience gains and
losses (through the 10% corridor rule) but rather
recognizes them immediately.® This also means
that SDR calculates expense based on the actual
return of the market value of assets, rather than
the expected return on the market-related value
of assets. Hence SDR can be seen as an extension
of RPR, since its final output does not depend on
the expected return on plan asset assumption.

4., MobeL OutPuTs

Rather than reporting pension expense in mil-
lions of dollars, each pension expense function ex-
presses pension expense impact in terms of the
percentage increase or decrease that a company’s
pension expense has on its projected earnings per
share. This impact is calculated as:

Earnings per Share Impact =

(Total Pension Expense) X (1 — Effective Tax Rate)
(EPS Estimate) X (Number of Outstanding Shares)

Earnings per share impact of negative five per-
cent, for example, means that pension expense
will cause a five percent decrease to a company’s
earnings per share. Pension expense can be neg-
ative and in this case is called pension income.
An earnings per share impact of positive five per-
cent, for example, indicates that a company’s
earnings per share will increase by five percent
due to pension income.

An earnings per share impact is not without
flaws. One obvious problem is that when a com-
pany has a low (or even negative) EPS estimate,
the EPS estimate will show significant geometric

7 By experience gains and losses | mean gains and losses due to un-
expected investment experience and gains and losses arising from
changes in the liability discount rate. | did not model other types of
actuarial gains and losses (such as mortality gains and losses) in the
pension expense functions.

8 Anticipating that a transition to immediate recognition accounting
will be handled similarly to the transition from CICA 3460 to CICA
3461 with companies amortizing a transition obligation in accord-
ance with CICA 3461.167, | designed the SDR function to amortize
all existing unrecognized experience gains and losses over the av-
erage remaining service period of the employee group.
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Figure 3
2004 Impact of Pension Expense on EPS
for Current Pension Expense:
Industry Average Portfolio
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dependence on pension expense even if the mag-
nitude of pension expense’s increase or decrease
is small in arithmetic terms. This was a problem
with Air Canada’s EPS estimates. Nonetheless,
given its wide use in the investment community,
I deemed it to be the most meaningful measure
of the financial statement impact of pension
expense.

Earnings per share impact can also be criti-
cized for aggregating the impact of immediate
recognition accounting into a single number. As
discussed in Section 1.3, immediate recognition
pension accounting will likely be introduced
through a redesigned income statement in which
pension expense components flow into several in-
come statement line items. Anticipating this re-
ality, I designed my model to output earnings per
share impact as the sum of three separate com-
ponents.” However, to improve the readability of
this paper, I have presented the results with sin-
gle earnings per share impact numbers.

5. ResuLTs

The results are summarized in six frequency his-
tograms. Each histogram describes the aggregate
impact per share that pension expense has on
2004 earnings for both asset mixes under each of

? The first component was an operating component representing the
impact of the current service cost and the amortization of prior ser-
vice costs. The second component was a financing component rep-
resenting the difference between the interest cost and the expected/
actual return on assets. The final component was a remeasurement
component representing the recognition of asset and liability losses
(gains) and transition obligation amortizations.

the three pension expense functions. Each histo-
gram is generated by the application of its pen-
sion expense function to the 500 CAP:Link
market scenario simulations. The histogram
bandwidths are five percent in all cases. For a
given histogram, w denotes its mean and o de-
notes its standard deviation. These distributions
are presented on an aggregate basis, with the ex-
clusion of Air Canada.'® The corporate earnings
implications of pension expense vary considerably
between companies and so aggregate results
should be taken as only suggestive of what the
impact might be for a given company.

5.1 Industry Average Portfolio

Figures 3 to 5 summarize the pension expense
impacts of investing in the industry average port-
folio. The industry average portfolio is a 60% eg-
uity and 40% fixed income portfolio that approx-
imates the asset allocation strategies currently
employed by the companies in this study, as well
as the strategies of most defined benefit plan
sponsors.

Figure 3 describes the aggregate earnings per
share impact of pension expense under the cur-
rent CICA 3461 standard. According to Figure 3,
for the companies in this study CICA 3461 pen-
sion expense decreases EPS by roughly one per-
cent on an expected value basis. In addition, the

Figure 4
2004 Impact of Pension Expense on EPS for
Equity Risk Premium Reversal: Industry
Average Portfolio
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1% Air Canada’s low earnings estimates and large unrecognized losses
combine to give it a pension expense earnings impact that is signif-
icantly larger than that of the other companies. Consequently, the
aggregate pension expense distributions have been calculated as
an equally weighted average of the distributions of the other nine
companies.
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Figure 5
2004 Impact of Pension Expense on EPS for
Smoothing and Deferral Reversal: Industry
Average Portfolio
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standard deviation of the impact of CICA 3461
pension expense on EPS is three percent.

Figure 4 describes the aggregate earnings per
share impact of pension expense under the risk
premium reversal function. Note that this distri-
bution has an expected earnings impact that is
several percentage points lower than the earnings
per share impact of CICA 3461 (Figure 3). This
shows that the capitalization of the equity risk
premium under CICA 3461 inflates earnings per
share.

Figure 5 describes the aggregate earnings per
share impact of pension expense under the
smoothing and deferral reversal function. Though
the earnings per share impact in Figure 5 is in-
creased on average by the application of an actual
rate of return (as opposed to an expected rate of
return at the liability discount rate) the earnings
per share impact is also decreased by the am-
ortization of accumulated prior unrecognized
losses. The net result is that the distribution in
Figure 5 has an expected earnings impact that is

Figure 6
2004 Impact of Pension Expense on
EPS for Current Pension Expense:
Minimized-Risk Portfolio
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Figure 7
2004 Impact of Pension Expense on
EPS for Equity Risk Premium Reversal:
Minimized-Risk Portfolio
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comparable to the expected earnings impact of
the distribution in Figure 4. More significant in
Figure 5 is that the standard deviation of its dis-
tribution is 10 to 15 times larger than the stan-
dard deviations of the distributions in Figures 3
and 4. This quantifies the variability of pension
financial risk that is not reflected by CICA 3461.

5.2 Minimized-Risk Portfolio

Figures 6 to 8 portray the pension expense im-
pacts of investing in the minimized-risk portfolio.
The minimized-risk portfolio is a fixed income
portfolio made up of 50% long bonds and 50% real
return bonds. This asset mix mirrors the asset
mix that a company could employ if it desired to
duration match its liabilities.

Figure 6 again describes the aggregate earn-
ings per share impact of pension expense under
the current CICA 3461 standard, except now with
the minimized-risk asset mix. Note that the ex-
pected value of the pension expense earnings
impact is roughly three percent lower with the

Figure 8
2004 Impact of Pension Expense on EPS
for Smoothing and Deferral Reversal:
Minimized-Risk Portfolio
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minimized-risk portfolio. The upshot with this as-
set mix is that the standard deviation of the earn-
ings impact is reduced geometrically by roughly
fifteen percent.!!

Figure 7 describes the aggregate earnings per
share impact of pension expense under the risk
premium reversal function and the minimized-
risk asset mix. As was the case when moving to
Figure 4 with the industry average portfolio, when
the difference between the expected return on as-
sets assumption and the liability discount rate is
not capitalized, earnings per share is decreased.
Compared to the distribution in Figure 4, the dis-
tribution in Figure 7 has roughly the same ex-
pected earnings impact and a standard deviation
of earnings impact that is reduced geometrically
by roughly ten percent.

Figure 8 describes the aggregate earnings per
share impact of pension expense under the
smoothing and deferral reversal function and the
minimized-risk asset mix. Note that the standard
deviation of the distribution in Figure 8 is only in
the order of five times larger than the standard
deviation of the distributions in Figures 3 and 4.12
Consequently, the standard deviation of the dis-
tribution in Figure 8 is roughly half that of the
standard deviation of the distribution in Figure 5.
In comparison, the standard deviation of the
distribution in Figure 6 is only slightly smaller
than the standard deviation of the distribution in
Figure 3. Hence the relative increase in true earn-
ings volatility (from asset-liability mismatching)
that accompanies an equity (versus fixed-income)
investment strategy is not reflected under CICA
3461.

' The volatility ratios under the two asset mixes depend significantly
on the methodology used in reducing the expected return on assets
(ERA) assumption for the minimized-risk portfolio. | used the equa-
tion ERA, = ERA,_; — (ERA,_, — LDR,_;) X 60%, to estimate the
one-time change in management’s ERA assumption when the asset
mix is changed from a 60/40 to a fixed-income only portfolio. The
use of the 60% factor was chosen to reflect the “stickiness” of the
ERA assumption, since it was deemed unlikely that management
would adopt an ERA assumption as low as the liability discount rate
(LDR).

2 The “minimized-risk” portfolio remains significantly volatile, as ev-
idenced by Figure 8. This residual volatility reflects the imperfect
duration matching associated with all such investment portfolios. A
more carefully selected duration matching portfolio will reduce vol-
atility further, but in practice the choice of asset combinations is not
sufficiently robust to allow complete elimination of asset-liability
mismatch.

6. IMPLICATIONS FOR DEFINED BENEFIT
PLAN SPONSORS

It is entirely possible that the Canadian Account-
ing Standards Board will adopt immediate
recognition-based pension accounting within the
next few years. As my results indicate, such a
move will significantly increase the earnings vol-
atility of those companies that sponsor defined
benefit pension plans. Companies will have sev-
eral options in responding to this increased earn-
ings volatility.

6.1 Maintaining the Status Quo

Despite the increased earnings volatility associ-
ated with the adoption of immediate recognition
pension accounting, some companies may elect
to maintain the status quo. As Table 2 illustrates,
the adoption of immediate recognition pension
accounting will not impact all companies in the
same way.

Irrespective of capital market developments,
for the companies in the lower half of this table,
reported pension expense has a relatively small
impact on annual earnings. The adoption of im-
mediate recognition pension accounting does not
significantly change this reality. So maintaining
the status quo may be an appropriate option for
these companies.

6.2 Reducing the Equity Content of
Pension Assets

For companies such as Air Canada, TELUS, Ca-

nadian Pacific Railway, and Canadian National

Railway, maintaining the status quo may not be

Table 2
Standard Deviation of 2004 Pension Expense
Impact (as percent of EPS)

Immediate

Company CICA 3461 Recognition
Air Canada 128.6% 1945.4%
TELUS 7.4% 103.0%
Canadian Pacific Railway 8.6% 97.9%
Canadian National Railway 4.6% 77.7%
Bank of Montreal 1.4% 15.9%
CIBC 1.1% 13.0%
Royal Bank of Canada 0.9% 11.4%
Scotiabank Capital Trust 0.9% 11.3%
TransCanada Pipelines 0.7% 8.6%
Toronto-Dominion Bank 0.4% 5.3%

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com




THE EARNINGS IMPLICATIONS OF PENSION EXPENSE: A STOCHASTIC ANALYSIS OF TEN CANADIAN COMPANIES 53

feasible. These companies may decide that, under
immediate recognition accounting, the sensitivity
of earnings per share to pension expense is too
high. Reducing the equity ratio of pension assets
is one available option. The 2004 consequences,
under immediate recognition, of moving from an
industry average portfolio to a minimized-risk
portfolio are described in Table 3.

As Table 3 indicates, moving to a minimized-
risk portfolio cuts the standard deviation of pen-
sion expense impact in half. A more carefully se-
lected duration matching portfolio will reduce
volatility even further. The trade-off, in either
case, is that the equity risk premium is forgone;
so on an expected value basis a larger pension
expense is expected under the minimized-risk
portfolio.

This fixed-income approach has received in-
creased attention in recent times, for reasons
quite apart from accounting. In 2002, The Boots
Company made waves in the credit world by mov-
ing its £2.4 billion Boots pension fund from eq-
uities to fixed-income securities. Ralfe, Speed,
and Palin (2004) and Gold and Hudson (2003),
among other proponents of financial economics,
have challenged the wisdom of funding pension
obligations with equities. Miller and Modigliani
(1958) showed that in perfect capital markets
without taxes and bankruptcy costs, firm value is
independent of capital structure. As a result,
much of this discussion now centers on second-
order reasons why a fixed-income investment ap-
proach may increase shareholder value. At the
very least, a movement to fixed income invest-
ments for volatility reduction is neither unwar-
ranted nor unprecedented.

6.3 Modifying Defined Benefit
Plan Design

Modifying the design of a company’s defined ben-
efit plan is a final step that could be taken in
reducing the earnings volatility of immediate
recognition pension accounting. This approach
could be taken in conjunction with or as an al-
ternative to reducing the equity ratio of pension
assets.

Such an approach could include modifying pen-
sion benefits so that automatic cost of living ad-
justments are eliminated. Benefits that include
interest rate guarantees and other embedded op-

Table 3
Impact of Asset Mix on the Distribution of
Pension Expense

Industry Average Minimized-Risk
Portfolio Portfolio
Company K-2004 02004 K-2004 02004
Air Canada —404% 1945% —560% 1001%
TELUS —6% 103% -15% 51%
CPR —24% 98% -33% 46%
CNR 2% 78% —6% 36%

tions could also be redesigned. Given that equi-
ties are a poor long-term match for inflation-
linked liabilities (Smith 1998), the objective is to
reduce volatility by limiting the liabilities’ sensi-
tivity to inflation.

A more drastic approach could include restruc-
turing pension benefits so that investment risk is
transferred from employer to employee. Switch-
ing from defined benefit to defined contribution
plans is one way that this can be done. Closing
the defined benefit plan to new hires is another
form of this option. Though drastic, this form of
restructuring might be the only satisfactory way
for some companies to respond to the earnings
volatility associated with immediate recognition
pension accounting.

Of course, for some companies, abandoning the
defined benefit pension plan may not be a viable
option. Particularly for companies with older
work forces and significant intellectual property,
a defined benefit pension plan is an essential
component of total compensation. Not only can
it be used in attracting new employees, but it can
also be used in retaining them, or even in en-
couraging them to retire early. Despite its poten-
tial for volatility reduction, abandoning a defined
benefit pension plan should not be undertaken
without first considering the broader human re-
sources implications.

7. CONCLUSION

For a sample of ten Canadian companies, I have
developed three pension expense functions that
together illustrate the impact of impending
changes to CICA 3461. These functions map a
distribution of capital market scenarios to a dis-
tribution of pension expense earnings impacts,
and in so doing facilitate stochastic analysis. I
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show that under an industry average portfolio,
CICA 3461’s capitalization of the equity risk pre-
mium increases earnings per share. Under this
same asset mix, I show that CICA 3461’s smooth-
ing and deferral mechanisms decrease the stan-
dard deviation of reported earnings impact by ten
to fifteen times. This shows that the adoption of
immediate recognition accounting standards will
materially impact the future distribution of cor-
porate earnings. For this reason, I discuss the
benefits of moving out of equities and modifying
defined benefit plan design as means of coping
with the possible earnings volatility.

The question of whether such changes are war-
ranted is a topic of on-going discussion within ac-
counting bodies. Though the political and human
resource implications of this debate are far-
reaching, my simulated distributions quantify the
actual earnings implications at stake. Based on
these distributions, I contend that the CICA 3461
standards lack transparency. The mechanics of
the 10% corridor rule, in my opinion, do not ad-
equately describe the true earnings volatility as-
sociated with running defined benefit pension
plans. Moving to an immediate recognition ac-
counting standard will not create new volatility,
but will rather report the existing volatility that
the current standards leave unrecognized. With
Gold and Bader (2002, 2003), I assert that vola-
tility is a property of financial markets and not a
disease that accounting should remedy. Any fu-
ture standards that recognize this should, in my
opinion, be welcomed as a step forward.

ACKNOWLEDGMENT

The author would like to thank the National Sci-
ence and Engineering Research Council of Can-
ada and the Alberta Science and Research Au-
thority (iCORE) for funding this research. Bill
Moore of Towers Perrin must also be acknowl-
edged for motivating this research and providing
valuable comments on earlier drafts of the paper.

REFERENCES

BADER, LAWRENCE N. 2002. Valuing Companies, Valuing Pension
Plans. Contingencies (September/October): 29-32, 36-38.

BADER, LAWRENCE N., AND JEREMY GOLD. 2003. Reinventing Pen-
sion Actuarial Science. The Pension Forum 14(2): 1-23.

BLACK, FisclERr. 1980. The Tax Consequences of Long-Run Pen-
sion Policy. Financial Analysts Journal 36(4): 21-29.

BODIE, Zvi. 1995. On the Risk of Stocks in the Long Run. Fi-
nancial Analysts Journal 51(3): 18-22.

CiureH, EvizaBeTi. 2002. Accounting Overhaul Coming: Regu-
lators Seeking to Simplify Reporting of Often Mystifying
Pension Information. Globe & Mail, 23 December.

———. 2003. Pension Shortfalls Threaten to Explode. Globe &
Mail, 12 May.

———. 2003. New Accounting Standards Era Seen to be Ahead:
More Transparency, Volatility to Come. Globe & Mail, 10
July.

. 2003. More Pension Troubles Seen: Firms Still Too Op-
timistic in Calculating Funding Needs, a UBS Study Warns.
Globe & Mail, 15 July.

CORCORAN, TERENCE. 2003. How Actuaries Missed Stock Risks.
National Post, 9 July.

——— 2003. How to Avoid Another Risk Trap. National Post,
10 July.

— . 2003. How Hidden Risks Fostered a Crash. National Post,
11 July.

———. 2003. Should Pensions Invest in Equities? National Post,
12 July.

DaLy, JouN. 2003. Mind the Gap: Just When You Thought the
Market’s Bad-News Bender was Finally Over, There’s a
Killer Hangover: Pension Shortfalls. But Don’t Expect to
Find Them on the Books. Globe & Mail, 28 March.

D’ANDREA, FraNK. 2003. Bringing Pension Accounting Up to
Date: Perhaps It’s Time for a Model that More Faithfully
Represents an Entity’s Pension Fund Activities. CA Maga-
gine (March).

EXLEY, JON, SHYAM MEHTA, AND ANDREW SMITII. 1997. The Finan-
cial Theory of Defined Benefit Pension Schemes. Group
for Economic and Value Based Studies. Online at www.
gemstudy.com/defined _benefit _pensions.htm.

FINANCIAL REPORTING COUNCIL, Speech by Sir David Tweedie,
Chairman, International Accounting Standards Board, Din-
ner hosted by the Financial Reporting Council, the Busi-
ness Council of Australia, the Australian Institute of Com-
pany Directors, and the Australian Stock Exchange,
Sydney, Thursday, 15 August 2002.

GoLD, JEREMY, AND Ni1cK HUDSON. 2003. Creating Value in Pen-
sion Plans (or, Gentlemen Prefer Bonds). Journal of Ap-
plied Corporate Finance 15(4).

GRAHAM, JonN. 2002. Canadian Pension Risk: The Holiday is
Over. UBS Warburg Global Equity Research, 26 August.

HAMILTON, MALCOLM. 2003. The Horse is Dead. National Post, 21
November.

———. 2003. Tell It Like It Is. National Post, 22 November.

HANDBOOK OF TIIE CANADIAN INSTITUTE OF CHARTERED ACCOUNT-
ANTS. ISBN: 0-88800-561-X. Toronto, Canada: The Cana-
dian Institute of Chartered Accountants.

KrLumpEs, PAauL J. M., AND MARK WHITTINGTON. 2003. Deter-
minants of Actuarial Valuation Method Changes for Pen-
sion Funding and Reporting: Evidence from the UK. Jour-
nal of Business Finance and Accounting 30(1/2): 175-204.

MILLER, MERTON H., AND FRANCO MODIGLIANI. 1958. The Cost of

Capital, Corporation Finance, and the Theory of Invest-
ment. American Economic Review 48: 261-97.

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com




THE EARNINGS IMPLICATIONS OF PENSION EXPENSE: A STOCHASTIC ANALYSIS OF TEN CANADIAN COMPANIES 55

MoORAN, MICHAEL A. AND ABBY Joseru Couex. 2002. Pension
Accounting and Funding: A Roadmap for Analysts and
Investors. Goldman Sachs Global Strategy Research, 17
December.

MuLvey, Joux M., AxD Eri¢ THORLACIUS. 1998. The Towers Perrin
Global Capital Market Scenario Generation System. In
Worldwide Asset and Liability Modeling, edited by William
T. Ziemba, and John M. Mulvey. Cambridge: Cambridge
University Press, November.

RALFE, JOHIN, CLIFF SPEED, AND JON PaLIN. 2004. Pensions and
Capital Structure: Why Hold Equities in the Pension Fund?
North American Actuarial Journal 8(3): 103-13.

ROSEN, AL, AND MARK ROSEN. 2002. Pension Coockery. Account-
ability Research Corporation, 21 August.

. 2003. Pension Cookery II, What’s That Smell? Account-

ability Research Corporation, 7 May.

. 2003. BCE Inc: Pension Issue Update. Accountability Re-
search Corporation, 13 May.

RuLoFF, MARK. 2003. Dodging Potholes on the Asset Liability
Forecasting Highway. Contingencies (March/April).

. 2003. Letting Financial Economics Drive the Develop-
ment of Transparent Accounting and Contributions. The
Great Controversy: Current Pension Actuarial Practice in
Light of Financial Economics Symposium, 24-25 June.

SAMUELSON, PAUL A. 1963. Risk and Uncertainty: A Fallacy of
Large Numbers. Scientia (April-May).

SKILBECK, REBECCA, AND ADRIAN ReDLICH. 2002. Decomposing
Pensions: Part 2—The Dark Side Of Declining Bond Yields.
Merrill Lynch Global Securities Research & Economics
Group, 23 September.

SwmitH, ANDREW D. 1998. Salary Related Cash Flows: Market
Based Valuation. Group for Economic and Value Based
Studies, 20 January. Online at www.gemstudy.com/
defined_benefit_pensions.htm.

TerrER, IRWIN. 1981. Taxation and Corporate Pension Policy.
Journal of Finance 36(1): 1-13.

Vasic, GEORGE D. 2002. Canadian Pension Risk V: The Yawning
Gap between Assumptions and Reality. UBS Warburg
Global Equity Research, 14 July.

WIEDMAN, CHRISTINE, AND DANIEL GOLDBERG. 2002. Pension Ac-
counting: Coming to Light in a Bear Market. lvey Business
Journal 66(5): 38-41.

WiEDMAN, CHRISTINE, HEATHER WIER, AND ANDRE ZyBUL. 2003.
Whither the Pension Plan? Accounting Rules Mask Increas-
ing Debt. Jvev Business Journal 67(3): 1-6.

Discussions on this paper can be submitted until
April 1, 2006. The author reserves the right to reply
to any discussion. Please see the Submission Guide-
lines for Authors on the inside back cover for instruc-
tions on the submission of discussions.

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com




