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I. Corporate Pension Plans Industry:

The pension plan industry is comprised of three primary organizations: government, participants, employer plan sponsor. The Government is responsible for providing the basic level of retirement income through the Social Security System and for providing a basic level of medical coverage through the Medicare System. The individual makes additional contributions to the pension plans (generally DCPs). The employers generally sponsor a retirement plan in order to help employees to replace part of their income after retirement. The regulators of the industry are Department of Labor (DOL) and Pension Benefit Guaranty Corporation (PBGC) and the Internal Revenue Service (IRS). The retirement plans are governed by Employee Retirement Income Security Act of 1974 (ERISA). 

A. Types of Pension Plan

There are two basic types of pension plans: defined benefit and defined contribution plan. More recently, hybrid plans have started to develop. Cash balance plans are the most popular. According to Credit Suisse First Boston
, from the companies in the S&P 500, approximately 360 companies (72%) have defined benefit pension plans.

1. Defined Benefit Plan 

A defined benefit plan (DBP) secures future monthly payments to the employees at the retirement age. Sometimes, employees can choose to receive a lump-sum payment at the time of the retirement. The amount to be received by the employees is based on the number of years of service and the average of the salary of the last years of employment (generally last five years). 

The employer bears the risk of investment uncertainties, since it has to make the promised payment. In order to be able to make the promised payments, the companies make monthly contributions to the pension plans. However, the companies have to make several assumptions to calculate these monthly contributions, since it is not possible to know in advance exactly how much money it will take to fulfill the plan’s obligations. The number of people expected to retire or become entitled to benefits and the return on the assets in the pension fund are examples of the assumptions that should be made.

The plans are also responsible for making payments to the Pension Benefit Guaranty Corporation (PBGC). The PBGC is a federal government corporation, whose major purpose is to provide security for participants of defined benefit pension plans. Therefore, if a company goes into bankruptcy, the PBGC will be responsible for paying a portion of the benefits to the participants of the plan. It finances these payments with the premiums paid by the companies. These premiums consist of a fixed fee (based on the number of beneficiaries of the plan) and a variable rate (depends on the fund status of the plan). 

2. Defined Contribution Plan

A defined contribution plan (DCP) determines how much the employer needs to contribute monthly. The amount to be received by the employees at the retirement age is not known. It will depend on the contributions made to the plan and on the return of the investment portfolio. Employees can also contribute to the DCP, increasing the amount of capital that they will receive. At the retirement age, the employee receives the amount of capital under his account. The benefits are generally paid as lump sum.

The traditional types of DCP are:

· 401K: The employees elect to contribute a certain percentage of pay on a voluntary basis. The employer may or may not match a portion of the employee contribution.

· Profit sharing plan: The employer contributions are based on the company profits, regardless of employee contribution.

· Money purchase plan: The employer contributes a fixed % of pay or a flat dollar amount. 

· Employee Stock Ownership Plan (ESOP): The contributions are invested in the employer stock.

From the employer’s perspective, the advantage of the DCP is that the company bears no uncertainty risk, since this risk shifts to employees. The employers’ annual cost is predictable. Companies do not have any additional obligation beyond the contributions made each year. DCPs involve straightforward accounting that properly reflects the simple economics and costs of those plans. The companies recognize a pension expense when contributions are made. No smoothing mechanisms are used. Companies with DCP do not present any problems of exposure of their balance sheets, earnings or cash flows due to their pension expenses and liabilities. 

From the employees’ perspective, the major disadvantage of the DCP is that the benefits are not predictable. The benefits to be received depend on the performance of the assets on the plan. Therefore, the employees assume the investment risk. On the other hand, DCP gives employees the possibility of making contributions on a pre-tax basis.

3. Cash Balance Plan

Several companies have started to migrate their DBP to hybrid plans, such as the cash balance plans. Cash balance plans are growing because they tend to be less costly, attract younger workers, and limit the incentive for workers to stay on the job longer just to build their pensions. 

A cash balance plan is a type of DBP that has many of the characteristics of a DCP. Under this plan, every year, the employer credits each participant account by an amount predetermined. The amount is the sum of the annual contributions and a defined interest credit (it can be Treasury rates or a combination of stocks and bonds). At the retirement date, the employee will either receive the balance on his account in a lump sum or convert it to an annuity. Like the DBP, these plans usually do not receive contributions from the employees and are insured by PBGC. 

From the employers’ perspective, the cash balance plans are less risky than the DBP. Since employees guarantee the return on investments, they are responsible for making additional contributions, in the case that the investments perform worse than the promised rate. On the other hand, if the investments perform better than the promised rate, employers can decrease their future contributions. Because the companies know how much return they should provide to the plan, they can more easily match this return. Over time, though, the plan investments generally outperform the promised return, which makes this type of plan more attractive to companies than the DBP. Moreover, these plans do not build up future pension liabilities, because the current funding is all they are required to contribute.

From the employees’ perspective, the cash balance plans are simpler than the DBP. The employees know how much the employers are contributing and how much they should expect to receive on their pension investments. The cash balance plans do not have the potential downside that DCP has in the case that investments under the plan do not perform well. In addition to that, employees have hypothetical individual accounts that are credited annually with employer contributions and a guaranteed interest payment. This makes it easier for employees to carry their benefits when switching jobs. The demise of lifetime employment with one firm makes its portability an especially important feature. At the same time, younger workers just entering the work force will see no diminution of expected future benefits. All the contributions made under this plan are tax-free until retirement. 

B. Two sides of the Defined Benefit Plan 

The FAS 87 – “Employers Accounting for Pensions”, issued by the FASB in 1985, regulates the pension accounting. Even though value is determined by all future cash flow of a company, tremendous management focus and financial coverage is placed on the health of the income statement and balance sheet.  Thus, as FAS 87 was being designed, companies were worried about large charges to their income statements and balance sheets. They were able to negotiate many compromises with FASB. FASB, consequently, designed the FAS 87 with aim to protect the companies’ balance sheets and minimize earnings volatility. 

The current pension accounting for DCP is very simple, since no assumptions need to be made. On the other hand, the accounting for the DBP is not simple and involve many assumptions, several smoothing mechanisms and off balance sheet assets and liabilities. The result is that, generally, what is seen in the company’s balance sheet does not reflect the actual situation of the pension plan assets and liabilities. The expenses in the income statement do not reflect the real costs of the plan either.

1. Accounting of the Defined Benefit Plan 

For financial statement purposes, the pension plan expense is composed of three separate components: 

	+
	Service Cost

	+
	Interest Cost

	-
	Expected Return on Assets

	=
	Pension Expense


The service cost represents the present value of the pension benefit due to an additional year of service. Increases in salaries and decreases in the discount rate increase service costs. The interest cost represents the increase in the pension plan obligations because of the passage of time. A decrease in interest rates will generally result in a decrease in the interest cost. The expected return on assets represents the expectation of the return on the pension assets and decreases the pension expenses. 

In years that the pension expense is equal to the contributions, the accounting is straightforward. These amounts, however, generally differ. On one hand, whenever the pension expense is less than the contribution made by the company, the difference is debited in an asset account, named prepaid pension cost. On the other hand, if the pension expense is greater than the contribution, the difference will be credited in the accrued pension liability, a liability account. The difference between these two accounts is the net prepaid pension asset (liability). 

Theoretically, the interest cost and the expected return on assets should offset each other; and the pension expense should be equal to the contributions. However, there is a lot of uncertainty in the pension world. Unforeseen pension events happen constantly, such as higher or lower than anticipated turnover rates. Expected returns differ from actual returns. The several assumptions embedded in the pension accounting model make the actual economic situation of the pension plans very different from the one in reflected in the financial reports. 

2. Economic Costs

In its simplicity, the pension plan has two moving levers the market value of the plan assets and the financial obligation to its employees.  Several calculations affect the market value of the plan assets:

	+
	Contributions by the company to the plan

	+
	Market return of the plan assets invested in stocks, bonds, and alternative investments

	-
	Benefits currently being Paid to Retired Employees


Calculating the pension obligation is more confusing because it involves actuarial formulas but is generally:

	+
	The benefits earned by an employee by working (service cost)

	+
	The future value of those benefits when the employee retires and receives the benefits (interest cost) 

	-
	Benefits currently being Paid to Retired Employees


As these levers change, the pension funding status changes as well, which could adversely affect the balance sheet, income statement and cash flow.  The funded status represents the economic value of the pension plan. This status depends on the fair market value of assets (FMVA) and the present value of the pension liabilities. The latter can be calculated based on the future compensation values (Projected Benefit Obligation - PBO) or without considering future pay raises (Accumulated Benefit Obligation - ABO). Companies’ plans can be overfunded (FMVA > PBO), underfunded (PBO > FMVA > ABO) or severely underfunded (ABO > FMVA).

In addition to pension expenses, every year, companies have to contribute an additional amount, determined by the annual pension funding requirements: 

· Minimum Funding Requirement: Every end of year the company calculates the difference between FMVA and the PBO
. If the fund is underfunded, the company should amortize the underfunded amount, adding this amount to its pension expense. The amortization period depends on average remaining service period of the active employees, which varies from 5 to 30 years.

· Additional Funding Requirement: If the actuarial value of the assets
 is less than 90% of the value of the current liabilities
, the underfunded liability should be amortized between 3 and 5 years. 

· PBGC Premium: It is the sum of a fixed and a variable part. The fixed premium is $19 per employee. Plans at the full funding limit
 for prior plan year are exempt from the PBGC variable rate premium. Otherwise, the plan needs to pay $9 per $1,000 of unfunded vested benefits using PBGC measures. 

Because companies can deduct the pension contributions from their taxable income, the IRS limits the amount to be contributed. Companies with overfunded plans cannot deduct contributions to the plans. The maximum amount that can de deducted is the amount that makes the plan full funded, based on the full funding limited determined by ERISA. If the company contributes more than this amount, there will be a 10% excise tax.  

A last item to be mentioned is the Minimum Balance Sheet Liability or Minimum Pension Liability (MPL). In order to avoid that the companies’ balance sheets were not totally misleading because of the smoothing mechanisms, FASB mandated that all companies under the severely underfunded status calculate a Minimum Balance Sheet Liability.  This amount is the difference between the ABO and the FMVA. If the company has balance on a prepaid pension costs or on an accrued pension liability, it should consider these values in the calculation of the Minimum Balance Sheet Liability.

	+
	ABO

	-
	FMVA

	+
	Prepaid Pension Cost

	-
	Accrued Pension Liability

	=
	Minimum Liability


To offset this new liability, companies have to charge their shareholder equity account, causing several consequences.

C. Current Situation with DB plans

Why are the pension plans such an important topic now?  The current situation of the companies that offer defined benefit pension plan for their employees have substantially deteriorated. On one hand, the decline of the stock market for the last four years has depressed the asset value of the pension plans. On the other hand, the record low interest rates have substantially increased the value of the pension plans liability. In addition to that, on the risk side, the smoothing accounting mechanisms made the situation worse, since the companies can postpone recognizing the loss of their assets and consequently their unfunded position. 

According to CSFB research report
, replacing these mechanisms with what actually happened in the pension plans, aggregate earnings for the S&P 500 would decrease the by 69% in 2001 and 10% in 2000 but would increase earnings by 26% in 1999. 

This same report shows several statistics for the companies in the S&P 500 that offer DBP to their employers. According to this report, at the end of 1999, only 26% of these companies plans were underfunded and the group funded status was an overfunding of $246 billion. However, at the end of 2002, the same plans presented a very different status: 89% of the companies were underfunded and the group was underfunded by $216 billion. Moreover, during 2002, companies contributed $46 billion to their pension plans.
 

If pension plans continue to be underfunded, more contributions will have to be made, which reduces the cash flow available to the shareholders, and consequently the valuation of the companies. The declining health of the DB plans may force companies to not take positive NPV projects because they have to contribute to their pension plan. 

Exhibit 1 shows the relationship of S&P 500 stock market returns to the funding status of both Eli Lilly and the 360 companies in the S&P 500 that maintain a DBP.

The recent improvements on the stock markets, and the consequent increase in the assets valuation, may make the pension fund situation look better. Consequently, companies may “forget” the risks associated with the DBP and do not put as much attention as it is needed. In addition to that, Congress is considering changing the discount rate of the liabilities for taxes purposes. This would improve the funding situation of the plans, since the proposed discount rate would be the long-term corporate bonds, which is higher than the Treasury rate. The underfunding problems, however, are not solved, since the benefits will eventually be paid to employees. 

Defined Benefit Plan Risks:

Post-retirement risks are particularly important today in light of the aging society, the recent declines in investment values in the equity markets, and the growth of individual responsibility for managing retirement assets.

This section will address the present status of the DBP of the companies in the S&P 500, Eli Lilly peer group and, finally, Eli Lilly. The analysis is based on the risks identified by David Zion, an analyst at Credit Suisse First Boston
. He identifies four risks that a DBP can place on a company: shareholder exposure, balance sheet exposure, earnings exposure, and cash flow exposure.

D. Shareholder Exposure  

Zion compares the economic value of the pension plan as defined by the funded status with the value of the shareholders’ stake in the company as defined by the equity market capitalization. The argument is that an underfunded plan is a liability to the company.  In end of 2002, 31 companies that offer DBP were underfunded by more than 25% of their current market capitalization. Exhibit 2 shows that the shareholders of Eli Lilly and its peers are in much better position.

Secondly, Zion considers a worst-case scenario. This scenario calculates how big is the pension obligation as compared to the equity market capitalization, assuming that a company’s market value of assets becomes zero. Although we believe this view is more unrealistic, it does provide a benchmark as to how big DBPs are. 35 companies had projected benefit obligations that exceed their market capitalization. At the other end of the spectrum, pension obligations represent less than 5% of market capitalization for 88 companies with DBPs. Eli Lilly and most of its peers fall into this category, providing evidence that Eli Lilly has little shareholder exposure from its DBP.

E. Balance Sheet Exposure

This exposure becomes relevant when the ABO is greater than the FMVA, which triggers the minimum pension liability adjustment. The minimum pension liability adjustment can result in a charge to other comprehensive income reducing the book value of equity. Although this is an accounting phenomenon and a non-cash entry, the result is that the debt to book value of equity increases, which could affect credit ratings and / or trigger debt covenants. 

Although Eli Lilly’s ABO is less than the FMVA and has not had a charge to equity from the minimum pension liability adjustment, the risk of this exposure is large because Eli Lilly has a large net prepaid pension asset. Unfortunately, not all companies report their ABO. CSFB instead calculated what the minimum charge would be if ABO is greater than the FMVA. In 2001, 26 companies in the S&P 500 would have a charge to equity greater than 25% of their total equity. Again, the pharmaceutical companies do not have that much exposure but in this instance Eli Lilly is an outlier compared to its peers. The company has the biggest exposure if the minimum pension liability adjustment is made (See Exhibit 3). This is a direct result of Eli Lilly making contributions to the plan when there was pension income or minimal pension expense, which grew its net prepaid pension asset. Adjusting for the minimum pension liability, Eli Lilly’s debt to book value would increase from 48% to 54%. The only benefit in the net prepaid pension asset disappearing from the balance sheet is that the ROA and ROIC metrics would improve, since its asset and shareholder equity would decrease. 

F. Earnings Exposure

As discussed earlier the pension expense includes many smoothing mechanisms from FAS 87 and disguises the “real” pension expense. Zion analyzed the pension expense for the S&P 500 by replacing the expected return on plan assets with the actual return and using the actuarial gain and loss on the PBO, eliminating all the amortization amounts (prior service costs, actuarial gains/losses). Making these adjustments would drop the aggregate earnings for the S&P 500 by 69% in 2001, 10% in 2000, but would increase earnings by 26% in 1999. The pharmaceutical subgroup displayed less volatility by having an adjusted EPS only 15% lower than the normal EPS. Exhibit 4 shows that Eli Lilly has ordinary earnings exposure as compared with its peerset. Zion also divides the net pension cost into three buckets – compensation, financing, and investing. By just viewing the service cost, Zion can isolate the compensation cost of the pension plan. This is a useful analysis because it more closely equates a DBP to a DCP. The assumption is that, in the long run, the investing return on the assets should at least equal the financing costs. CSFB compares the reported operating income, which includes the net pension expense, with a modified operating income, which only includes the service cost. With these adjustments, operating income for the S&P 500 would decline by 4% in 2001, 4% in 2000, and 3% in 1999. Again, the pharmaceutical peerset was below the S&P 500 but in this analysis, Eli Lilly’s operating income would fall the greatest (3%) versus the peerset (median of 1.5%) (See Exhibit 5). However, the group considers the earnings exposure acceptable as it is under the S&P 500 average.  

This analysis was intended to show a more economic view of the effect of the plan on earnings, Zion also forecasted how actual earnings would change going forward as companies changed the expected return on plan assets and discount rate on the pension obligation. For Eli Lilly, a drop of 1% in the expected return will increase pension expense by about $40 million; a drop of 1% in the discount rate will also increase pension expense by about $40 million. This $80 million after-tax will only change EPS by $.05 from an IBES 2003 estimate of $2.55 to $2.50 or a change in 2%.  
G. Cash Flow Exposure

Cash flow exposure is potentially the most important exposure because required contributions to the plan can divert cashflow away from positive NPV projects such as research & development or fixed asset investments. Companies poured almost $46 billion into their pension plans during 2002, over three times the 2001 contribution of $15 billion. Although most of these contributions were voluntary and not required by ERISA, many of them were made to avoid the PBGC variable rate premium or the charge to equity from triggering the minimum pension liability. 21 companies contributed over $500 million to their pension plans during 2002. Exhibit 6 shows not only the pharmaceutical’s cash contribution but also the contribution as a percent of cash flow from operations. Eli Lilly’s $403 million contribution was the second lowest in the peer group but second highest in terms of percent of cash flow from operations (19%). The $46 billion contribution made by the S&P 500 was approximately 6% of cash flow. Only 25 companies had a contribution that made up more than 30% of cash flow from operations. Although the cash flow exposure should cause some concern, it must be balanced with the other exposures because higher contributions improve the calculations of the other exposures.

H. Summary of Exposures

The team felt that the shareholder exposure and earnings exposure were acceptable for two reasons. First, as compared to both the S&P 500 and the pharmaceutical peer group, Eli Lilly did not act as an outlier. Secondly, these two exposures are more difficult to manage than the balance sheet and cash flow exposure and are used to more accurately identify the health of the DBP.    

The team was more concerned about the exposure of the balance sheet and cash flow for two reasons. First, these exposures impact the financial statements. Secondly, these exposures were above the median of the peer group. For these reasons, the team will only forecast these two exposures in the simulation.

I. Forecast and Sensitivity

After defining the risks to the company and shareholders and benchmarking Eli Lilly’s performance with its peers, the real value is forecasting the future risks to determine where management needs to actively manage the exposure. A forecast was built using a Mercer model, which required several key inputs including the actual return on plan assets and discount rate:

· The main scenario used a conservative return on plan assets equal to the actuarial long-term discount rate of 7.75%, considerably lower than the 2002 expected return of 9.3%.  

· The discount rate for reporting purposes was reduced to 6% down from its current 6.8%.  

· The contributions were set to the maximum tax deductible amount.  

Under the base case scenario, the cash flow and balance sheet exposures are unacceptable with the risks occurring in the early years.  

The cash flow contribution increases to over $500 million in 2004, which was the high-water mark identified in the Zion report. Secondly, in the first two years, cash flow is forecasted to be 9% and 14% of cash flow from operations, respectively. What makes these figures a cause for concern is that the contributions are predicted to be greater than net cash flow in these two years, resulting in Lilly increasing its debt or reducing its CapEx and dividends to meet its cash flow needs (See Exhibit 7). The concerns are even considering the relatively aggressive cash flow forecasts of 18% growth over the next three years (2003-2005). It means that if cash flow does not grow, the result is worse.

The minimum pension liability charge is forecasted to occur in 2003. With Lilly’s large prepaid pension asset, the charge will reduce book value of equity by a $1.4 billion pre-tax.  This charge would increase debt to book value from 59% to 70% (See Exhibit 8). When translated to a debt to total capital the amount would from 37% to 41%; which could have rating agencies review their AA rating. Although this is a non-cash entry, the team is uncomfortable with the magnitude of this exposure. 

The ABO is only predicted to be $85 million less than the FMVA. To prevent the charge, Lilly should contribute an extra $85 million above the maximum tax-deductible amount. Preventing the minimum pension liability charge will outweigh the $8.5 million excise tax that Lilly will have to pay for exceeding its maximum contribution amount (10% excise tax on $85 million). To combat the extra cash drain in 2003, the company should only contribute enough in 2004 to prevent the minimum pension liability charge (See Exhibit 9). A contribution of $200 million should be sufficient, diverting $347 million of cash that was forecasted as a contribution into either positive net present value opportunities or improving Lilly’s financial position. The recommendation improves both the balance sheet exposure and the cash flow exposure after the year 2003.

Other than increasing the contribution to prevent the MPL, management must generate returns greater than the forecasted 7.75%. The other options that affect the ABO are not feasible in the next year. For example, both increasing the actuarial discount rate and ceasing to pay benefits would decrease the ABO but are not feasible or likely. What must the investments return be to prevent the MPL?

· Shortfall = $85 million

· Approximate Market Value of Plan Assets = $2.8 billion

· $85 million ÷ $2.8 million = 3%

· 7.75% forecasted + 3% = 10.75% return required

With the market performing well in the first half of this year, what should Eli Lilly do?  

How should Eli Lilly manage their investment risk in the long-term?  

Investment Risk:

A. The Role of Asset Allocation 

A recent study by Greenwich Associates, an investment-research firm, claims that the corporate pension fund assets have lost $500 billion in value in the past two years
. It should be no surprise that the question of asset allocation has become prominent again, as it is directly related to the identification of the economic risk and cost, that a DBP present to its sponsor.

Asset allocation is usually defined as selecting the most effective combination of investments from the various asset categories and classes, involving the establishment of ‘normal’ or passive asset class weights. It is the primary factor in determining the overall investment risk and potential return of the portfolio and depends heavily on investment time horizon, risk tolerance, and tax implications of the investment. 

There have been a number of studies that prove that asset allocation has the overwhelming influence on the pension fund returns. Thus, using time-series regressions of a sample pension fund returns on benchmark returns, Brinson, Singer, and Beebower (1991)
show that asset allocation explains, on average, 91.5% of the variation in quarterly total fund returns. On the other hand, the selection of individual securities, funds or fund managers was a significant factor only 4.6% of the time. Market timing and all other factors combined were significant less than 3% of the time.

B. History of pension fund asset allocation. 

Initially, company started offering to pay pensions without setting aside any funds to support this promise. As these arrangements became more common and formal, government started regulating them to ensure that the promised pensions were available and required that companies put aside the necessary funds to ensure that pensions were paid. 

At first, companies would put their pension funds in government bonds or life insurance company annuities. As inflation rose in the 1960s and 1970s, companies found that rising salaries and low fixed-income returns made their pension plans very expensive. They turned increasingly to investment in equities to obtain a higher return and lower the eventual cost of their pension plans. More sophisticated plans began to place funds in direct real estate investment, venture capital and mortgages. By the 1980s, pension plans were exploiting "non-traditional" investments in Leverage Buyout Funds (LBOs), hedge funds and even direct ownership of private companies.

The prevailing practice now is to focus only on the risk and return characteristics of the pension fund assets without taking into account the variability of the underlying liabilities, as the investment objective is to maximize return for a given level of volatility. According to modern portfolio theory (MPT) by combining assets with low correlation, pension funds can not only reduce volatility of the portfolio, but also get higher expected return per unit of risk. According to this view, pension funds with low risk tolerance will choose portfolios to the left of the efficient frontier, overweighing investment into cash and fixed income securities. While more funds with higher risk tolerance will choose riskier investments into equities and non-traditional asset classes. In general, pension plan allocate about 40% into fixed income securities and 60% of assets into equity, the equity allocation ranging from 20% to 80%, depending on the risk tolerance of the plan sponsor. 

The pharmaceutical companies allocate an even higher percentage of the fund assets into equity-like instruments, which indicates the above average risk tolerance and makes the peers equally sensitive to equity value fluctuations.

	Plan Features
	Eli Lilly
	Abbott Labs
	Pfizer

	Cash
	1%
	0%
	1%

	Bonds
	8%
	15%
	18%

	Stocks
	89%
	85%
	81%

	Real Estate
	2%
	0%
	0%

	Active Participants
	21,805
	38,985
	19,434

	Retired receiving benefits
	8042
	7876
	3559

	Retired entitled to benefits
	2457
	2748
	9254

	Deceased with beneficiaries rec. benefits
	1904
	775
	841

	% active
	64%
	77%
	59%

	Actual Return (2002)
	-7.1%
	-11.7%
	-12.4%

	Actual Return (2001)
	-10.2%
	-7.0%
	-9.4%

	Expeted Return (2002)
	9.3%
	8.8%
	10.0%

	Expected Return (2001)
	10.5%
	9.5%
	10.0%

	Expected Return (2000)
	10.5%
	9.5%
	10.0%


C. The Importance of the Expected Return

Proponents of allocating pension fund assets into equities present historical data proving that over a long run stocks outperform bonds. Therefore, a high allocation into equities would lower corporate contributions, would allow paying extra benefits to its participants and providing a hedge against inflation. On the contrary, a conservative investment approach with a low or no equity weighting would result in low returns, which might lower the future risk tolerance of a plan.

To elaborate on the argument about the historical performance of stocks and bonds, we collected data on the returns of large cap stocks and Treasury bills for the period from 1926 to 2002. The average total return on stocks was 12.05% with a standard deviation of 20.52%, while the average return on Treasury bills was 3.81%, with deviation of 3.24%. We then simulated a return on a 20-year $100 investment into Treasury bills and large cap stocks to prove that in 93.4% cases the all equity portfolio outperformed the all-bond one. 

[image: image1.wmf] 


The simulation results are directly related to the chosen holding period, or time frame: focus on the short term, for example, significantly reduces the chance of equity investment outperforming bonds.

Holding Period Comparison:  

Percentage of Periods When US Equity Outperformed US Bonds (1926-2002)
	1 year
	62.3%

	5 years
	78.7%

	10 years
	86%

	20 years
	93%


As our simulation also demonstrates that over a 5-year horizon, there is 13.9% chance of the all-equity portfolio falling short of the $100 original investment, while if the holding period is 20 years, the probability of a shortfall goes down to 2.23%. This lower probability of a shortfall is usually referred to as a basis for the claim that equities are less risky over a long-term. However, the probability of a shortfall is a misleading measure of risk, as it does not take into account that the shortfall can be as large as the initial investment.

There is also evidence against the argument that because stocks have performed superior to fixed-income securities over two centuries, stocks will continue outperform bonds is that it is based on the past data, which may not predict future returns. A study by Ravi Jagannathan, Ellen R. McGrattan and Anna Scherbina (2001) 
 demonstrates that the U.S. equity premium has declined significantly during the last three decades. The study calculates the equity premium using a variation of a formula in the classic Gordon stock valuation model based on the bond yield, the stock dividend yield, and the expected dividend growth rate. The study concludes that in the period from 1926 to 1970, the premium was around 7% on average but only 0.7% after that. Moreover, investments in stocks and consol bonds of the same duration would have earned roughly equal returns between 1982 and 1999, years when the equity premium is estimated to have been zero.

The above considerations seem to persuade more pension fund investors that matching pension assets and liabilities by investing into liability-like assets will eventually prove the right investment strategy. The pro-bond group believes the pension payments are a series of promised cash flows, which is best matched by bonds with similar characteristics. Since the pension is paid with reasonable certainty, the cost of the pension liability is not affected by the investment strategy and can only be reduced if either the amount of the promised benefit or the likelihood of payment is reduced.
 

The bond investors view the investment risk as interest rate sensitivity of the plan surplus. Arnott and Bernstein
 warn the definition of risk should not be oversimplified and reduced to interest rate sensitivity of the plan surplus. This could lead to focusing more on the accounting-defined risk rather than the true economic risk of the portfolio investment. As the value of assets fluctuate, both the corporate bottom line and balance sheet can be affected. The plan sponsor should focus its risk management efforts on analysis of the fund asset allocation decisions in the long-term perspective measured against the impact on corporate risk.

II. Risk Management in Defined Benefit Plans

A. Immunization and Contingent Immunization Strategies

Zvi Bodie
 believes that pension funds should fully match their assets and liabilities, by investing in fixed income securities with a matching duration. This effectively immunizes the risk to the plan sponsor arising from the liability side of the pension fund balance sheet.  This immunization policy is supported by the view on a DBP as a DCP limited by the guaranteed benefit payments – a floor, specified by the benefit formula used the plan sponsor in the plan provisions. 

“The incentive to immunize the ABO is strongest when the plan is fully funded. If the plan is overfunded, it makes sense to pursue a type of portfolio insurance strategy known as "contingent immunization." If the plan is substantially underfunded, management may find it makes sense to pursue a high-risk investment strategy and exploit the put provided by Pension Benefit Guarantee Corporation (PBGC) insurance.”

 A DBP has an option feature inherent in the nature of its obligations: the corporate guarantee of the ABO can be viewed as a put option with an exercise price equal to the present value of ABO. Thus, to minimize the cost of the pension guarantee, the management should pursue ABO immunization strategy. They can hedge the ABO not only by investing in bonds, but using stock index futures, giving stop-loss orders, or writing covered calls. 

Management can then invest surplus pension assets in equities, provided it can allocate this portion back into fixed income when the market value of pension assets comes close to the value of the ABO. They can thus pursue a contingent immunization investment strategy, which is another type of portfolio insurance. 

On the other hand, when the plan is underfunded, the management can invest in equities because the PBGC's insurance of pension benefits in effect gives the plan sponsor a put option, which works as incentive to invest in riskier assets as the value of the put increases with the risk of the underlying asset.

B. Contribution Policy

Michael Peskin
 defines the core economic cost of a pension plan as the present value of contributions, discounted at the company’s borrowing cost, less the value of the call on the revertible surplus and that it is possible to reduce the cost with appropriate investment and funding policy.
From a corporate perspective, the future cash outflow in the form of contributions represents unsecured debt and should be discounted at the borrowing cost of the company. The present value of such debt cash flows represent the company’s economic liability, dependent on the assets, the liabilities, and the borrowing cost, the funding policy and the asset allocation of the company. 

The present value of contributions demonstrates a highly asymmetric function of funded status: almost all the downside risk is shouldered by the plan sponsor, although it gets only part of the upside reward. The marginal increase in the surplus has a diminishing effect on the economic liability.  “This is easily seen by comparing the savings of a plan moving from 100% to 200% funded on an accumulated benefit obligation (ABO) basis to a plan moving from 200% to 300% funded. Moving from 100% to 200% funded clearly saves the company a great deal of future contributions. At 200% funded, the company's present value of future contributions may very well be reduced to $0. Moving from 200% to 300% funded, however, which is the same dollar increase, saves the company considerably less money. Similarly, as surplus diminishes (or deficit increases), every dollar lost has a higher cost to the corporation”.

Taking into account the diminishing value of growing the surplus, the company can reduce the risk and achieve significant savings in contributions by following the following five recommendations:

1. Match asset and liability: The lowest-risk portfolio, as measured by present value of future contributions, is usually a combination of equities and long-duration bonds. The optimal bond duration is specific to each plan and the equity exposure selected. It usually exceeds ten years and is much higher than any of the commonly used bond indexes.

2. Increase dollar duration of the fixed-income portfolio, which both reduces the riskiness of the asset/liability mismatch by matching their interest rate sensitivity and provides higher expected return
3. Optimize the amount of equity exposure: the optimal amount of equity allocation varies significantly from plan to plan, depending on the following factors:
a. The proportion of retirees to active participants as it affects the nature of pension liabilities: the retiree liabilities are closest to bonds, whereas the active liabilities have more “noise” as they are sensitive not only to interest rates but to a spectrum of factors, such as the increase in real wages.

b. The weight of surplus value: the plan sponsor cannot usually recapture 100% of the surplus. As the exact appropriable value is not clear, Peskin constructs the efficient frontier with a range of possible surplus weights.
c. Funded status of the plan: under-funded plans and over-funded plans can allocate more assets to equity exposures than fully funded.
d. Growth in plan’s participants: if retiree liabilities are growing faster than active liabilities, a higher allocation into fixed-income becomes optimal. Conversely, a growing company, with active liabilities growing faster than retired liabilities, will need more equity exposure in its plans.

e. Term structure of company’s borrowing cost: the higher the company’s borrowing cost is, and the steeper the yield curve it faces, the more the future is discounted relative to the present. All else being equal, higher borrowing costs result in lower optimal equity exposure.
4. Determine the rebalancing rule: it is important to determine the sensitivity of the optimal asset allocation to the factors, affecting equity exposure and use it to create a rebalancing rule, which is similar to tactical asset allocation.
5. Lay down the funding policy: The present value of future contributions can be highly affected by the funding policy. Companies should add voluntary contributions so long as the cost of such additional contributions net of tax is less than savings in the present value of the future contributions that such contributions help achieve. It is often possible to reduce the present value of future contributions with appropriate changes in both long-term funding policy and annual voluntary contributions.
C. Accounting Alternatives

As the team alluded to in the forecasting section, Eli Lilly must make trade-offs when it considers making the maximum tax allowable contribution. The greatest benefit is that the government subsidizes the extra contribution by deducting the contribution from taxable income. The two main negatives are the growth of the net prepaid pension asset and the cash diverted from NPV positive investment projects or NPV neutral decisions, such as programs of shares buy-back. Exhibit 10 shows how, over the last few years, Eli Lilly’s funding policy has created a growing prepaid pension asset. Exhibit 11 provides an example where a company funds to its pension expense (scenario A) or takes its maximum allowable tax-deductible contribution (scenario B). The difference in cash for Scenario A will be invested in projects and in Scenario B in the tax deduction. We use Eli Lilly’s actual returns from 1998 – 2002 to demonstrate how contributing extra to the DBP will not always generate the greatest value to the company. As Exhibit 11 demonstrates, Scenario B not only has a smaller value at the end of the term but also has a prepaid pension asset of $500 million. 

D. Change of Plans

Even though there are several articles in the public press that advocates in favor of DBP stating that they benefit the employees, some studies show that this is not always the true. In some cases, DCP and cash balances are preferred to employees than DBP. 

1. Defined Benefit Plan x Defined Contribution Plan

There are some studies that argue that the DCP is better for employees than the DBP is. We selected two of them to present. The first study to be presented was published by the National Bureau of Economic Research
. The second was prepared by Milliman USA, a consulting company
. 

The former paper states that pension plans are exposed to two types of risk: rates of return on assets and variability in future wages. Over DBP, employees are not exposed to the first risk, since the companies are responsible for making additional contributions whenever actual returns are less than expected returns. However, employees are more exposed to the second risk, since their benefits are calculated based on their salaries earned on the last years of employment. On the other hand, under DCP, the employees do suffer the risks of the return on assets, but they are not subject to risks related to their future wages. 

Using the contribution and investment allocations from a representative sample of DBP and DCP, the authors ran several simulations of earnings history. Their conclusions are that the mean and median DCP benefits are higher than the DBP benefits. They also concluded that DBP are also worse off when employers change jobs after retirement. 

The latter publication shows that in some cases employees are better off under DBP and in other cases under DCP. It presents the following example: the employee is 37 years old on 1/1/2001 and his estimated compensation for 2001 is $48,300. It assumes a 5% increase in his compensation. The DCP contribution is assumed to be 7.5% of pay. The projected DBP monthly benefits are based on the formula 1.5% * (Final Average Pay) * (Years of Service). To convert the estimated projected DBP monthly benefits into a lump sum, the blended 1983 Group Annuity Mortality Table was used and an interest rate of 6%. 

	Date of Termination
	Age at DOT
	DB Plan
	DC plan at 6% / year
	DC plan at 7% / year
	DC plan at 8% / year
	Best Option

	1/1/2006
	42
	$13,545
	$25,587
	$26,019
	$26,459
	DC

	1/1/2011
	47
	$40,232
	$62,941
	$65,541
	$68,275
	DC

	1/1/2016
	52
	$99,282
	$120,895
	$129,017
	$137,842
	DC

	1/1/2021
	57
	$304,060
	$211,444
	$231,135
	$253,242
	DB

	1/1/2026
	62
	$588,815
	$341,396
	$383,064
	$431,425
	DB

	1/1/2029
	65
	$776,402
	$445,352
	$507,948
	$582,078
	DB


2. Defined Benefit Plan x Cash Balance Plan

In a cash balance setting, since each employee chooses the interest credit, the employer knows how the return should be. Therefore, the employer should find the investment mix that maximizes leverage for a stated amount of risk. The other option is to invest in exactly the same portfolio of the employee choice. In this case, the company bears no investment risk. 

Under the DBP, the company cannot completely eliminate the investment risk, since there is no promised rate of return. In this setting, one of the goals of the return on the assets is to help the company to finance the uncertain benefits to be paid, since the company does not know how much it will have to pay to the employee.

In addition to eliminating the investment risk, the cash balance plans do not carry any risk associated with future uncertain salaries. As said before, under the cash balance plan, the benefits will be calculated based on the balance in the employees’ accounts. In the DBP, the employer will have to pay the average salary for the uncertain years. 

The cash balance plan is also very attractive for young employees. In a traditional DBP, the value of benefits received by an older employee will typically be worth more than for a young employee, since under these plans the benefits are calculated based on the average of the employees’ salary over their last years of work. Under the cash balance plans, the cost of providing the benefit is the same for old and young employees, since their benefits will be calculated based on the amount of cash in their “account”. 

The graph
 below shows a comparison of how much an employee receives, when he quits, under a cash balance and a DBP, for different ages. 
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However, when migrating from a DBP to a cash balance, old employees can be worse off, because they are more exposed to the “wear-away” problem. This problem exists because at the time of the conversion, the accumulated benefits under the DBP are greater than they would have been under a cash balance plan. Therefore, older workers have to work without accruing any additional benefits until the amount owed under cash balance catches up to the present value of their earned benefits under the old plan. 

Companies, however, can avoid this problem and make the transition fair to all parts. In order to defuse the “wear-away” problem, firms can offer the employees the choice of remaining with the old traditional plan or converting to the new one.

3. Implications for Eli Lilly

According to CSFB estimates, all the ten pharmaceutical companies that offer DBP had underfunded pension plans, led by Pfizer, which was $1.3 billion underfunded. The industry is responsible for 10% of the total underfunded amount among the S&P 500 companies. Based on these figures, it is expected that the pharmaceutical companies take additional actions. One of the possibilities is the change of plans. Today, 77% of the pharmaceutical companies offer DBP. King Pharmaceuticals and Watson Pharmaceuticals are examples of companies that do not offer DBP. 

As shown on section 2.F, Eli Lilly has substantial chance of having to make huge contributions and accounting for a big hit on its shareholder equity account. The company can attempt to mitigate these problems through its asset allocation. It can, however, also consider phasing out its DBF and starting a DCP or cash balance plan; or at least give its employers the option of a choice. 

In addition to that, in today’s workforce, employees are very different and have distinct goals. There is no single retirement plan that will attract and retain all types of people.  Moreover, after the past couple of years, in which the uncertainty of the stock markets and the records low interest rates affected the pension industries, the major players of the industries may no longer want to incur risks. On one side, companies do not want to continue to face the risks involved in offering the DBP, which exposes their balance sheet, cash flows and earnings. On the other hand, employees may not wish to have their benefits under the DCP depend on their limited investment management skills. In order to overcome this problem, the company can make sure that all employers have access to advice from an investment manager.

Companies should consider offering the option of different plans to employees. Surveys to be conducted among employees may help the firms to defined what their employees want. They may find out that employees prefer to have higher salaries and a DCP instead of having a DBP. Or they may find out that the cash balance plans are preferred among their employees, since these plans combine characteristics of DCP and DBP. 

Exhibit

Exhibit 1 – Funding Status Worsens for S&P 500 and Eli Lilly over Last 4 Years
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Exhibit 2 – Plan Underfunding as a % of Equity Market Capitalization (2002)
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Exhibit 3 – Estimated Minimum Pension Liability Charge if ABO > FMVA (2002) 
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Exhibit 4 – Reported EPS compared to EPS with Economic Pension Expense (2001)
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Reported Pension Expense Versus Economic Pension Expense Backup Calculation

[image: image8.emf]Economic View 2002 2001

+Service Cost 170.2     156.0    

+Interest Cost 254.3     242.4    

+Actual Return on Plan Assets (gain) 224.9     382.3    

+Actual Loss (gain) on Obligation 61.8       88.5      

Economic Cost of the Pension Exp. 711.2     869.2    

As Reported on Income Statement

+Service Cost 170.2     156.0    

+Interest Cost 254.3     242.4    

+Expected Return Plan Assets (gain) (398.0)   (382.3)  

+Amortization of Prior Service Cost 16.1       19.3      

+Recognized Actuarial Loss 21.9       9.8        

pension expense reported 64.5       45.2      

Difference 647 824

Tax Effected Impact to Earnings 420        536       

Change in EPS 0.39       0.49      


Exhibit 5 – Service Cost compared to Pension Expense
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Exhibit 6 – Contributions as Percentage of Cash Flow from Operations
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Exhibit 7 – Contribution and Cash Flow Forecasts

[image: image11.emf]31-Dec-03 31-Dec-04 31-Dec-05 31-Dec-06 31-Dec-07

Cash Flow from Operations 2,899,000          3,885,000          4,799,000          5,432,000          6,526,000         

Other 460,000             202,000             803,000             1,179,000          1,270,000         

Capital Expenditures (1,700,000)         (2,000,000)         (2,000,000)         (2,000,000)         (1,531,000)        

Free Cash Flow 1,659,000          2,087,000          3,602,000          4,611,000          6,265,000         

Share Repurchase 281,000             -                     -                     500,000             1,500,000         

Dividends 1,454,000          1,573,000          1,687,000          2,061,000          2,399,000         

Net Cash Flow (76,000)              514,000             1,915,000          2,050,000          2,366,000         

Contributions 267,320 547,135 295,407 251,801 170,911

Contribution as % CF Ops 9.2% 14.1% 6.2% 4.6% 2.6%

Contributions as % of Net CF N/A 106% 15% 12% 7%


Exhibit 8 – Forecasted MPL Adjustment
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ABO forecasted 3,073,000           3,200,000         3,331,000        

Fair Value Plan Assets 2,988,912           3,564,659         3,963,815        

Difference (84,088)               364,659            632,815           

BV of Equity (b/f adj) 9,450,000          

Charge to Equity 1,418,733          

BV of Equity (w/ adj.) 8,031,267          

MPL Charge as % of BV 15.0%

Debt 5,600,349

Debt % of Equity (w/out adj.) 59%

Debt % of Equity (w/ adj) 70%


Exhibit 9 – Recommendations to Avoid MPL Charge
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ABO forecasted 3,073,000           3,200,000         3,331,000        

Fair Value Plan Assets 3,073,912           3,265,000         3,963,815        

Difference 912                     65,000              632,815           

New Contributions 352,320              200,000            295,407           

% of CF Ops 12% 5% 6%


Exhibit 10 – Recent Funding Policy has Increased Prepaid Pension Asset 
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Exhibit 11 – Two Different Contribution Strategies – Contributing to Pension Expense Creates More Value than Contributing to Maximum Tax Deductible

[image: image15.emf]Year 1 Year 2 Year 3 Year 4 Year 5

Fund to Pension Expense (contribution $1/year)

Plan Asset Value 100.0        209.8        347.0        460.6        513.4       

Return on Plan Assets 9.8% 17.7% 3.9% -10.2% -7.1%

Plan Asset Value 109.8        247.0        360.6        413.4        477.1       

Total Investment 100.0        210.0        331.0        464.1        610.5       

Return on Investment 10% 10% 10% 10% 10%

Value of Investment 110.0        231.0        364.1        510.5        671.6       

Total Value to Firm 219.8        478.0        724.7        923.9        1,148.7    

Fund to Maximum Allowable (contribution $2/yr.)

Plan Asset Value 200.0        419.6        693.9        921.2        1,026.8    

Return on Plan Assets 9.8% 17.7% 3.9% -10.2% -7.1%

Plan Asset Value 219.6        493.9        721.2        826.8        954.2       

Tax Deduction 35.00        73.50        115.85      162.44     

Reinvestment 10% 10% 10% 10%

Value 38.5          80.9          127.4        179.0       

Prepaid Pension Asset 100.0        200.0        300.0        400.0        500.0       

Total Value to Firm 219.6        532.4        802.0        954.2        1,133.3    
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