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Background
The Ontario Teachers’ Pension Plan Board (further OTPPB) is an independent not-for-profit organization which main goal is to manage the pension assets of Ontario schoolteachers. Its basic activity is to collect money from teachers (50%) and government (50%), a share of their salary, and to invest it into the variety of securities, mostly nontradable debentures, bonds, equities and derivatives. After the retirement teachers will get annual pension payments from OTPPB with defined benefit plan, where post-retirement benefits are based on a predetermined formula: annual payments are calculated as two percent of the average annual salary calculated using five highest annual earning years multiplied by the number of years in service and CPI–adjusted. The average contribution rate for this plan depends primarily on the real rate of return earned on pension assets. Given the nature of this plan, there always exists a possibility that assets would be insufficient to cover the promised benefits. The onus is on the sponsor, not beneficiary, to protect against a funding shortfall. The three key risks facing the plan are: short-term volatility in real rates of return, long-term potential decline in real rates of return and unexpected increases in teachers’ real salaries. Starting from investing entirely in fixed-income securities in 1990 OTPPB moved quickly to 46% of assets in its portfolio in 1993 and has an interim policy target of 66%. The independent consultant recommended an 80% of allocation to equity but I doubt it is reasonable. 
The fund shifted from fixed-income portfolio to mixed one to diversify its risks and to increase expected returns. The OTPPB has an implicit target to obtain a minimum real rate of return of 4.5% on the portfolio on a four-year moving average basis. Such return is driven by the unique features of the liabilities. If achieved, a 4.5% real rate of return will probably allow contribution rates to fall. It was estimated that a 4% real rate of return will maintain contribution rates an 8% and that a 0.5% improvement in returns may lower contributions by 1 percentage point to 7%.
 This calculations were obtained in assumption that a representative teacher works for 30 years, gets equal salary each year, lives after retirement for 30 years and that all that time CPI is not larger than 8%.
Asset allocation analysis
Of course, the critical issue for the plan is to decide about the allocation of the portfolio. Since the fund is mainly interested in long-term performance, it should be concerned about the strategic asset allocation mostly. To choose the optimal strategic allocation I will first use Markovitz portfolio theory results and after that I will shed light on its weaknesses. Dividing all available assets on classes will allow to reduce significantly the number of correlations to be estimated and hence provide a more accurate model. The classes are defined as: North American stocks, small capitalization stocks, international stocks, real estate, Canadian bonds, international bonds and cash/short term securities as consultants feel that these asset classes represented a fair approximation of the investment environment available to the OTPPB at the time.
Of course in real life it is always a bad idea to relay on the particular model of reality, especially in arts (in, say, physics or engineering it appears to be possible), the results of the “model” analysis should be supported with substantial portion of judgment. Say, the bad thing with this analysis is that it is backward looking and that if the market goes down, the correlation between the asset classes increases dramatically that means underestimation of possible losses.
The better way of analysis appears to be a VaR-like analysis were one should focus on the probability of the losses (return less the minimum required to cover all liabilities is negative) and the absolute return because the concept of variance seems to be a bit irrelevant here.
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