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Abstract 
    From the view point of pension risk management, this paper explains the 
effectiveness of investment regulations against Ponzi Fraud and market turmoil which 
are two of major risk factors in pension investment, and it also explains how to cope 
with those risks if investment regulations do not exist.    A Ponzi scheme is an 
investment fraud that involves the payment of purported returns to existing investors 
from funds contributed by new investors. Ponzi schemes are destructive to investors 
because Ponzi schemes tend to collapse when it becomes difficult to recruit new 
investors or when a large number of investors ask to cash out. The investment 
regulations such as quantitative limits are effective to ensure that the damages do not 
exceed a certain range. Basel II type regulations are also powerful against Ponzi frauds. 
If there are no investment restrictions, due diligence,  simulation, calculation of risks, 
and the use of managed accounts may be effective against fraud based on philosophies 
not relying too much on track records. 
    The impact of market turmoil such as Global Financial Crisis, and Greek Crisis is 
also well controlled by investment regulations. The restriction of the damage of market 
turmoil is especially important to maturing defined benefit pensions. If regulations do 
not exist, risk control strategies such as matching strategies, dynamic hedging, and 
rebalancing strategies using Volatility Index are useful. 
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1. Introduction 
 This paper explains the effectiveness of investment regulations against Ponzi Fraud 
and market turmoil which are two of major risk factors in pension investment, and it 
also explains how to cope with those risks if investment regulations do not exist. The 
outline of the paper is as follows. In section 2, after explaining the definition and 
example of Ponzi Fraud, effectiveness of investment regulations is stated, followed by 
control methods to cope with the fraud if regulations do not exist. In section 3, the 
effectiveness of investment regulations against market turmoil is explained, followed by 
control methods to cope with market turmoil are introduced. The methods include 
matching strategies, dynamic hedging, and short-term rebalancing with Volatility Index. 
Section 4 overviews the whole paper. In this paper “pensions” means primarily defined 
benefit corporate pensions, but some of the discussion about fraud risks and the control 
of market risks will be effective to defined contribution plans and public pensions.  In 
this paper, “investment regulations” means primarily some quantitative limits such as 
equities up to 30% or hedge funds up to 10%, but risk based regulations are mentioned. 
The opinions expressed or implied in this paper is solely those of the author and do not 
necessarily represent the views of Sumitomo Mitsui Trust Bank.  
  
2. Ponzi Fraud 
2.1 What is Ponzi Fraud? 
     According to U.S. SEC website, a Ponzi scheme is an investment fraud that 
involves the payment of purported returns to existing investors from funds contributed 
by new investors. The schemes are named after Charles Ponzi, who duped thousands of 
New England residents into investing in a postage stamp speculation scheme back in 
the 1920s. At a time when the annual interest rate for bank accounts was five percent, 
Ponzi promised investors that he could provide a 50% return in just 90 days. Ponzi 
schemes is destructive to investors because Ponzi schemes tend to collapse when it 
becomes difficult to recruit new investors or when a large number of investors ask to 
cash out. One of the recent typical Ponzi schemes is Madoff case as follows. 
  
2.2 Madoff case 
     Bernard L. Madoff, who is currently serving a 150-year sentence in federal prison, 
made about 50 billion dollar Ponzi scheme that swindled money from thousands of 
investors. Unlike the promoters of many Ponzi schemes, Madoff did not promise 
spectacular short-term investment returns, but his investors phony account statements 
showed moderate, but consistently positive returns even during turbulent market 
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conditions (Table 1). In the Wall Street Journal (2008) victim list, prestigious banks, 
famous insurance companies, celebrities, and pension funds are appeared.  
  
Table 1.  Monthly Rate of Returns of Madoff Fund 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1990 2.77%

1991 3.01% 1.40% 0.52% 1.32% 1.82% 0.30% 1.98% 1.00% 0.73% 2.75% 0.01% 1.56%

1992 0.42% 2.72% 0.94% 2.79% -0.27% 1.22% -0.09% 0.85% 0.33% 1.33% 1.35% 1.36%

1993 -0.09% 1.86% 1.79% -0.01% 1.65% 0.79% 0.02% 1.71% 0.28% 1.71% 0.19% 0.39%

1994 2.11% -0.44% 1.45% 1.75% 0.44% 0.23% 1.71% 0.35% 0.75% 1.81% -0.64% 0.60%

1995 0.85% 0.69% 0.78% 1.62% 1.65% 0.43% 1.02% -0.24% 1.63% 1.53% 0.44% 1.03%

1996 1.42% 0.66% 1.16% 0.57% 1.34% 0.15% 1.86% 0.20% 1.16% 1.03% 1.51% 0.41%

1997 2.38% 0.67% 0.80% 1.10% 0.57% 1.28% 0.68% 0.28% 2.32% 0.49% 1.49% 0.36%

1998 0.85% 1.23% 1.68% 0.36% 1.69% 1.22% 0.76% 0.21% 0.98% 1.86% 0.78% 0.26%

1999 1.99% 0.11% 2.22% 0.29% 1.45% 1.70% 0.36% 0.87% 0.66% 1.05% 1.54% 0.32%

2000 2.14% 0.13% 1.77% 0.27% 1.30% 0.73% 0.58% 1.26% 0.18% 0.86% 0.62% 0.36%

2001 2.14% 0.08% 1.07% 1.26% 0.26% 0.17% 0.38% 0.94% 0.66% 1.22% 1.14% 0.12%

2002 -0.04% 0.53% 0.39% 1.09% 2.05% 0.19% 3.29% -0.13% 0.06% 0.66% 0.09% 0.00%

2003 -0.35% -0.05% 1.85% 0.03% 0.90% 0.93% 1.37% 0.16% 0.86% 1.26% -0.14% 0.25%

2004 0.88% 0.44% -0.01% 0.37% 0.59% 1.21% 0.02% 1.26% 0.46% 0.03% 0.79% 0.24%

2005 0.51% 0.37% 0.85% 0.14% 0.63% 0.46% 0.13% 0.16% 0.89% 1.61% 0.75% 0.54%

2006 0.70% 0.20% 1.31% 0.94% 0.70% 0.51% 1.06% 0.77% 0.68% 0.42% 0.86% 0.86%

2007 0.29% -0.11% 1.64% 0.98% 0.81% 0.34% 0.17% 0.31% 0.97% 0.46% 1.04% 0.23%

2008 0.63% 0.06% 0.18% 0.93% 0.81% -0.06% 0.72% 0.71% 0.50% -0.06%  

(Source: Fairfield Sentry Ltd.USD 3X Leveraged Version Factsheet – November 17th , 
2008 NPB New Private Bank Ltd.) 
 
2.3 Effectiveness of Investment Regulations 
  Damage of Ponzi frauds may be prevented or mitigated, if investment regulations 
against hedge funds exist like some countries. According to Stewart(2007),Slovak 
Republic and Mexico (for the mandatory system) prevent pension funds from investing 
in hedge funds and a few countries impose specific quantitative investment restrictions 
on pension fund investment in hedge funds, with most regulators exercising control via 
general investment restrictions and requirements (for diversification, transparency, 
through the prudent person rule etc.). For example, Spain (under the new 2007 pension 
legislation), Greece and Portugal have direct quantitative limits on pension fund 
investment in hedge funds are - all at 5% (rising to 10% in Portugal for closed funds 
and open funds with collective membership).  
 In the application of the quantitative-limit type regulations, the use of track records 
is dangerous because Ponzi funds may be considered equivalent to bonds owing to their 
stable performance. As for risk based supervision, the amount of risk will be 
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miscalculated if it relies to track records. 
  Pension industry may be able to reference Basel II for banking supervision (BCBS 
(2005)), because the effect of Basel II was demonstrated in Japan. Only one bank was 
trapped in Madoff funds in Japan which introduced Basel II in 2007, just before Madoff 
fraud revealed. Basel II stipulates strict regulation on opaque hedge funds. The 
minimum capital required for international banks is 8% of risk weighted assets which is 
considerably increased in case of the possession of opaque funds.  Basel II allows banks 
to use the Standardized Approach or the IRB approach to calculate their capital 
requirements. The Standardized Approach assumes standard risk weighting in certain 
asset categories except transparent funds of which risks are calculated by summing up 
risks of each component within the funds. The capital-asset ratio is calculated using 
increased risk weighted assets due to standard risk weightings such as 350% to “high 
risk” funds. Moreover, if the risk is deemed very high the amount of the assets is 
directly deducted from the capital, the numerator of the capital-asset ratio. IRB 
approach allows banks to apply internal credit ratings to assets. This leads generally to 
a reduction in capital requirements for most asset classes. However, in the case of 
investment in funds, banks have to use a similar approach to the Standardized 
Approach. If the fund is transparent, the risk of the fund is calculated by summing up 
risks of each component within the fund as in the case with Standardized Approach. 
Risk weighting can go up to 1250% when no transparency is applied. Before 2007, 
almost all Japanese banks sold opaque funds and bought transparent funds which can 
be “looked through” in detail (Horie(2008)). Pensions and banks are different, but Basel 
II type risk weightings may be a hint to pension regulatory authorities. 
 
2.4 Measures to control risks in case of loose investment regulations  
  Investment regulations may be effective but they have a drawback to narrow the 
choices of investors who aim to reduce risks of overall portfolios by investing in various 
funds. Therefore many countries loosened or abolished investment regulations. In this 
case, risks borne by investors can be loosened or eliminated by the following measures 
based on the philosophies not relying too much on past track records.  
 
2.4.1  Due Diligence 
  Due Diligence is an investigation or audit of a potential investment. The purpose is to 
assess: 
• the viability and persistence potential of the trading strategy which needs to 
remunerate the risks taken; 
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• the sustainability of the operations supporting the trading strategy; 
• the ability of the fund to operate as a firm and manage the associated challenges 
(growth, technology, retention of key personnel, etc.). 
Ponzi schemes tends to reject detailed due diligence, so such schemes are automatically 
removed from the candidates list if plan sponsors can wisely neglect extremely good 
track records. 
  
2.4.2  Simulation 
   If sufficient due diligence is not possible, we can verify with historical data whether 
the purported returns are consistent with the claimed scheme. As for the Madoff case, 
Madoff claimed to use a split-strike conversion strategy to obtain those low volatile  
returns. This strategy involves taking a long position in equities together with a short 
call and a long put on an equity index to lower the volatility of the position. Bernard and 
Boyle (2009) simulated the Madoff scheme with real data and they demonstrated that 
the Madoff low risk returns are impossible to achieve.  
 
2.4.3  Calculation of risks 
   If the pension fund has the policy of calculating risk such as value at risk for each 
fund without using track records, the risks of opaque funds are impossible to be 
calculated, so the fund is automatically removed from the candidates list. 
 
2.4.4  Use of managed accounts 
  Use of managed accounts is effective to mitigate the operational risks of hedge funds. 
According to Giraud (2005), the concept of”managed accounts” has been derived in 
numerous forms that offer different features. For example, in the Standard Custodial 
Arrangements, assets are held in the name of the fund in a dedicated account operated 
by the manager of the hedge fund. In the Managed Account Platforms, assets are held in 
the name of the investors in a segregated account and the bank operates back office and 
risk control functions on behalf of the board of directors of the hedge fund. By 
separating fund managers and money accounts, the transparency will be improved, but 
extra cost will be added to operate separate accounts. 
  
3．Market Turmoil 
  Another large risk factor for pension funds is market turmoil such as Global 
Financial Crisis and Greek Crisis.  
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3.1 Importance of control over market turmoil for matured plans 
   The control of market turmoil is important for pension funds, especially for matured 
funds, because such funds is not easy to recover the funding level after the decrease of 
the amount of the pension fund. Figure 1 and Figure 2 is the simple example with 
reference to Kocken(2011). 
   Figure 1 shows the transition of the asset for a pension fund of which maturity level 
is medium. Increase in assets equals to the increase in liabilities shown in red line, 
because assets are invested with the rate of 4% which is exactly equal to the assumed 
interest rate. The green line shows investment with 4 year -2% returns followed by four 
year 10% returns, namely 4 year 6% losses followed by 4 year 6% gains relative to the 
assumed interest rate. The asset level after 8 years is larger than liability level shown 
in the red line, because the 6% interest losses for consecutive 4 years is smaller than the 
6% interest gains for consecutive 4 years, owing to the increasing asset level for the  
medium maturity level. On the contrary, the purple line shows investment with 4 year 
10% returns followed by four year -2% returns, namely 4 year 6% gains followed by 4 
year 6% losses relative to the assumed interest rate. The asset level after 8 years is 
smaller than the liability level shown in the red line, because the 6% interest gains for 
consecutive 4 years is smaller than the 6% interest losses for consecutive 4 years, owing 
to the increasing asset level for the medium maturity level.  
  Figure 2 shows the transition of the asset for a pension fund of which maturity level is 
high. Increase in assets is in the same amount as the increase in liabilities shown in red 
line, because assets are invested with the rate of 4% which is exactly equal to the 
assumed interest rate. The green line shows investment with 4 year -2% return followed 
by four year 10% returns, namely 4 year 6% losses followed by 4 year 6% gains relative 
to the assumed interest rate. The asset level after 8 years is smaller than liability level 
shown in the red line, because the 6% interest losses for consecutive 4 years is larger  
than the 6% interest gains for consecutive 4 years, owing to the flat asset level for high 
maturity level even if the assumed interest rate is realized. If the asset level plunged, 
the interest losses are lager than the interest gains afterwords. The purple line shows 
investment with 4 year 10% returns followed by four year -2% returns, namely 4 year 
6% gains followed by 4 year 6% losses relative to the assumed interest rate. The asset 
level after 8 years is larger than the liability level shown in the red line, because the 6% 
interest gains for consecutive 4 years is larger than the 6% interest losses for 
consecutive 4 years, owing to the increased asset level. It is very important to evade 
large loss for matured pension funds as in the case of green line of Figure 2. 
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Figure 1. Pension Assets of a Medium-Matured Plan in 20-Year Investment Scenarios 
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Figure  2. Pension Assets of a Matured Plan in 20-Year Investment Scenarios 
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3．2 The effect of Investment Regulations 
  One of the strong measures to control the impact of market turmoil is the investment 
regulations such as setting quantitative limits for risky asset classes. Such kind of 
regulations to force exposure limit are adopted in several countries according to OECD 
(2008). Japan abolished investment regulations to regulate exposure limits in 1997. Up 
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to 1996 there is an investment regulation called 5-3-3-2 regulation which stipulates that 
bonds should be over 50% equities should be within 30%, overseas assets should be 
within 30%, and real estate should be within 20%.We can easily make examples of 
which performance was better in the case of former regulations than in the case of 
current no regulation. For example let fund A comprise domestic bonds 50%, domestic 
equities 20%, overseas bonds 20%, and overseas equities 10%, which satisfies 5-3-3-2 
regulation. Let fund B comprise domestic bonds 34%, domestic equities 28%, overseas 
bonds 16%, and overseas equities 22%, which does not satisfy 5-3-3-2 regulation. Our 
simple simulation is performed from 1997data to March, 2012 shown in Figure 3. The 
funds are invested in Nomura bond index for domestic bonds, Topix(Tokyo Stock 
Exchange index) for domestic equities, Citi group World bond index for overseas bonds, 
and MSCI-world index for overseas equities. The funds are rebalanced monthly with no 
charges. The average annual return is 1.88% for fund A and 1.56% for fund B, and 
standard deviation for annual returns is 6.38% for fund A, and 10.43% for fund B. Fund 
A complying the old regulation achieved higher return and lower risk. This result shows  
regulations sometimes help to realize good fund performance. 
  
Figure 3. Comparison of Low Risk Fund(A) and High Risk Fund(B) 
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3．3  Measures to control risks without investment regulations 
 But several countries have no such mandate exposure limits to seek investment 
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profits more flexibly. In that case, matching strategy, dynamic hedging, and the use of 
volatility index are useful to control risks.  
 
3.3.1 Matching strategy 
 It is simple to control risks by buying bonds to match the duration of assets and 
liabilities. Meticulous adjustment can be performed using swaps and futures. If there is 
some positive account balance, we use it to take risks. 
 
3.3.2 Dynamic Hedging 
  Dynamic hedging or portfolio insurance is a hedging technique that is frequently used 
by institutional investors when the market direction is uncertain or volatile. It sells 
index futures to replicate put options to offset any downturns. The reason of replication 
is the low liquidity and high cost for OTC options, and exercise price and exercise period 
are ready-made for listed options not necessarily accommodating diverse needs for 
investors. We perform simulation in normal periods and periods in turmoil to illustrate 
that the portfolio insurance can work as a contingency measure for market turmoil. 
  Figure 4 shows the result of investment of Japanese stocks with portfolio insurance 
from FY2000 to FY2009 by Pension Research Center of Sumitomo Mitsui Trust 
Bank(SMTB(2010)). Delta is calculated with Black-Scholes model, and floor is set at 
15% below the price at the beginning of the year. Trigger is set 7% below the beginning 
price to replicate put options only in the market turmoil situation. Permissible range is 
set at plus or minus 10% to avoid accumulated cost due to the frequent trade to 
replicate options with futures. Investment time horizon is one year, and futures 
positions are liquidated at the end of the year. 
  The result of simulation shows that the portfolio insurance function works quite well 
when the market falls in a straight line as from FY2000 to FY2002, in FY2007, and in 
FY2008. When the market rises continuously, replicating trades with futures do not 
occur owing to the triggers and conventional buy and hold operation is performed in FY 
2003, FY 2005, and FY 2009 respectively. But when the market plunged under the 
trigger price, and replicating trade is performed in the box rage, the effect of costly trade 
appeared in FY 2004, and in FY2006. Summing up, cost is within the permissible range 
thanks to the setting of triggers. 
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Figure 4. Simulation of Dynamic Hedging 
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3.3.3 Short-term rebalance with Volatility Index 
  Volatility index (VIX) introduce by U.S. CBOE in 1993 is a good tool for risk 
management of market risk. According to the Website of CBOE, the VIX was a weighted 
measure of the implied volatility of S&P 100 at-the-money put and call options in 1993. 
Ten years later, it expanded to use options based on a broader index, the S&P 500, 
which allows for a more accurate view of investors' expectations on future market 
volatility. VIX values greater than 30 are generally associated with a large amount of 
volatility as a result of investor fear or uncertainty, while values below 20 generally 
correspond to less stressful, even complacent, times in the markets. 
  VIX cannot be used for the prediction of future returns, but it can be used for the 
prediction of future volatility (SMTB (2010)), demonstrated with the correlation 
analysis. VIX does not forecast future returns because the correlation between the 10 
day change of VIX and 1 day to 30 day future returns of S&P 500 was from 0.1 to -0.04. 
On the contrary, the correlation between the 10 day average of VIX and 30 day future 
standard deviation of returns of S&P 500 was from 0.6 to 0.7, which illustrates the 
predictability of future volatility with VIX (Figure 5).   
  We show simple examples to reduce volatility of stock portfolios with VIX. We provide 
three simulations using S&P500 index, Hang Seng index, and TOPIX. We estimate VIX 
is effective not only to US index but also Hong Kong index and Tokyo Index thanks to 
close relationship among stock markets all over the world. We use open and close 
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monthly prices and if the VIX is over 30 at the beginning of the month, we sell the 
index funds to cash. If VIX is less than or equal to 30 at the begging of the month, we 
buy stock index funds with cash. Figure 6, 7, 8 are the result of simulation for S&P500, 
Hang Seng, and Topix index funds respectively. The monthly returns and standard 
deviations are shown in Table 2, which illustrates the decrease of volatility with VIX 
compared to buy and hold strategy. In the Topix case, the return improved because of 
recent decline of Japanese market. Practically, this simulation is too simple because, 
trade costs are disregarded, indexes are supposed to be directly traded, and costs 
accompanying the replacement of stocks that make up the indexes are disregarded. 
Practical improvements are possible by using daily data with holiday adjustments, and 
also by combining with other economic indicators. 
 
Figure 5. VIX and future volatility 
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Table 2  Statistics of Simulations 
                     S&P500  Hang Seng  Topix 
Buy& Hold 
(monthly return)        0.55%   0.76%   -0.44% 
(standard deviation)     4.4%    7.62%   5.81% 
 
Rebalancing 
(monthly return)        0.37%   0.48%   -0.43% 
(standard deviation)     3.93%   7.17%   5.61% 
 
Figure6. Rebalancing with VIX for S&P 500 
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Figure 7. Rebalancing with VIX for Hang Seng 
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Figure 8. Rebalancing with VIX for TOPIX 
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4. Conclusion 
  This paper explains the effectiveness of investment regulations against Ponzi 
Fraud and market turmoil which are two of major risk factors in pension investment, 
and it also explains how to cope with those risks if investment regulations do not exist. 

The investment regulations such as quantitative limits are effective to ensure that 
the damages of Ponzi schemes do not exceed a certain range. Basel II type regulation 
would be powerful against Ponzi frauds. If there are no investment restrictions, due 
diligence, simulation, calculation of risks, and the use of managed accounts may be 
practical against Ponzi fraud based on philosophies not relying too much on track 
records. 
    The impact of market turmoil such as Global Financial Crisis, and Greek Crisis can 
be restricted with investment regulations such as quantitative limits. If regulations do 
not exist, short term risk control strategies such as matching, dynamic hedging, and 
rebalancing using Volatility index are useful. 
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