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Executive Summary

· Our cognitive abilities such as memory, perception, self-reflection, etc. are highly evolved, but maladapted to the challenges of modern life. 

· This article is an introduction into the findings of neuroscientific research in the area of human memory and describes the most common flaws of memory and how they might affect our recollection of financial events and decisions in the past. 

· Faulty, inexistent, or inadequate memory might give rise to sub-optimal financial decisions today and impair our ability to learn from the past. Thus, financial planners and investors alike need to be aware of these flaws of memory and develop ways to mitigate their negative effects. 

· In particular, this article explores two kinds of memory flaws: those in which we do not properly store information and those in which information, once stored, becomes distorted. 

· In the first category, transience, absent-mindedness, and blocking interfere with our ability to remember information accurately. 

· In the second category, misattribution, suggestibility, and biases distort our recollection of events we believe we remember accurately. This can result in our being persuaded against better judgment, drawing false conclusions from cleverly worded information, and the misperception that we’re acting objectively when we’re not. 

· Two techniques (investment policy statements and investment diaries) seem particularly promising in dealing with these problems. Written records of investment criteria and the rationale behind investment decisions can be incorporated easily into an investment process and enable investors to improve their investment decisions over time. 

Joachim Klement, CFA, CFP®, is chief investment officer of Wellershoff & Partners Ltd., in Zurich, Switzerland. Klement is focusing his work on combining quantitative models with new insights from psychology and neuroscience about financial decision making.
The history of financial markets is filled with cases of amnesia and collective dementia. Classical reference texts on stock market bubbles and crises such as Kindleberger and Aliber [2005] have noted that past episodes of financial euphoria have been repeatedly fueled by similar mixes of loose credit, market deregulation, financial innovation, and greedy investors. Galbraith [1990] even mentions the poor collective financial memory of market participants as a source of recurring bubbles and busts.


 
In this article I suggest that research findings in the field of cognitive neurosciences can inform investors about the flaws and errors of our financial memory and lead to new insights about how these flaws of memory can be overcome in everyday investment decisions. In the next section I will demonstrate how these memory flaws act in common financial decision-making processes and may lead to a distorted view of our past decisions. Subsequently, I will show how investment diaries and investment policy statements may help investors and advisers prevent some of these shortcomings.

The Structure of Our Memory

The common perception about memory is that it often represents an accurate description of facts and autobiographical events that can be retrieved by the individual at will and does not change over time. However, neuroscientists have shown that this notion of our memory as a sort of autobiographical movie of our lives stored in our brain is false. If our brain would indeed store every tiny detail of incidents in our lives or facts about our environment, the information overload would very quickly lead to our complete confusion and inability to retrieve crucial information when needed. From an evolutionary perspective, the hominid that could quickly retrieve the general direction to a safe cave or hideout in the presence of a threat had a much better chance of survival than another hominid who exactly remembered every stone and plant between his current position and the safe hideout but needed to reconstruct a plan from this large amount of data to discern in which direction to run. As a result of these developments, our brain typically has a high storage capacity for details of an event or facts over rather short time spans, and typically remembers only the gist of events and facts (and possibly some specific details but not all of them) over longer periods. 


 
Our long-term memory is able to store information over long time frames and sometimes throughout our entire lives. However, research has shown that this information is malleable and far from perfect. When memories are recovered at a later stage, our brain tries to reconstruct these incidences based on the stored knowledge and, if necessary, fills existing gaps with our current set of beliefs and knowledge. As a result, memories are not only subject to loss and decay over time (we forget things) but can be distorted severely in the process by our current knowledge and beliefs. Schacter [1999] has characterized the seven main flaws of our memory. 

These are:


 
 • Transience
 • Absent-mindedness
 • Blocking
 • Misattribution
 • Suggestibility
 • Biases
 • Persistence
 
In the following section I will describe these seven flaws briefly and show how they might affect our financial memory and financial behavior.

How Faulty Memories May Affect Financial Decisions

Transience is the phenomenon of decaying short-term and long-term memories. Experimental evidence suggests that the rate of information loss follows a power function, in which most information is lost shortly after it is acquired, and information loss slows down over time. For example, if the reader of this article were asked to close his or her eyes and recall the seven flaws of memory mentioned above, most people would have difficulty recalling all of them. The rate of information decay can be slowed down through repetition and frequent recall of the information. This process of repetition can significantly enhance the amount and quality of information stored in long-term memory (Koutstaal et al., 1998). 


 
In financial markets, the phenomenon of extended periods of high market volatility separated by many years of relative calmness, as described by Reinhart and Rogoff (2008), may be attributable to this phenomenon of transience. During years of calm financial markets with few crises and shallow recessions, the memory of the events of the Great Depression or the 1970s stock markets is recalled less frequently and gradually forgotten. At the same time, the investors who experienced these events are replaced by a younger generation of investors who do not possess these memories. An increasing complacency of financial market participants results in, and may become one of, the sources of the subsequent episode of crises.
 
Similarly, laboratory experiments have shown that investors do not learn to avoid bubbles and crashes in financial markets instantaneously. Rather, they create bubble echoes and pseudo-rational bubbles in these experiments in subsequent trials of market simulations before they learn to avoid bubbles altogether and act in a more rational way (Ackert and Church, 2001). After repeated experiences of unpleasant financial market developments, investors are more likely to adjust their behavior because the memories are less transient and more readily available for recall.


 
While transience is always operative in our memories and leads to the loss of information in our long-term memory, this loss can be accelerated if not enough attention is given to the events or facts that have to be remembered at a later time. Absent-mindedness can be observed in everyday situations, for instance when we forgot where we put our keys last evening or which song played on the radio when we started our car to go to work this morning.
 
In most instances, absent-mindedness leads only to the small lapses of everyday life, but it can have significant financial effects if, for instance, a broker forgets to execute a sell order because he has been distracted by some news on his computer screen while he was taking the order from a client. Alternatively, distraction can lead to a lack of memory about the specifics of an investment, particularly with less sophisticated or inexperienced private investors. For instance, information provided through business news networks on TV is so frequently overloaded with other information (such as animated stock tickers and news bars below the main screen) that a stimulus overload is created with viewers of these channels. As a result, viewers of these programs subsequently only remember superficial information, such as the face of the anchorman, the wild gestures and shouting, or whether the person on TV appeared to be likeable. While the main gist of the actual recommendation may be remembered, the details of the recommendation including any qualifications made in the recommendation (for instance the potential risks to a pharmaceutical stock if the FDA does not allow a new drug for distribution in the market) are forgotten. In extreme cases, when the information was not retrieved from TV but from a financial adviser, such memory flaws might lead to mutual accusations between financial advisers and investors in court regarding whether the investor was properly informed about all the potential risks of a given investment.


 
The third source of information loss over time is blocking. Blocking refers to instances when information is properly encoded in long-term memory but temporarily inaccessible because it is blocked by other pieces of information. The most familiar everyday example of blocking appears when we try to think of a name, such as the name of our first-grade teacher. We might still remember the name but it may be inaccessible to us because it is blocked by the recall of memories of the names of other teachers (for example, during high school or in college) or fellow students in elementary school. Sometimes we might even be able to remember the approximate sound of the name or some letters but we cannot immediately retrieve the full name. Such a tip-of-the-tongue effect is typically short-lived, and we will remember the name after a few minutes or hours. Similarly, in our financial memories, we seem to block the memories of some financial decisions or developments with other—often more pleasant—memories. For example, when was the last time you made an investment that ended in a loss? How many of these investments can you remember and how many instances of profitable investments can you remember?


 
We tend to remember positive episodes of financial markets more readily and more vividly than negative episodes. We all actively shape our own financial memories when we remind ourselves of good investment decisions and positive market developments in the past. These memories increasingly block the memories of bad investment decisions, bear markets, and crashes. It is a rare financial adviser or analyst who likes to remind himself or his clients about failed predictions and the experiences of bear markets (possibly because such memories might lead to fewer sales and a lack of trust in future recommendations). As a result, investors and analysts alike condition themselves to be overconfident in their abilities by blocking adverse information about their financial expertise with affirmative information.


 
Transience, absent-mindedness, and blocking contribute to forgetting episodic or semantic memories, but misattribution, suggestibility, biases, and persistence distort long-term memories when they are retrieved and may even create false memories of events that never happened.
 
Misattribution errors occur when instances or facts are remembered but attributed to the wrong source, time, or person. For instance, analysts might falsely attribute a rumor on the street about a company’s earnings prospects to a conversation with a company executive. Even though the analyst correctly recalls the time and place of the conversation, the memory is distorted regarding the actual source of the information about next quarter’s earnings. While these misattribution errors may lead to controversies about the source of a specific episodic event in the financial history of an individual investor, misattribution errors may even create false memories of events or facts that never happened. Try to memorize the following set of expressions:

Earnings, annual report, high return, book value, capital, trading volume, growth, IPO, dividends, return on equity, balance sheet, cash flow, volatility, bull market, value.

Now cover the list of expressions above and try to recall for every expression to follow whether it was in the list or not: cash flow, animal, bull market, inflation, stocks, earnings, safety, slow, inflation.


Most people will correctly identify most words on the second list in terms of whether they were or were not part of the first list. However, many people will erroneously think that the word “stocks” was on the original list as well. This result, which was first described in an experiment by Deese (1959) and later refined by Roediger and McDermott (1995) shows how false memories can be created by means of semantic association. Our memory seems to store expressions, events, and facts in a mind map, linking expressions with similar associations (see Exhibit 1). This way, associations and facts that are somehow connected with each other can be retrieved faster, but sometimes, misattribution errors may happen.

[image: image1.jpg]Exhibit1: A Hypothetical Mind Map of the Word “Stocks”

Direct associations between stocks and other expressions are marked in solid lines,
indirect associations in dashed lines.




 
This Deese/Roediger & McDermott effect is frequently exploited in sales brochures for financial products. Take the description of a mutual fund of a big multinational bank in one of their sales materials:1
The benefits for you

· The funds pursue your return target while seeking to ensure the lowest possible fluctuations in value. 

· Thanks to their active management style, the funds operate independently of a benchmark index, thus allowing you to exploit the widest possible range of market opportunities worldwide.

· Through their use of innovative techniques, the funds can also profit from negative markets.  

· Should you have an unexpected need for liquidity, you can sell fund units without drastic losses even during bear markets. 

Notice how the sales note does not promise safety, capital preservation, or even the limitation of potential losses. Yet through the continuous use of close semantic relatives such as “lowest possible fluctuations in value,” “profit from negative markets,” or “you can sell fund units without drastic losses even during bear markets,” a misattribution error is likely to happen with investors who bought these funds and possibly recalled these funds as safe or capital-protected. Subsequent significant losses during the financial crisis of 2008 might have put the mutual fund provider at risk of lawsuits by angered investors (and the corresponding reputational damage to the fund provider) even if there was no misconduct by the fund provider or its employees.
 
Suggestibility errors are another form of flawed memory retrieval. Suggestibility is closely related to misattribution insofar as false memories of past events or facts are created through misattribution of facts or events to a different time, source, or place. However, while misattribution errors happen spontaneously, suggestibility errors are created in response to suggestions made by others at the time of memory recall. Suggestive and leading questions in eyewitness interrogations have been demonstrated to significantly influence the reliability and quality of an eyewitness testamony in court (Loftus et al., 1978, or Wells and Bradfield, 1998). Similarly, our financial memory will be significantly influenced by the way we are asked to recall certain events or facts. The performance of the S&P 500 in 2008 was –38.5 percent, yet respondents will likely provide different estimates of the annual performance in the following three cases:


 
 • What was the performance of the S&P 500 in the year 2008?


 • What was the performance of the S&P 500 during the bear market of 2008?


 • What was the performance of the S&P 500 during the crash of 2008?


 
Suggestibility can be viewed as a mild form of anchoring, well documented in the literature on behavioral finance. In anchoring, experiments’ estimates of unknown facts such as stock market returns are heavily influenced by mental anchors that influence the estimate even though it may be completely unrelated to the actual estimation. Suggestive words such as “crash” or “bear market” can influence the recollection of semantic or episodic memories because these suggestive words serve as a mental anchor along which memories can be retrieved and reconstructed.
 
Anchoring is one of the oldest mental heuristics documented in the literature. Over the last three decades many more biases have been documented. It is now well established in the financial literature that memories of past events are biased by our current knowledge, self-perception, and state of mind. Hindsight bias is frequently observed in analysts and investors when their recollection of their beliefs and actions about a certain market event is recalled after the fact. For example, many investors are now convinced that they had reservations about stock markets in late 2007 or that they knew the housing market in the United States was in a bubble in 2006 and 2007. This hindsight bias leads to the illusion that markets are more predictable than they actually are, and fosters overconfidence in one’s ability to forecast markets. 
 
The final flaw of our financial memory is related to persistence of memories that one would rather forget. While most memories are stored imperfectly in our long-term memory and may be forgotten over time, traumatic memories or experiences of massive stress may be stored in our memory for the rest of our lives and may be vividly present at all times. That traumatic memories may have long-lasting effects on investor risk preferences has recently been demonstrated by Malmendier and Nagel (2009) who showed that so-called “Depression babies” (that is, investors who grew up during the Great Depression in the United States) showed higher risk aversion throughout their lives. In a sense, the traumatic memories of the Great Depression influenced their risk-taking behavior even decades after the end of the Great Depression. Persistence effects based on past economic experiences have also been documented by Giuliano and Spilimbergo (2009). They showed that the experience of a deep economic recession during the formative years of young adults (ages 18–25) affects economic and political beliefs held throughout adulthood. While further research is needed in this area, it seems possible that persistent negative memories of past financial crises and bear markets can significantly affect investment behavior.

Potential Remedies to the Flaws of Our Memory

In conjunction with our flaws of memory, there are particularly two techniques that can be used to protect investors and advisers from the adverse consequences of our flawed memories. These techniques are the use of investment policy statements and investment diaries.


 
Investment policy statements as a guideline for the intentions of an investor or a mutual fund have long been used among institutional investors, and are becoming increasingly popular with private investors as well. They allow the codification of broad guidelines for the investment portfolio along with clear restrictions.


 
In my experience with private investors, the advantages of investment policy statements for private investors are:

· The written documentation of investment goals and risks avoids the negative effect of transience (that is, forgetting one’s own risk tolerance and limitations on the portfolio in times of high market volatility) and provides investors with readily available long-term guidance that may prevent them from making unnecessary short-term investment decisions that are at odds with the long-term goals. 

· The provision of clear rules and limitations for the investment portfolio helps reduce biases such as the disposition effect that may cause investors to hold on to losing investments for too long and thus incur unnecessary losses. 

However, investment policy statements do have their drawbacks as well:

· Investment policy statements have to be complemented by effective reviews and risk controls. After all, a piece of paper can be forgotten or ignored forever, if the investment process itself is not forcing the investor or her adviser to frequently revisit the document and implement its directives. 

· Furthermore, as life changes, so may the goals and risks of an investor. The temptation for many investors is to change their investment policy statements too often or based on trivial changes in their perceived ability to take on risks or their financial goals. Often, this leads to more aggressive portfolios during bull markets and more defensive portfolios during bear markets or increased herding behavior. Thus, investment policy statements should be based on a comprehensive financial plan and only changed if the financial goals of an investor can no longer be achieved with the current framework. 

While investment policy statements contain long-term guidelines for investors and their advisers, investment diaries contain the reasoning for daily investment decisions such as the reasons to buy or sell a particular security. These are the most powerful tools against the flaws of our financial memories. Investment diaries contain the investment decision (buy or sell) together with a short outline of the reasons for the decision. Thus, they directly prevent transience or the act of forgetting the reasons for past decisions and can be used to improve investment behavior by learning from past mistakes.

· Investment diaries are also a direct remedy against errors of misattribution or suggestibility, because outside information or third parties cannot influence investors into believing they came up with a specific idea. After all, the investment diary is written by the investor and filled with information available at the time of the decision. Hence, information that surfaces after the fact cannot sway the memory of the investor.

· Finally, the review of past investment decisions as written down in an investment diary can help investors counteract hindsight bias or overconfidence because a review of past investment decisions helps the investor to get a more realistic assessment of his or her abilities to predict markets. 

As with investment policy statements, though, investment diaries need to be implemented as an integral part of an investment process to be effective. An investment diary that is never reviewed is worthless, because the investor never has the opportunity to learn from past mistakes or refresh forgotten memories.

Thus, a good way to include investment diaries in the investment process includes the following three rules:

· For every investment decision, note the decision together with three bullet points about the investment goal (for example, target price), its risks (what can go wrong?), and its basic reasoning (why should this decision be profitable?). 

· If an investment decision is reversed (for example, a stock is sold again), note the actual investment outcome (for example, the profit or loss), the reasons for this outcome (was I right for the right reasons or was I lucky?), and the lessons learned for future investments (what can I do better next time?). 

· As part of the annual review of your portfolio, go through the investment diary of last year (including your open investments) and discuss the lessons learned with a trusted adviser, friend, or family member. The role of this person should be to challenge your decisions based on your diary entries and constructively suggest techniques to improve future investment decisions. 

A concrete example from the author’s own investment diary may help to understand the practical implementation and benefits of an investment diary. On May 27, 2010, the entry in my investment diary reads:

· Bought EuroStoXX Call Option with Strike 2600, maturity June 2010. 

· Market short-term oversold, expect rebound towards 2700 throughout June. 

· Relief rally in a bear market might not materialize or bear trend might continue for too long to make investment profitable. 

At the time of writing this investment decision was not a profitable one. While the market started to rebound in early June, the risk scenario described in the investment diary materialized because the market decline continued for too long after the purchase date of the call option. Thus, even with the rebound in place the EuroStoXX barely recovered to the index level on May 27.


 
Upon sale of the call option the investment diary entry could read like this:

· Sold call option on EuroStoXX with Strike 2600, maturity in June 2010, with a loss of 12 percent. 

· Risk scenario of a continued decline in index materialized. Market recovery materialized too late. 

· Lessons learned: (1) Do not bet against prevailing major market trend. (2) Even with short-term speculative investments, make sure the maturity of options is significantly longer than the time horizon of the investment. 

As Ackert and Church (2001) show, investors do not learn from their mistakes immediately, but typically have to repeat their mistakes several times. In this example the author has violated the old saying to “never catch a falling knife.” The investment diary and the review of less-than-smart decisions like this one allows me to speed up the process of learning from past mistakes. Investors who do not have an investment diary may be more prone to just forget about this one, unprofitable, short-term trade or to block the memory of this investment with other more profitable investment decisions.

 
 
As part of the annual review process, a trusted adviser could review the investment diary and discuss with the investor not only lessons learned from good and bad investments but also suggest techniques to mitigate the adverse effects of the investment behavior of the investor. For example, while the investor acknowledges the need for a well-diversified investment portfolio aimed to reach personal financial goals, the investment diary may reveal a persistent need for short-term speculative investments in order to experience the “thrill” of the market. Thus, the investor could reserve 5 percent of his or her total portfolio as “speculative investments” where short-term investments can be made without jeopardizing long-term financial goals.


 
Overall, these two techniques—investment policy statements and investment diaries—have proven valuable additions to the investment process of individual investors, because over time, they provide guidance and learning opportunities for the investor. The techniques also provide advisers to private investors a way to play “devil’s advocate” without offending their clients. Because it can often be a highly emotional situation to remind a client of his or her shortcomings, investment diaries that are written by the client can take the adviser out of the role of “bad cop” and put him or her into the position of “good cop” who suggests improvements and helpful steps to better investment decisions.

Toward Cognitive Risk Management

Our cognitive abilities are highly developed, yet maladapted to the challenges of modern day life. As we have seen throughout this article, we do not necessarily remember past financial events and decisions accurately. Rather, they may partially or completely be forgotten or changed during the act of retrieval. Sometimes, negative memories we would rather forget may persist in our memory and influence our current decisions. These flaws of our financial memory may be partially responsible for many of the behavioral biases documented in the financial literature. Similarly, an analysis of the repeated episodes of financial crisis shows that while every crisis is distinctively different, some common developments in markets and investor behavior can be identified. In particular, it seems as if investors in general have a very short and flawed memory of past crises and thus are doomed to repeat historic mistakes. The amount of wealth destroyed during these episodes begs the question how we can improve our risk management in the future to limit these losses or avoid some of them altogether.
 
Behavioral economics has documented many patterns of bounded rationality or irrational behavior by individual market participants or financial markets as a whole. This knowledge may lead to behavioral risk management techniques to mitigate risks arising from such behavior. However, with the help of research in cognitive psychology and cognitive neuroscience, we can begin to complement quantitative risk management techniques through different techniques that may be able to identify and mitigate potential risks rooted in the flaws of all our cognitive abilities. Miranda (2009) has proposed cognitive risk management as a natural extension of behavioral risk management and complement to traditional risk management techniques. Cognitive risk management looks at a comprehensive set of human cognitive processes such as learning, memory, perception, intelligence, or personality and identifies the processes that may lead to suboptimal financial decisions. Based on these insights, techniques can be developed to avoid these detrimental financial decisions or limit their negative effect. While these techniques are unable to rid markets of episodes of collective greed and fear, they may enable single individuals or institutions to improve their own financial outcomes significantly compared to their own historic experience or other investors in the markets.

Endnote

1. This excerpt is taken from an arbitrarily chosen example and does not constitute an assessment of the fund’s quality or the quality of the fund manager. 
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