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Abstract:  Psychologists have developed effective survey methods of measuring how happy people feel at a given time.  The relationship between how happy a person feels and utility is an unresolved question.  Existing work in Economics either ignores happiness data or assumes that felt happiness is more or less the same thing as flow utility.  The approach we propose in this paper steers a middle course between the two polar views that “happiness is irrelevant to Economics” and the view that “happiness is a sufficient statistic for utility.”  

This paper argues that felt happiness is not the same thing as flow utility, but that it does have a systematic relationship to utility.  In particular, we propose that happiness is the sum of two components:  (1) elation--or short-run happiness--which depends on recent news about lifetime utility and (2) baseline mood--or long-run happiness--which is the output of a household production function like the household production functions for health, entertainment and nutrition.  Because happiness is itself one of the arguments of the utility function, the determinants of happiness affect behavior.  Moreover, because happiness depends on recent news about lifetime utility, short-run movements in happiness data provide important information about preferences. 
1. Introduction

Abundant data on self-reported happiness and life satisfaction on large-scale surveys in many countries around the world have led to increasing interest on the part of economists in incorporating this data into economic analysis.  Such data is sometimes referred to as “subjective well-being.”  Following a common convention in the economics literature, we will refer to what is measured by such data as “happiness,” without prejudging what “happiness” means in terms of economic analysis. A very partial list of work on the “Economics of Happiness” includes …   Additional work on the Economics of Happiness is surveyed in Oswald (1997), Diener and Biswas-Diener (2001), Frey and Stutzer (2002), Di Tella and MacCulloch (2006) and Clark, Frijters and Shields (2008).  

In the main, economists working with self-reported happiness and life satisfaction data have been inspired by the hope that happiness or life-satisfaction data could provide a fairly direct measure of utility.  The identification of happiness or with utility has deep roots in the history of economic thought, going back to the founder of “Utilitarianism,” Jeremy Bentham, and his follower John Stuart Mill (who wrote a leading economics textbook in his day).  Bentham (1781) defined ‘utility’ in terms of happiness: 

“By the principle of utility is meant that principle which approves or disapproves of every action whatsoever according to the tendency it appears to have to augment or diminish the happiness of the party whose interest is in question ….”
However, the Ordinalist Revolution of Lionel Robbins (1932) and John Hicks and R. G. D. Allen (1934)—codified as “Revealed Preference” by Paul Samuelson (1938, 1947)
—brought about a transformation in the definition of ‘utility’ in Economics to its current meaning: a representation of an individual’s preferences over alternatives.   This raises the question of whether happiness and life-satisfaction data capture this newer meaning of ‘utility’—the meaning of ‘utility’ familiar to modern economists from the thousands of applications of revealed-preference methods. That question, and the broader question of what the relationship there is (if any) between happiness and utility are the questions we address in this paper.  

For clarity, we will always use the word ‘utility’ in its modern sense of a representation of preferences—in other words, “utility” is a measure of the extent to which an individual is getting what he or she wants. The possibility of mistakes may complicate the measurement of preferences. Nevertheless, we take each individual as the final authority on his or her preferences.  In practice, we take an individual’s choices made under conditions of thoughtful consideration as the gold standard for the measurement of preferences.   
As alluded to above, much of the work on the Economics of Happiness takes a clear stand that, to a first approximation, happiness is equal to utility (in the sense of a representation of true preferences) plus noise. See for example Brickman and Campbell (1971), Easterlin (1974), Kahneman (1999), Di Tella, MacCulloch and Oswald (2001), Nickerson, Schwarz, Diener and Kahneman (2003), Frey and Stutzer (2004), Luttmer (2004), Gruber and Mullainathan (2005) and Layard (2005). This view dovetails with two of the key motivations for this literature: (1) the desire to value non-market goods and (2) the desire to identify optimization mistakes.  Both the approach to valuing nonmarket goods based and the use of happiness and life-satisfaction data to diagnose mistakes and to arbitrate internal conflicts flow from the idea that happiness and life-satisfaction data are a fairly direct, if possibly noisy, measure of utility.  Among those non-economists for whom utility in the economist’s sense is a less salient concept, similar policy recommendations flow from the idea that the maximization of average levels of happiness should be the central objective of policy.  But there are several key problems with thinking of happiness and life-satisfaction data as a fairly direct, albeit imperfect measure of utility, or in taking the maximization of happiness as the central objective of policy.
In considering happiness as a possible measure of either preferences or overall social welfare, economists have been troubled by the Easterlin (1974, 1995, 2003) paradox of happiness that has been relatively flat or even declining in the face of dramatic growth in per capita income over the last sixty years.  However, Stevenson and Wolfers (2008b) recently argue that the Easterlin paradox is hard to find outside the U.S. time series, and Rousseau (2009a) shows that the decline in happiness in the U.S. is confined to the lower income quintiles, where trends in wages and other stresses make declining happiness seem less of a paradox.  
Nevertheless, there is other evidence indicating that trends in happiness can be opposite apparent trends in objective welfare.  Stevenson and Wolfers (2008c) identify what they call “the paradox of declining female happiness.” Stevenson and Wolfers (2008c) show for a large number of countries that women’s happiness declined in absolute terms and even more relative to the increasing happiness of men during exactly the period of time when cultural shifts increased the range of choices readily available to women, and the ratio of women’s wages to men’s wages was increasing from its initial low base.  In other words, the objectively improving situation of women relative to men has been accompanied by a decline in women’s happiness relative to men’s happiness.  
The other aspect of happiness and life-satisfaction data that seems troubling is that over short horizons, happiness is strongly mean-reverting. The strong empirical tendency of happiness toward mean reversion is called hedonic adaptation (for evidence see Oswald and Powdthavee, 2008; DiTella, New, and MacCulloch, 2003; Frederick and Loewenstein, 1999).  The problem for happiness as a comprehensive social welfare metric is that changes that seem like permanent reductions in social welfare cause large temporary dips in happiness, followed by a quick recovery.  For example, Kimball, Levy, Ohtake and Tsutsui’s (2006) find using data from the University of Michigan Surveys of Consumers that U.S. National Happiness in the wake of Hurricane Katrina fell for only a few weeks before rebounding, while the damaging effects of the hurricane and the reporting of those effects that caused concern all around the nation lasted much longer.  At the individual level, Figure 1 shows Kimball, Nunn and Silverman’s (2009) estimated response of happiness to widowing using data from the Health and Retirement study. Widowing is associated with a sharp decrease in happiness, but widows and widowers appear to adapt with time and their happiness returns to prior levels within about a year.  Kimball, Nunn and Silverman find that this qualitative pattern is common for other major life events in the HRS data.  Interestingly, the response of happiness to widowing appears to depend on whether the deceased was covered by life-insurance.  Thus, the financial aspects of shocks seem to matter as well as the nonfinancial aspects.
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                                                                         Figure 1

If temporary spikes and dips in happiness in response to permanent changes are common, any approach to using happiness to gauge preferences or social welfare should take these dynamics into account.  In line with this reasoning, we propose in Sections 3 and 4 a theoretical framework for understanding  both short-run movements and long-run changes in the level of happiness.  In addition, in order to explain apparent mismatches between preferences and happiness such as Stevenson and Wolfers’ (2008c) “paradox of declining female happiness,” the theoretical framework proposed below treats happiness as one of many arguments of the utility function, allowing people to make tradeoffs between happiness and other goods.  
In addition to the specific issues just mentioned, extensive conversations with other economists who do not work on the Economics of Happiness convince us that there is a widespread unease among many economists with the close identification of happiness and utility.  It is a strong assumption to posit that happiness is a fairly direct, if noisy, measure of utility.  Moreover, it is an assumption with striking implications.   For example, given this assumption, Frey and Stutzer (2004) find evidence that Europeans make systematic mistakes in the direction of choosing too long a commute, Gruber and Mullainathan (2005) find evidence that self-control issues are strong enough that cigarette taxes make smokers better off, Luttmer (2005) finds evidence that neighbor’s consumption enters negatively into utility, Finkelstein, Luttmer and Notowidigdo (2008) find evidence that the marginal utility of consumption declines as health deteriorates, Di Tella, MacCulloch and Oswald (2001) identify preferences over inflation and unemployment, Levinson estimates the value of air quality, and Frey and Stutzer (2000) find evidence that direct democracy and local autonomy raise utility.  Given the stakes, it is not surprising that this assumption is controversial.  Therefore, we propose a framework that we hope will aid discussion of this strong assumption, allowing it as a possible special case, while also allowing departures from such a tight link between happiness and utility.    

2.  What Do Happiness and Life-Satisfaction Data Measure?

One of our points of departure is the view that happiness and life-satisfaction data are, in practice, primarily measures of feeling or emotions, even when every effort has been made to write these questions in order to directly measure utility.   Since feelings do not have a well-established place in economic theory, viewing these data as measures of feelings means that the relationship between these feelings and standard economic concepts must be explicitly modeled.  

Those who agree with this premise can afford to skip the remainder of this section, which discusses these issues in greater depth.  

It is tempting to take some kinds of subjective well-being data—particularly answers to questions about satisfaction with one’s life as a whole—as something more than measures of emotions. Two facts call into question whether life satisfaction data or any other available subjective well-being data really represent holistic evaluations of a respondent’s life.  First, forming a judgment about the quality of one’s entire life is an extremely difficult cognitive task. One could easily debate with oneself at length whether one has had a good life, but respondents typically answer life-satisfaction questions in a fraction of a minute.  Thus, it is likely that respondents take shortcuts in making this evaluation. Second, this claim that respondents are likely to take shortcuts in judging life-satisfaction is backed up by evidence that global evaluations of one’s life-as-a-whole are subject to numerous question context and wording effects (see Schwarz & Strack, 1999).  Moreover, experimental evidence suggests that survey responses to questions about overall life satisfaction or about happiness with life overall rely heavily on the readily accessible internal information a respondent has about current feelings (e.g., Schwarz & Clore, 1983).
  For example, reported life satisfaction rises significantly after experimental subjects find an unexpected dime in a copy machine and falls significantly after experimental subjects are given negative test results (e.g., Schwarz, 1987).  It is quite reasonable to think that one could in truth feel significantly happier for a brief interval after finding an unexpected dime, but not reasonable for an accurate evaluation of one’s entire life to be significantly different as a result of the dime. 

While subjective well-being data may have a hard time accurately measuring theoretical concepts distinct from feelings, a wide range of evidence suggests that subjective well-being data is useful when feelings are what one intends to measure.  Clark, Frijters and Shields (2008) provide one review of the evidence.  Psychologists have taken measurement issues in assessing emotions in general, and happiness in particular, very seriously.  Randy Larsen and Barbara Fredrickson (1999) give a survey of research touching on this issue.  Self-report measures of happiness and sadness (the most common type of measure) have been related to impressionistic observer ratings of happiness, highly-structured coding of facial expressions by trained observers, assessment of voice tone, electromyographic measurement of face muscle activation, measurement of skin conductance, heart-rate, blood pressure and respiration, electro-enchephalograms, positron emission tomography and functional magnetic resonance imaging of brain activity (where “…approach related positive emotions are associated with left anterior activation whereas withdrawal related negative emotions are associated with right anterior activation” Larsen and Fredrickson (1999), p. 53.)   Self-report measures of happiness and sadness have also been shown to predict many types of cognition and behavior in the laboratory, including writing speed and performance speed on other tasks, judgments of probabilities, the output of free word association and word completion under time pressure, speed of judging positive and negative words versus nonwords, and the speed of the startle reflex after a loud sound.  All of these experiments add up to consistent evidence that happiness is a measurable psychological state.  

In general, self-report measures of emotions can be affected by social desirability and the semantic framing effects that arise cross-culturally, and lack of conscious awareness of emotions.  For the most part, social desirability and semantic framing effects should be fairly constant over time within a given culture and can be dealt with empirically using fixed effects.  The likelihood that people might lack conscious awareness of emotions is a subject of debate within Psychology.  Some psychologists insist on conscious awareness as part of the definition of an emotion.  (Larsen and Fredrickson, 1999 reports that “some would question whether an unperceived emotion is an emotion at all.”)  But even Tim Wilson (2002), in a book-length argument for the possibility of unconscious feelings, points out that “feelings differ from the rest of the adaptive unconscious in their potential to reach awareness” and allows that “It might even be the case that the default is for feelings to emerge into awareness, and that it takes special circumstances to prevent them from doing so.”  (See Wilson, 2002, p. 134.)   It seems likely that the overall positive or negative aspect of feelings that we are focusing on under the label of “happiness” makes it into consciousness more reliably than the detailed reasons behind feelings or finer categorizations of emotions.  Wilson (2002) goes on to discuss repression, inattention and “the obscuring of feelings by the smoke screen of people’s conscious theories and confabulations.”  Repression and inattention seem unlikely to cause serious problems for the survey measurement of happiness.  However, “the smoke screen of people’s conscious theories” about happiness is a serious issue, which we address below.  

Among self-report measures of happiness intended to measure feelings, the gold standard is experience sampling, in which people are signaled at random intervals to report their current happiness.  Kahneman, Alan Krueger, David Schkade, Schwarz, and Arthur Stone (2004) argue that the day reconstruction method is a close second.  Measuring happiness as part of a large-scale survey presents an extra issue in that the survey itself may represent a significant slice of a day. To avoid too much emphasis on the feeling states engendered by the interview process itself one can ask about happiness over a longer, but still relatively short span of time.  (Michael Robinson and Gerald Clore (2002, p. 950) looked at evidence on happiness reports with different time frames.  Their evidence led them to conclude that a few week’s time is the longest interval for which one can get happiness reports that are not contaminated in an important way by people’s theories of how they “should” feel.)  The Health and Retirement Study measures affect by the following series of questions:
 
“Now think about the past week and the feelings you have experienced. Please tell me if each of the following was true for you much of the time this past week: 

a. Much of the time during the past week, you felt you were happy. (Would you say yes or no?)
b. (Much of the time during the past week,) you felt sad. (Would you say yes or no?)
c. (Much of the time during the past week,) you enjoyed life. (Would you say yes or no?)
d. (Much of the time during the past week,) you felt depressed. ( Would you say yes or no?)”
As one indication of how easily accessible these feelings and memories of recent feelings are, on average, respondents answer these four questions put together in less than 37 seconds.     
It is important to contrast current happiness measures like those on the HRS with life satisfaction measures, such as those on the German Socioeconomic Panel—“On a scale from 1 to 10, how satisfied are you with your life?”—and “global happiness” questions, such as those on the World Values Survey:
“Taking all things together, would you say you are 

1. Very happy

2. Quite happy 

3. Not very happy

4. Not at all happy

9. Don’t Know [DO NOT READ OUT]”
An extensive body of psychological research explores the cognitive processes underlying global judgments of happiness and life-satisfaction (for a review and process model see Schwarz and Strack, 1999). It converges on the following conclusions
: 

1. Reported life-satisfaction does not reflect stable inner states of respondents. Instead, these judgments are formed on the spot and depend on which aspects of life happen to come to mind at the time of judgment, which gives rise to pronounced context effects. For example, when students are asked to report their overall life-satisfaction and their dating frequency, both correlate r = .1 when the life-satisfaction question is answered first, but r = .7 when the dating frequency question precedes the life-satisfaction question, thus bringing the domain of dating to mind (Strack, Martin, and Schwarz, 1988). 

2. The use of comparison standards is similarly context dependent. People can evaluate their current lives relative to their expectations, their past situation, the situation of others, and so on, resulting in profoundly different judgments. For example, the mere presence of a handicapped other in the room is sufficient to increase global life-satisfaction (Strack, Schwarz, Chassein, Kern,  and Wagner, 1990) and one’s current life looks good or bad depending on which aspect of one’s past was brought to mind (Strack, Schwarz, and Gschneidinger, 1985). 

3. People can simplify the complex task of evaluating their life-as-a-whole by drawing on their current feelings as an indicator of their overall well-being. For example, survey respondents report higher life-satisfaction when called on sunny rather than rainy days—unless a preceding question about the weather makes them aware that their current mood may not provide diagnostic information about the overall conditions of their lives (Schwarz and Clore, 1983).
 
This context-dependence of evaluative measures of well-being attenuates any meaningful relationship with objective circumstances of life and motivates approaches to the measurement of well-being based on people’s momentary affective experience. 

In comparison to global evaluations of one’s life-as-a-whole, assessments of current affect pose more reasonable cognitive demands.  As noted in point 3 above, experimental evidence suggests that survey responses to questions about overall life satisfaction or about global happiness with life rely heavily on the readily accessible internal information a respondent has about current affect (Schwarz and Clore, 1983).
  Thus, how a respondent feels right now has a strong effect on answers to overall life-satisfaction and global happiness questions, whether we like it or not. 

We maintain that it is clearer to focus on current happiness directly, so that we know what we are getting, in a transparent way.  Finally, to the extent that respondents are not using current affect as a shortcut to make an overall evaluation of life satisfaction or global happiness, there is a serious danger that they will report how happy or satisfied they think they should feel about their lives according to whatever folk theories they have about happiness and satisfaction.
  

Note that one mechanism for manipulating answers to life-satisfaction and global happiness questions by questionnaire context or other psychological intervention is precisely through manipulating current affect.   This can explain the sunny-day effect and the effect of finding a coin on global evaluations.  In these experiments, there is no reason to doubt that there is a genuine effect on affect.  Another mechanism is through manipulating people’s sense of how happy or satisfied they should feel, as when people’s attention is drawn to dating frequency or when they are encouraged to compare their situation to that of a handicapped other.  (The handicapped other may also alter current affect.)  Since anyone can feel bad or good at a particular moment, regardless of their overall life situation, considerations of how one should feel are likely to have less effect on reports of how one feels right now.  
Given these results from psychology, we view the measurement of current and recent happiness through self-report data as something achievable on carefully designed surveys, but the attempt to measure more than that with, for example, life-satisfaction measures or happiness with life as a whole, as potentially misleading.   The strong effect of current happiness on measures of “life-satisfaction” and “happiness with life as a whole” may make it appropriate to use these as measures of current happiness when more direct data on current felt happiness is unavailable, but that strong effect of even transient movements in current happiness make it implausible to view these as direct measures of utility except to the extent that current felt happiness is tightly related to utility.

To put a point on the key issue, given that we can measure feelings, what do those feelings mean? The relationship to economic theory is initially unclear, since feelings do not have a clearly established role in received economic theory.  In this paper, we focus on two straightforward ways to connect feelings to economic theory (although there are others; e.g., Loewenstein, 2000).  First, as discussed in Section 3, since people prefer some feelings to others, feelings have a role as an intangible economic commodity. How important feelings are as commodities can be measured by the extent to which individuals are willing to sacrifice other commodities in order to change the way they feel.  We call this the price-theoretic approach to happiness.  Second, feelings may help measure the importance of news, in accordance with the Elation Theory of Happiness discussed in Section 4.
3. The Price-Theoretic Approach to Happiness. 
Since feelings are not a part of traditional, received economic theory, integrating data on feelings into economics requires additional theoretical hypotheses that can be tested empirically.  As mentioned above, a theory attractive to many economists, but controversial with other economists, is to view happiness data as a noisy measure of flow utility. One reason this is attractive is that it boils down to equating the two meanings of the word “happiness”: the grand meaning of “happiness,” which is very close to the usual meaning of “utility” and the narrow meaning of happiness in the sense of “feeling happy” or “being in a good mood,” which we argued above is what is actually measured by happiness data.  This is not the direction we go. 

We view happiness as a commodity—one of many things that an individual wants. Though greater generality is possible, mathematically, the viewpoint of the price theoretic approach to happiness can be conveyed clearly by the assumption we maintain that (expected) lifetime utility 
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 is an expected present discounted value of a flow utility function that depends on other goods as well as current happiness, Ht.  That is, 
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where Xt is a vector of state and control variables that matter to the individual along with happiness. Substantively, the price-theoretic approach to happiness emphasizes that people may trade off happiness against other things they care about (the elements of the vector X). We assume preference for happiness—that is, [image: image3.wmf]¶
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In the narrow meaning of the word ‘happiness,’ it is not surprising that positive feelings are typically only one of many things an individual wants.  However, feeling happy cannot be purchased directly; it is a home-produced commodity in the sense of Becker (1965). Although the statistical identification is not always definitive, there is a fair amount of suggestive evidence for some of the inputs into the home production function for happiness.  We discuss the effects of news on happiness below. In addition, existing evidence using happiness data suggests that the following are important inputs into the home production function for happiness:

(a) genes (Diener and Lucas, 1999), 

(b) antidepressants and other psychologically active drugs (Moncrieff, Wessely, and Hardy, 2001), 

(c) music (Lewis, Dember, Schefft, and Radenhausen, 1995), 

(d) social rank (Luttmer, 2004), 

(e) sleep (Pilcher and Huffcut, 1996), 

(f) exercise (Thayer, 1989; Biddle and Murtrie, 1991; Steptoe, Kimbell and Basford, 1996; Argyle, 1999), 

(g) time spent with friends (Lewinsohn, Sullivan and Grosscup, 1982; Reich and Zautra, 1981; Argyle, 1999), 

(h) the pleasantness of one’s current activity (Kahneman, Krueger, Schkade, Schwarz and Stone, 2004). 

The time-intensiveness of many of the key inputs into happiness is one of the key factors that could reduce the strength of the correlation between income and happiness, since many of those with a high income also have a high shadow price of time.
 Indeed, if one thinks of happiness as a time-intensive commodity, there is no theoretical presumption that happiness should be positively correlated with income—it is strictly an empirical matter. The relative time-intensiveness of happiness could also help explain why, in Stevenson and Wolfers’ (2008c) finding, women’s happiness declined relative to men’s happiness in many advanced countries at the very time when the range of choices available to women was increasing: an increase in women’s wages relative to men’s made women’s time more valuable, and therefore made happiness more expensive for women. But family income did not go up as much as women’s wages did. Thus, a price-theoretic approach to happiness has the potential to explain the paradox of declining female happiness.
 

4. The Elation Theory of Happiness.
While the price theory of happiness focuses on tradeoffs between happiness and other goods in preferences, the elation theory of happiness focuses on the details of the home production function for happiness—particularly on the dependence of happiness on recent news about lifetime utility. A dependence of happiness on recent news will naturally yield the tendency toward mean reversion of happiness or hedonic adaptation that has been identified by the scientific literature on happiness. 

Axiomatically, we assume that happiness is a function of the vector X and the history of lifetime utility: 
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, and that happiness is positively related to the current value of lifetime utility, [image: image5.wmf]¶
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 for j=1,2, …. To relate these axioms about the determination of happiness to recent news about lifetime utility, define the lifetime utility innovation by [image: image7.wmf] 

 

i

t

=

v

t

-

E

t

-

1

v

t

,

 and write 
[image: image8.wmf] 

 

H

t

=

y

(

X

t

,

i

t

,

i

t

-

1

,

.

.

.

)

.

 Then the axioms imply [image: image9.wmf]¶
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, which is suggestive of the particular importance of recent news—at least as long as the utility discount factor[image: image10.wmf]b

 is close to 1.  Identifying how the passage of time mediates the effects of news on happiness is a key question in our empirical analysis discussed below. 
It is important to note that the statements we have made so far depend only on an ordinal measure of happiness and the usual probability-metric scale provided by expected utility theory for lifetime utility. When we study the case in which happiness is additively separable in the utility function, the natural scaling will be to choose (without loss of generality) a scale that makes the part of the utility function that depends on happiness linear in happiness.  When happiness is nonseparable in the utility function, there may be no natural scaling.  The following two useful definitions require some particular scaling of happiness. Define “baseline mood” Mt as the level of happiness that would prevail in the absence of any surprises:
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Define elation et as the difference surprises make to happiness:
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Then happiness itself can be written
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Thus, as we will pursue further, if one can control for the key dimensions of X, happiness data can be used as an indicator of innovations [image: image14.wmf]i

 to lifetime utility.

5. Other Literature Related to the Elation Theory of Happiness and 

The Price-Theoretic Approach to Happiness 

The central purpose of applied economic theory such as that in this paper is to lay a foundation for empirical work.  Toward the end of this section, we discuss empirical work that has been directly inspired by the theory laid out above.  In addition, it is important to recognize some other work that is close in spirit to the Elation Theory of Happiness and the price theoretic approach to happiness.  

A. Evidence that Expectations Matter for Affect.  One of the central predictions of the elation theory of happiness is that expectations will matter for felt happiness, since the lifetime utility innovations are given by  
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, and elation is a function of current and past lifetime utility innovations.   The importance of expectations for happiness is indicated by the evidence surveyed in Frederick and Loewenstein (1999) that advance notice of the death of a spouse reduces the size and duration of the drop in affect after the actual death of the spouse.  The following passage from Frederick and Loewenstein (1999, p. 315) is especially close to the spirit of the model above: “Even if advance notice does improve post-outcome well-being, its overall effect on well-being is ambiguous, since receipt of the bad news may diminish the well-being of the person between the time the notice is received and the time the event actually occurs.”  In the model here, it is the processing of bad news that generates a period of lower affect, whether the primary bad news occurs before the actual death of the spouse or only at the time of the actual death.  
Camerer, Loewenstein and Prelec (2005, p. 28) give a good summary of some remarkable neurobiological research relevant to the role of expectations in determining affect: 

An important feature of many homeostatic systems is that they are highly attuned to changes in stimuli rather than their levels.  A dramatic demonstration of such sensitivity to change came from single-neuron studies of monkey responding to juice rewards (see Wolfram Schultz and Anthony Dickinson 2000).  These studies measured the firing of dopamine neurons in the animal’s ventral striatum, which is known to play a powerful role in motivation and action.  In their paradigm, a tone was sounded, and two seconds later a juice reward was squirted into the monkey’s mouth.  Initially, the neurons did not fire until the juice was delivered.  Once the animal learned that the tone forecasted the arrival of juice two seconds later, however, the same neurons fired at the sound of the tone, but did not fire when the juice reward arrived.  These neurons were not responding to reward, or its absence … [ellipses and all italics in original] they were responding to deviations from expectations.  (They are sometimes called “prediction neurons.”)  When the juice was expected from the tone, but was not delivered, the neurons fired at a very low rate, as if expressing disappointment. 

These results are just the tip of the iceberg in the neurobiology literature.  A great deal of evidence points to machinery in the human brain that generates sophisticated short-run expectations—expectations that people are not always consciously aware of.  See for example John O’Doherty et al. (2003), Jay Gottfried, O’Doherty and Raymond Dolan (2003), Ben Seymour et al. (2004), Seymour et al. (forthcoming) and O’Doherty (2005).
  

B. The Evolutionary Significance of Elation.  Though any such claim is highly speculative at this point, we are inclined toward Randolph Nesse’s (2000, 2001, 2004, 2005) functional interpretation of affect as part of the motivational system for processing utility-relevant information.  If something good happens, elation motivates the individual to think about what went right (in case there is a way to make it happen again) and how to take advantage of any new opportunities that may have arisen.  If something bad happens, dismay (negative elation) motivates the individual to think about what went wrong (in case there is a way to avoid it in the future), and how to mitigate the harm of the new situation.  On this view, elation and dismay are in the same genus as curiosity, which is part of the motivational system for processing information that is neither obviously good nor bad, but for which there may be value to finding out more.  Indeed, experimental inductions of elated and depressed moods have been found to change individuals’ strategy of information processing across a variety of tasks (for reviews see Schwarz, 1990, 2002 and William Morris, 1999).   Elated people are especially good at seeing opportunities, while dismayed people are especially good at seeing dangers.  
C. The Evolutionary Significance of Hedonic Adaptation.  Thinking of a temporary jump in affect occurring after utility-relevant news as functionally related to information-processing makes the functional significance of hedonic adaptation similar to the functional significance of adaptation in other aspects of perception.  Frederick and Loewenstein (1999, p. 303) make this comparison explicit:   

“Adaptive processes serve two important functions.  First, they protect organisms by reducing the internal impact of external stimuli…. Second, they enhance perception by heightening the signal value of changes from the baseline level….”

“Hedonic adaptation may serve similar protective and perception-enhancing functions…. persistent strong hedonic states (for example, fear or stress) can have destructive physiological concomitants … Thus, hedonic adaptation may help to protect us from these effects.” 

“Hedonic adaptation may also increase our sensitivity to, and motivation to make, local changes in our objective circumstances….”

Rayo and Becker (2007) construct a formal model that spells out the logic of Frederick and Loewenstein’s (1999) claim.  Rayo and Becker (2007) model decision-making as the outcome of an underlying utility function (“evolutionary efficiency”) filtered through internal informational constraints.   Assuming a limit on the total number of gradations into which values of the underlying utility function can be distinguished, they show that an optimal deployment of that limited available total precision is to make fine distinctions in the neighborhood of values where an agent will actually be operating but only gross distinctions at outlying values.

In their paper, Rayo and Becker (2007) call the filtered version of underlying utility “happiness.”  However it is unclear in what way it would relate to happiness as we are using the term.  In particular, like visual processing (which they use as an analogy), the filtered version of utility they discuss might operate at a very early unconscious or “automatic” stage in the sense of Colin Camerer, George Loewenstein and Drazen Prelec (2005) and so could be several cerebral processing steps prior to “happiness” in the experiential sense.

D. Tradeoffs Between Happiness and Other Goods.   Several other authors have discussed the idea that happiness is not a sufficient statistic for everything that people value.  Diener and Scollon (2003) question whether people would in fact, or should, treat happiness as the be-all and end-all.  Easterbrook (2003), in the context of a book-length discussion of the Easterlin (1974) paradox concludes that there has indeed been genuine progress in social welfare in the United States over the course of the last half century even if happiness has not increased.
  More recently, Benjamin, Heffetz, Kimball and Rees-Jones (2009) designed and implemented a survey comparing hypothetical choices to assessments of which alternative a respondent thought would make him or her feel happier.  They find that the answers to “Which would you choose” and “Which would make you feel happier” are significantly different.

E. Empirical Evidence on the Rate of Hedonic Adaptation.  Other than Benjamin, Heffetz, Kimball and Rees-Jones (2009), to date the empirical work the empirical work directly inspired by the theory presented above has focused on (a) developing econometric techniques to study the dynamics of happiness, (b) studying the functional form of elation, and (c) testing whether happiness dynamics are informative about preferences, using 4 data sources: the Health and Retirement Study (HRS), Rand’s American Life Panel (ALP), the University of Michigan Surveys of Consumers, and the Osaka Panel Study of Happiness Dynamics. All of these provide panel data on happiness. We discussed the data on the HRS above.  Here is a brief description of the other surveys:

· Surveys of Consumers: Each month, spread throughout the month, the Surveys of Consumers surveys 300 new respondents and 200 respondents who answered the survey 6 months earlier. 

· ALP: The ALP is a wide-ranging web survey that in addition to a great deal of other data, collected happiness, political preference (such as party, attitudes toward particular candidates, and willingness to pay for election outcomes) and expectations data before and after the 2008 presidential election and primaries. 

· Osaka University Panel Study of Happiness Dynamics (OUPSHD):   Osaka University Institute of Social and Economic Research conducted a daily web survey on happiness and news on a sample of 70 Osaka University undergraduates. Daily data collection, with average response rates above 80%, extended over 14 months.

E.1 Empirical Findings from HRS Data. Kimball, Nunn and Silverman (2009) 

xxx

Our work with the HRS happiness data focused on developing econometric methods suitable for the questions we were asking. We discuss the details of the HRS data and the methodology we developed for analyzing it in section D.3.2.1 below. One key aspect of the method is that we posit an underlying continuous-time data generating process, with the happiness data only observed periodically (every two years on the core of the HRS). Some of the events that we view happiness as reacting to are dated precisely to the month in which they occur, others are known only to the calendar year in which they occurred (with extra information for same-year events coming from the fact that they must be before the survey date), while still others can only be dated as occurring sometime between two waves of the HRS.  To deal with this, we assumed a uniform distribution of the logically possible interval of time in which an event could have occurred given the data. We time-aggregate the equations for the continuous-time data generating process to obtain a non-linear estimating equation. These equations posit that an event will have a permanent effect on happiness (which we interpret as a permanent change in baseline mood) and a transitory effect on happiness (which we interpret as the dynamics of elation). The key identifying assumption is that there are no important transitory movements in baseline mood after an event. 

Table 2 shows the results from using this approach.  Substantively, we found that for the major life events in this table, after allowing for permanent effects (which we interpreted as permanent movements in baseline mood), hedonic adaptation takes place at an estimated exponential decay rate between about 25% and 200% per year. We found no sign of non-exponential decay; that is, the evidence was consistent with an AR(1) response of happiness to a shock. Details of the data and estimation strategy can be found in Section D.3.2.1.

	Table 2: Response of Happiness to Major Life Events in the HRS

	 
	bT
	bP
	δ
	bY
	N

	EVENTS DATED BY MONTH AND YEAR
	
	
	
	
	

	Widowing
	-24.04***
	0.135
	1.088***
	0.988***
	3746

	
	(2.271)
	(0.223)
	(0.168)
	(0.091)
	

	-- with life Insurance
	-22.21***
	0.0615
	0.790***
	-0.293
	2042

	
	(2.959)
	(0.162)
	(0.172)
	(0.764)
	

	-- without life Insurance
	-46.69***
	-0.807
	1.931***
	3.293**
	869

	 
	(8.344)
	(1.409)
	(0.507)
	(1.303)
	 

	 
	 
	 
	 
	 
	 

	Heart attack
	-5.926***
	0.00295
	0.209**
	1.016***
	9953

	
	(1.362)
	(0.0292)
	(0.106)
	(0.0915)
	

	Stroke
	-3.296***
	-1.263**
	0.786
	1.013***
	8625

	
	(1.145)
	(0.562)
	(0.575)
	(0.0915)
	

	Cancer
	-4.760**
	-1.058
	0.613
	1.016***
	2273

	 
	(2.197)
	(1.734)
	(0.567)
	(0.0915)
	 

	 
	 
	 
	 
	 
	 

	Unemployment
	-5.458***
	-0.00023
	0.987***
	1.012***
	7980

	 
	(1.083)
	(0.00839)
	(0.341)
	(0.0915)
	

	EVENTS DATED BY YEAR
 
	
	
	
	
	

	
	 
	 
	 
	 
	 

	Death of child
	-8.855***
	0.303
	0.251***
	1.018***
	6983

	
	(1.374)
	(0.372)
	(0.0789)
	(0.0915)
	

	Illness in family
	-9.095***
	1.095**
	0.318***
	1.014***
	11186

	
	(1.854)
	(0.510)
	(0.119)
	(0.0915)
	

	Dependent variable is the (0-100) index of happiness equal to 25*(sum of the 4 indicators of recent mood). See the text for a description of the indicators.

	δ are annual rates of recovery.

	Standard errors are in parentheses

	All regressions are fixed effects specifications


C.2.2. Empirical Findings from High Frequency Happiness Data. The key insight driving our efforts to collect data to complement the HRS is that if hedonic adaptation is relatively quick, as the previous literature on hedonic adaptation suggests it might be, then it could be important to collect happiness data at a high frequency in order to observe the effects of events on happiness before those effects faded away.  In particular, while HRS data suggests that major life events can have effects on happiness that last for months or years, it seemed likely that events generating smaller innovations to lifetime utility might have more short-lived effects on happiness. There are two reasons that an event might generate a smaller lifetime utility innovation: (1) it might be a small everyday event, or (2) it might be an event that is further removed from the person whose happiness is being measured. The OUPSHD focuses on everyday personal and general news events, while our analysis of the SC and ALP focused on public events of importance.                                             Figure 2
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On the OUPSHD, each day the 70 Osaka University undergraduates answered a series of questions on their happiness, sadness, enjoyment of life and being depressed “now”. In addition, they answered the following two questions:  “After you answered this questionnaire yesterday (or earlier), recall the most important (personal) news or event that occurred (around you / in the newspaper or on TV). How do you evaluate the news? Choose a number between 5 ‘very good’ and -5, ‘very bad.’” Personal and national news have similar variances, since respondents use the whole scale in both cases. Figure 2 shows the estimated impulse responses to personal and national news. Despite the obvious weakness of measuring the size of news by a subjective news rating, these results are instructive. In particular, Figure 2 illustrates two findings. First, hedonic adaptation erodes the effect of a typical daily news shock within a matter of days or weeks. Second, a one-standard-deviation personal news shock causes a much larger impulse response of happiness than a one-standard-deviation national news shock. Elation theory suggests the interpretation that lifetime utility innovations from personal news on a typical day tended to be larger than those from national news on a typical day. In other words, elation theory in combination with this evidence would indicate that the respondents care about the typical daily events in their personal lives more than they care about the typical daily events in national news. 

The Surveys of Consumers provides evidence on the reaction of respondents to important national news. Shortly after we began collecting happiness data on the Surveys of Consumers, Hurricane Katrina provided a test of whether a large national event would have a noticeable dynamic effect on the happiness of a representative sample of the U.S. population, as well as a test of how long it would take for this measure of “national happiness” to revert to its mean. Kimball, Levy, Tsutsui, and Ohtake (2006) find that national happiness did drop significantly for a week in the U.S. generally, and for a second week in the South Central region of the U.S. However, by the third week after Katrina, there was no longer a statistically significant effect on either average U.S. national happiness or the average happiness in the South Central region.  

The ALP data on happiness reactions to the election of President Obama in November 2008 not only provides evidence on the rate of hedonic adaptation toward important national news, it also provides evidence on whether the magnitude of happiness reactions is related to the strength of independently measured preferences—in this case political preferences.  Like hurricane Katrina, this is important national news, but elation theory suggests that the magnitude of the lifetime utility innovation depends on the component of the news that was genuinely unexpected.  Polls reported Obama well ahead for quite some time before the election, so the magnitude of the surprise from the election results would have been lower than in the previous two presidential elections.  In our analysis, (1) since we had precise timing of the web interviews, we were able to estimate the rate of hedonic adaptation as an exponential decay rate of 200% per day (with a standard error of 50% per day) for elation, (2) we found evidence of a stronger reaction of happiness for those who had stronger (that is, more partisan) political preferences, and (3)  evidence that the strength of happiness reactions depended on the interaction of partisan preferences with the size of the “surprise” based on measures of subjective expectations for each individual before the election. 

Note that all three surveys with high frequency happiness data found a high rate of hedonic adaptation. The evidence of happiness dynamics lasting months and years after major life events documented in the HRS, happiness dynamics lasting only days in response to personal news on a typical day, and national news that might only affect an individual’s concerns as filtered through political views and altruism led us to formulate what we will call the duration hypothesis. The duration hypothesis posits that as the size of lifetime utility innovations varies, most of the difference in the reaction of happiness is in the duration of the response of happiness rather than in the intensity. Because of its practical importance for understanding the dynamics of happiness and using those dynamics to understand lifetime utility innovations, testing the duration hypothesis is one of the important intermediate objectives of the project we are proposing.  

D. RESEARCH DESIGN AND METHODS

The organization of this section closely follows the specific aims. We begin in section (D.1) by discussing the theory that will give structure to our research design and methods and in section (D.2) the data collection that will make the research possible.  Then we discuss proposed analysis divided into three areas outlined by the theory: (D.3) valuing nonmarket goods using happiness data, (D.4) studying tradeoffs between happiness and other goods, and (D.5) testing whether concern about the negative emotional consequences of bad outcomes is a factor in causing people to avoid taking positive-mean risks, even those of moderate size.

D.1. Advancing the Theory to Sharpen its Empirical Predictions: Implications of the Combination of Elation Theory and Preference for Happiness.  As noted above, the elation theory about the determinants of happiness is logically separate from the preference for happiness that brings the price theoretic approach to happiness into play. 

· Preference for happiness alone would generate derived demand for inputs to happiness, as well as derived demand for information about the parameters in the production function for happiness, even if happiness did not depend on news about lifetime utility. 

· Elation theory alone would give an important role for happiness data as an indicator of innovations to lifetime utility, even if happiness was not an argument of the utility function.  We will call this the indicator-only case.

However, the combination of happiness as an argument in the utility function and elation theory has additional implications beyond those of either preference for happiness or elation theory alone. Note that given the equations above, plus technical assumptions sufficient to ensure the applicability of a version of the contraction-mapping theorem, it is possible to solve out for lifetime utility as a function of temporal prospects for X (the pattern for how uncertainty about X has been and will be revealed over time). It can be shown that this function of temporal prospects for X obeys the intertemporal von Neumann-Morgenstern axioms only in two cases. The simplest case is when happiness is not an argument of the utility function—the indicator-only case which is ruled out if there is strict preference for happiness. The other is a highly structured and useful case we will call elation independence. 

D.1.1. Elation Independence. Elation independence holds when (1) happiness is additively separable in the utility function, which means we can choose a scale for happiness such that
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and (2) the present-discounted value of happiness scaled in this way depends linearly on lifetime 
[image: image17.wmf]utility innovations.  In the case of elation independence, preferences over temporal prospects are identical to those represented by the intertemporal expected utility function
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Elation independence entails the existence of a scaling for happiness satisfying
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That is, elation must be an additively separable function of current and past lifetime utility innovations alone. Moreover, the present value of the component of elation due to a given lifetime utility innovation will be linear:
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The reason preferences can be represented without reference to elation is that, (a) the components of elation due to past lifetime utility innovations cannot affect today’s choices because they are the same regardless of today’s choices, (b) the present discounted value of the elation induced by future lifetime utility innovations is zero in expectation because of the assumption that the present-discounted value of additively-separable happiness is linear in lifetime utility innovations, and (c) the effect of today’s lifetime utility innovation on the present discounted value of elation is perfectly correlated with today’s lifetime utility which is being maximized, and so only results in a meaningless affine transformation of lifetime utility. 

Empirically, we use the continuous-time limit of these equations and the functional form
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D.1.2. Departures from Elation Independence. To summarize, the combination of preference for happiness and dependence of happiness on news about lifetime utility implies either elation independence—that happiness can be scaled in such a way that the present discounted value of elation is linearly related to lifetime utility innovations—or that solved-out preferences over temporal prospects violate expected utility theory in a way that should be detectable from observed risk preferences even in the absence of happiness data.  We propose to investigate both possibilities seriously.  We discuss the implications of elation independence for the empirical analysis of the dynamics of happiness in the next subsection.

As for risk preferences that might arise from preference for happiness and dependence of happiness on lifetime utility innovations, for a single risky choice at one moment of time, the possible violations of expected utility theory involve dependence on the reference value 
[image: image29.wmf]which puts them in the class of preferences that obey the “betweenness axiom”
 of Dekel (1986) and Chew (1989) (cf., Loewenstein, Weber, Hsee, and Welch, 2001). A special case of these preferences are the disappointment aversion preferences of Gul (1991) estimated in Project 3, which can result when (in present discounted value), bad news has a larger effect on happiness than good news of the same magnitude. 

D.1.3. Implications of Elation Independence for the Empirical Analysis of the Dynamics of Happiness. Empirically, elation independence means that, for some monotonic transformation of observed happiness data, and the usual probability-metric representation of utility, the effect of a shock on the expected present-discounted value of elation is proportional to the effect of the shock on the expected present-discounted value of utility.  In other words, after controlling for the effects of the concurrent variables in X on happiness, changes in the expected present value of happiness are proportional to changes in the expected present value of utility. Graphically, if one maps out the impulse response of elation to a shock, the area under the curve, appropriately discounted, is a meaningful measure of the magnitude of the effect of the shock on lifetime utility. 

It is important to contrast this statement with the claim that the current level of happiness is a (potentially noisy) measure of the current level of utility. From the standpoint of our theory, there is no reason to think that the initial level of the expected present value of happiness is a good measure of the level of the expected present discounted value of utility, and even less reason to think that the current level of happiness and the current level of flow utility are tightly aligned. There are at least three degrees of freedom in which our theory allows the current levels of utility and happiness to vary differently. First, our theory is silent on the initial level of happiness for an individual. Second, variations in baseline mood can cause utility and happiness to move in different directions, as we argued in connection with the “paradox of declining female happiness.” Third, the shape of the impulse response for elation (which as an empirical matter is highly mean-reverting) bears no relationship in our theory to the shape of the impulse response of flow utility for any particular representation of utility.   

To the extent that elation independence fails, things will not be so clean, but as a point of departure, we consider it an intuitively attractive working hypothesis that the discounted area under the impulse response of happiness—after controlling for variables that affect baseline mood—will be a useful gauge of the magnitude of the effects on lifetime utility of a given shock. Since the utility discount rate is likely to be small relative to the speed of mean-reversion of happiness, for brevity, we will call this the cumulative-elation hypothesis. 

Empirically, putting the cumulative-elation hypothesis into play is analogous to event studies, where the fundamental identification comes from the timing of events. Let us note four issues that the theory raises, even in the case of elation independence: 

1. It is important to control for variables that can affect baseline mood.  

2. The elation-theoretic sensitivity parameter z may differ from person to person. 

3. Investigating a range of different monotonic transformations of observed happiness is crucial 

4. There are no theoretical restrictions on the shape of the impulse response of elation to a shock. While the present-discounted value of elation from a larger lifetime utility innovation should be larger, it is an empirical matter how much of the larger present-discounted value of elation comes from greater intensity and how much comes from a longer duration. 

Let us discuss briefly how each of these affects our empirical work.  (1) Many of the most important determinants of baseline mood may be captured by individual fixed effects. Another important determinant of baseline mood is income or permanent income.  Our student Jean-Benoit Rousseau (2008a,b) confirmed Stevenson and Wolfers’ (2008b) finding that income has a consistent effect on happiness both cross-sectionally (across individuals and nations) and across time. Rousseau tests for the degree of curvature in happiness as a function of income, and verifies that a logarithmic relationship closely approximates the relationship. In our work, we will control for the logarithm of an estimate of permanent income. (2) Though most of our discussion below begins with the assumption of constancy of z across individuals, we will investigate possible person-specific measures of z. (3) We will investigate monotonic transformations of observed happiness. (4) We will assume the functional form 
Error! Not a valid embedded object. for elation and test the duration hypothesis that the elasticity of 
Error! Not a valid embedded object. with respect to i is close to -1, so that large shocks cause much longer-lasting effects on elation than small shocks.

The theory we have discussed in this section indicates three key areas of empirical analysis, along with data collection designed to make such analysis possible:

· Testing and employing the cumulative elation hypothesis that would hold in the case of elation independence and may hold approximately if departures from elation independence are not too severe or in the indicator-only case (using all data sets discussed below and the analysis described in section D.3). 

· Testing the price theory of happiness (with its potential for tradeoffs between happiness and other goods) that follows from preference for happiness even without elation theory, or when perfect foresight makes elation theory irrelevant (using data from the HRS and the X-Panel and the analysis described in section D.4).

· Testing the prediction of the theory that departures from linearity of the present discounted value of elation in lifetime utility innovations will be associated with risk preferences that violate expected utility theory (using data from the X-Panel and the analysis described in section D.5). 

xxxxxxxxx

It is hard to gainsay the importance of valuing non-market goods.  Prominent examples of using happiness or life-satisfaction data to value non-market goods include Di Tella, MacCulloch, and Oswald, (2001), Oswald and Powdthavee (2008) and Deaton, Fortson and Tortora (2008). The basic approach relies heavily on the assumption that happiness or life-satisfaction data is a fairly direct measure of utility.  It proceeds something like this: the analyst estimates both the relationship between the level of happiness and income and the relationship between happiness and a nonmarket good. The analyst then identifies a person’s valuation for a nonmarket good with the amount of additional income necessary to provide the happiness equivalent of consuming the good. That is, a typical methodology in this literature relies on interpreting the estimated coefficients in a pooled regression of a subjective well-being measure (Hit) on various predictors, including demographic variables and time trends (Zit), income or log income (Yit) and a nonmarket good of interest (Xit):
(1)    
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where the subscripts i and t indicate that there is both a time and a cross-sectional aspect to the data even though each individual may only be interviewed once. Using this method the ratio [image: image31.wmf]b
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 is interpreted as a valuation of the nonmarket goods measured by Xit.  For example, using this ratio, Clark and Oswald (2003) estimate the cost of becoming unemployed at $34,500 per year, while Blanchflower and Oswald (1999) estimate the benefits of a lasting marriage at $100,000 per year.

xxxxxxxxxxx

This method for valuing nonmarket goods is intriguing but remains controversial. The controversy derives, in part, from the assumption that an individual’s level of subjective well-being is an unbiased measure of his or her utility—the objective that the individual’s choices are meant to maximize. Two qualitative patterns of happiness data make this assumption seem problematic: (1) Hedonic adaptation. Happiness responds in expected ways to a variety of events, but individuals return to their prior levels of mood with surprising thoroughness and speed. Figure 1

2) Happiness tradeoffs. People often make choices with long-lasting negative consequences for mood—tradeoffs that suggest that the pursuit of happiness, like that of other goods, can be analyzed with price theory. For example, people often make choices like living far from work, which leads to longer commutes,less time with spouses and friends, and ultimately less happiness. (See Kahneman, et al., 2004 and Frey and Stutzer, 2004.)

In our view, the use of happiness data in economic analysis requires a conceptual framework designed to be consistent with these patterns.  Our work under the existing grant offered such a framework (see section C.1) and began the process of evaluating it with data from the HRS, the Surveys of Consumers (SC), the American Life Panel (ALP) and the Osaka University Panel Study of Happiness Dynamics (section C.2). Encouraged by the results so far, our proposed research would continue the evaluation process using both HRS and SC data as well as the Experimental Panel Study of Financial and Health Decisions (X-Panel) envisioned in this P01 renewal proposal. The ultimate goal is to develop robust methods building on received economic theory for using happiness data in economic analysis.

B.1. Key Concepts. The issues that arise in integrating subjective well-being data into economic analysis are subtle enough to make it useful to lay out definitions of key concepts in a table. All of these concepts are discussed further in later sections. 

	Table 1: Key Concepts Linking Utility and Subjective Well-being

	General Concepts

	Subjective Well-Being
	A multidimensional concept that includes evaluations of one’s life-as-a-whole as well as one’s average experienced affect.

	Happiness    (Positive Affect)
	How happy a respondent currently feels. Since current affect is easily accessible to survey respondents, it is a large component of all subjective well-being measures.

	Lifetime Utility
	A measure of the extent to which an individual gets what he or she desires, including both market and nonmarket goods.

	Preferences
	An ordering of outcomes that indicates what an individual would choose in a given situation if fully informed, cognitively able and careful in making a decision. 

	Overall Social Welfare Metric
	A measure of what is good for society as a whole that could appropriately guide policy.

	Flow Utility
	A function of an individual’s consumption, activities and other arguments at a given time.  Flow utility can be summed up over time (with allowances for discounting the future and uncertainty) to give lifetime utility.

	Hedonic Adaptation
	Mean reversion in the impulse response of happiness to a shock.

	Distinctive Theoretical Concepts

	Elation
	The component of happiness due to recent news about changes to lifetime utility.

	Baseline Mood
	The component of happiness due to continuing circumstances and daily actions.  It is helpful to think of baseline mood as the output of a home production function of the kind discussed in Becker (1965). Although baseline mood can change over time, unchanging individual characteristics do matter for baseline mood.

	Elation Theory of Happiness
	A theory of the determination of happiness that can be usefully simplified to the equation Happiness = Baseline Mood + Elation.

	Price Theoretic Approach to Happiness
	An approach that emphasizes the ways in which individuals make tradeoffs between feeling happy and other desires that they have. Happiness is treated as one of several arguments in the utility function.

	Lifetime Utility Innovations
	Good and bad news about lifetime utility (in the sense of genuine surprises) measured according to the probability metric implicit in expected utility theory. 


B.2. Valuing Nonmarket Goods. To calculate the economic consequences of a policy, analysts require information on the willingness of consumers to pay for the various goods that are reallocated by it. Standard “revealed preference” methods for inferring those values rely on consumer choices, income, and market prices. This standard approach has an obvious practical limitation. In many cases, the policies of interest involve a reallocation of goods or services that are not traded in markets and therefore have no prices. For example, economic evaluation of environmental, health care, or criminal justice policies often depends on consumers’ willingness to pay for goods such as pristine wilderness, health and longevity, or local safety. The direct market transaction data needed for the standard approach are missing for these goods.    

B.2.1 Existing Methods That Do Not Use Subjective Well-being Data. Because public policy so often involves the reallocation of nonmarket goods, economists have been forced to develop alternatives to the standard, revealed preference approach. For example, “contingent valuation” substitutes stated preferences for revealed preferences.
 This approach uses survey questions to elicit consumers’ willingness to pay for various nonmarket goods. For example, respondents might be asked “What is the maximum amount you would be willing to pay to reduce the level of pollution in lake A by 50%?” While it is an important method, the contingent valuation method has been criticized based on skepticism about the relevance of stated preferences and specific anomalies found in contingent valuation responses.  (See Diamond and Hausmann, 1994.)  

Other indirect methods for valuing nonmarket goods, most prominently “hedonic” and “local public good” analyses, infer the value that consumers assign to various nonmarket goods from the tradeoffs revealed in location decisions and in the prices and allocations of location-specific goods.
 For example, the hedonics approach treats a location (neighborhood, school district, city, state) as a bundle of different goods including job opportunities, housing, prices, and local amenities such as public goods, weather or culture. Location decisions, combined with the distribution of prices, wage rates and local amenities across locations, reveal the value that consumers assign to the nonmarket local amenities. For example, analysts can infer the value of a reduction in local air pollution from the premium paid (in terms of prices or wages) to live in a community with cleaner air. The local public goods approach is similar in that it infers the value of a local, nonmarket good from the additional taxes and higher prices consumers are willing to pay in order to live in communities with more of the nonmarket good.  These “hedonic” and “local public goods” methods have been criticized for relying on strong assumptions, including frictionless mobility and homogeneity of tastes, in the case of hedonics, and functional form assumptions and median voter theorems in the case of local public goods methods.

D.2. Data Collection. By providing panel data on happiness and a wealth of data on shocks that affect people, the HRS provides a superb data set for putting theories about utility and happiness into play. However, we see reasons to complement this data with additional data designed to put the theory we have presented to the test, and to the extent the theory stands up to testing, to put the theory to use.  All of the data sets we discuss below will be useful for testing and filling in the details of the cumulative elation hypothesis that the present discounted value of the elation due to a lifetime utility innovation is (approximately) proportional to the magnitude of that lifetime utility innovation.  The HRS and the X-Panel will be our key data set for testing the price theory of happiness. The X-Panel will be our key data set for testing whether departures from linearity of the relationship between lifetime utility innovations and the present-discounted value of elation are associated with violations of expected utility theory. 

D.2.1. Transforming the Experimental Panel on Financial and Health Decisions (X-Panel) into a Comprehensive Data Set for Testing the Integrated Theory of Utility and Happiness. In order to rigorously test the theory we have laid out above, it is crucial to have a data set designed for that purpose. The X-Panel proposed in Project 5 provides an excellent vehicle for this because of its combination of survey data and experimental data. In the absence of the X-Panel, we would still be able to conduct a scaled-down, but still extremely useful version of the data collection discussed here (in particular, the ALP would be the next best alternative and would be adequate for the most important elements of this data collection); however, the level of comprehensive data collection described here is only possible because of the economies of scale and scope provided by the X-Panel.  As a co-investigator of Project 2, Daniel Benjamin will oversee all of the data collection on the X-Panel specific to Project 2 as well as overseeing other aspects of the X-Panel as the project leader for Project 5 and as a co-investigator on Cores B and C. 

D.2.1.1. Income, Wealth, Consumption, Expectations, General Financial Situation, and Preference Parameters. Key hypotheses discussed below predict connections of the level of happiness with (a) income and wealth, and (b) the shadow price of time; and connections of the details of the dynamic of happiness with (c) the marginal value of wealth and (d) risk preferences.  As noted in Core B, using modified versions of the CogEcon web survey and a web version of the HRS’s Consumption and Activities Mailout Survey, we propose to collect detailed web-survey data on income, wealth, consumption and time use for the X-Panel. In addition to these variables, we will collect a wide range of variables that should be correlated with the marginal value of wealth (and marginal utility of consumption), including expectations about the economy as a whole and an individual’s situation, such as planned age of retirement,
 liquidity constraints as indicated by credit availability, credit limits, access to home equity, occupation and industry (indicating something about the growth rate of income), labor hours, spousal income, bequest intentions, bequests received, substantial gifts given to and received from relatives, financial status of close relatives, number of children, college expenditures, charitable donations, charity received, medical conditions that might affect the marginal utility of consumption, large medical expenditures, labor income risk, portfolio risk bearing, asset return expectations, time preference, and the elasticity of intertemporal substitution. In addition, Project 5 proposes the collection of risk preference data of unparalleled detail on the X-Panel.  

D.2.1.2. Price Theory of Happiness Module.  Price theory as applied to happiness predicts that, aside from the reaction to recent news, and exogenous influences in happiness beyond an individual’s control, happiness will depend on (a) income, (b) an individual’s shadow price of time, (c) the strength of preference for happiness, and (d) level of knowledge about the production function for happiness—which we will call “happiness literacy.” Psychological research on hedonic forecasting clearly shows that people are bad at predicting, and recalling, how their happiness responds to specific events (Gilbert et al 1998, Jason et al 2005). This failure to predict the pace at which adaptation occurs has been interpreted as evidence of sub-optimal behavior by those who assume that subjective well-being measures utility, and is therefore being maximized. Rather, this should be seen as evidence that people are unaware of the production function for elation or for baseline mood. The price theory of happiness module on the X-Panel web surveys will address these issues. This module will be designed to measure the strength of preference for happiness and happiness literacy. The development of the price theory of happiness module will be informed by a pilot survey we fielded with 429 patients at an endocrinology practice in Denver, Colorado who were waiting for preventative care (the vast majority getting routine check-ups to monitor their diabetes). 

D.2.1.3. Elation Theory Module. Elation theory implies that risk preferences should be affected by (a) people’s beliefs about the intensity and duration of how happiness will respond to good and bad news, (b) the strength of their preference for happiness. The elation-theory module will be designed to measure people’s beliefs about the duration and magnitude of the response of happiness to good and bad news—including their assessment of the sensitivity of their own emotions to good and bad news.  

We ran a pilot elation-theory survey on 222 Cornell undergraduates. We asked (1) how long they thought each of a list of good events and each of a list of bad events would noticeably affect their happiness, (2) how strong they thought their own emotional reactions were to events, (3) whether they see themselves as “emotionally stable, not easily upset,” “moody,” “calm in tense situations,” or “someone who gets nervous easily,” and (4) how much stronger or weaker they thought their emotional reaction to bad news would be compared to their emotional reaction to good news. We found evidence that the magnitude of the happiness reaction to winning a small-stakes gamble was mediated by self-rated emotional stability, moodiness, and belief about strength of one’s own reactions to good and bad life events.

D.2.1.4. Experimental Data. In addition to the web surveys described above, we propose to collect experimental data on the intensity and duration of the reaction of happiness to winning or losing money. This aspect of data collection takes advantage of the X-Panel’s combination of experimental and survey capabilities. The intensity and duration of the reaction of happiness to these exogenous wealth shocks of randomized size will provide information on (a) how the intensity and duration of happiness responses varies with the size of a wealth shock, (b) the extent to which happiness reactions to negative and positive shocks differ in absolute size and duration, and (c) how the intensity and duration of happiness reactions to a given size of wealth shock varies cross-sectionally with aspects of an individual’s financial situation and survey measure proxies for the elation-theoretic sensitivity parameter z. 

As discussed in section C.2, preliminary studies motivate the duration hypothesis: the hypothesis that as one ranges over different sizes of lifetime utility innovations, most of the variance in cumulative elation from these different shocks will be due to differences in the duration of the reaction of happiness, with only a small part of the variance in cumulative elation due to differences in the intensity of happiness reactions. One reason the duration hypothesis matters is the known fact that tiny events—such as finding a dime on a copy machine in the famous experiment of Schwarz (1987)—increases subjective well-being by a substantial magnitude. If the duration hypothesis is correct then it is natural for even a tiny shock to have a substantial effect on happiness for a very short time. Our theory provides testable predictions about these short-run responses of feelings in relation to the size of wealth shocks and the financial situation of an individual. 

Subjects. The main subject population of interest will be the X-Panel, a probability sample of 800 pre-retirement adult residents of upstate New York, described in detail in Project 5 of this proposal. For experimental sessions, the subjects will travel to Cornell’s Laboratory for Experimental Economics and Decision Research (the LEEDR Lab). For comparison (and preliminary pilot testing), we will also conduct the experiment with 200 Cornell undergraduates, drawn from the LEEDR Lab subject pool.

Experimental manipulations. Each subject will face two independent gambles, conducted six months apart at an experimental session at the LEEDR Lab. Each gamble will be a 50% chance of winning $x and a 50% chance of winning nothing. The key experimental manipulation is the size of the gamble, x. Subjects will be randomly assigned to one of three groups: x = 10, 40, or 200. For a subject assigned x, both gambles will be of magnitude x.

Each gamble will be conducted in two steps. First, before the lab session, the subject will be informed about the upcoming gamble, and the subject also will be reminded once a week in the weeks leading up to the lab session. The purpose of informing the subject in advance is to make sure that the gamble’s expected value, E(x), is part of the subject’s reference wealth level by the time the subject arrives at the lab.  Second, at the beginning of the lab session, the gamble will actually be played out. The 50% of subjects who win the gamble will face a positive lifetime wealth shock with magnitude of approximately x – E(x) = x/2. The 50% of subjects who lose the gamble will face a negative lifetime wealth shock with approximately the same magnitude, -E(x) = -x/2. By measuring happiness before and after this exogenous shock, we will trace out the impulse response.

We will cross the magnitude manipulation with another randomly-assigned manipulation: subjects will be initially informed about the upcoming gamble either two weeks or four weeks prior to the lab session. Note that since the gamble has positive expected value, being informed about it is a positive lifetime utility shock---of magnitude approximately E(x), ignoring time discounting---that may itself generate a measurable happiness impulse response. According to the elation theory, time discounting does matter for the magnitude of the lifetime utility shock, so the theory predicts a larger response when the gamble is announced two weeks in advance rather than four weeks—especially if contrary to standard forms, high discount rates are at work.

Measures of happiness. Our primary dependent measure will be the four questions comprising the HRS happiness index (described above), plus the following question we used in the pilot elation survey: “How happy would you say you feel right now? (extremely happy, very happy, quite happy, somewhat happy, not so happy)” Crucially, we will measure happiness at various points of time before, during, and after the lab session:

· Right before and after informing the subject about the gamble in the upcoming lab session

· Once a week in the weeks prior to the lab session

· Once a day for three days prior to the lab session

· Right before and after carrying out the gamble at the lab session

· At the end of the lab session

· Once a day in the week following the lab session

· Once a week in the three weeks after that

The happiness measures before and after the lab session will be administered via web survey. (Subjects will be told to expect a daily web survey.) The timing of some of the post-session happiness measures will be randomized across participants to reduce our reliance on parametric assumptions in estimating the impulse response function.

At a few points in time---before informing subjects about the gamble, during the lab session after conducting the gamble, and at a randomized time following the lab session, we will also assess three more global measures of happiness: the World Values Survey “global happiness” question: “Taking all things together, would you say you are (very happy, quite happy, not very happy, not at all happy)?” and a standard life-satisfaction questions such as that on the German Socioeconomic Panel, “On a scale from 1 to 10, how satisfied are you with your life?”

During the lab sessions, we will supplement these self-reported, verbal happiness measures with a remote, physiological measure of facial skin temperature using a Micron 7815 thermal imaging camera that has been mounted in the LEEDR Lab. Although less well-established than self-report measures, these video images appear to capture the intensity of felt emotion while having the advantages of being continuous-time and not requiring the conscious processing of a survey question (Horovitz, Zarghamee, and Schulze, 2009).

D.2.2. Additional High Frequency Happiness Data Collection. The current economic crisis has created a great deal of volatility in the economic situation that households face. We are also in a period of considerable geopolitical volatility. Since the HRS is not in the field all of the time, it is important to have a data source that can track the dynamics of happiness after shocks of a nationally representative sample in a consistent way every month as is possible on the Surveys of Consumers (SC). Because the SC collects data throughout each month, it also makes it possible to track average national happiness at a higher-than-monthly frequency. The SC is a representative sample of adults of all ages.  The sample can be restricted in order to study those at older ages.  In a time of high stock market volatility, it is also important that the SC contains data on stock-holding, and expectations.  Finally, the SC is, in effect, the front-end of the ALP, since respondents to the SC are asked to participate in the ALP. Therefore, we propose to continue collecting happiness data on the Surveys of Consumers after the commitment from Princeton to fund the collection of happiness data runs out at the end of January 2011.  In addition, we will seek other opportunities for collaborating on high frequency data collection and the analysis of high frequency happiness data already in existence (such as the recent series of Gallup polls measuring happiness at high frequency). Two key data collection possibilities are (1) further collaboration with the Rand/University of Michigan Internet Interviewing Project and (2) further collaboration with the Osaka University Institute for Social and Economic Research (which had its Center of Excellence grant renewed) on additional daily web surveys of happiness on representative samples that can be restricted to those of older ages (in particular, improved daily web surveys of happiness on the ALP in the U.S. and on a panel in China).

D.3. Understanding and Making Use of the Dynamic Responses of Happiness to Financial and Non-Financial Shocks.  Given the theory and data described above, we will be able to identify the dynamic responses of happiness to financial and non-financial shocks and use these responses to put a value on nonmarket goods.  Understanding the dynamic responses to financial shocks is needed to establish a yardstick for measuring the sizes of lifetime utility innovations in monetary equivalents.  The comparison between the impulse responses to non-financial shocks and the impulse responses to financial shocks will provide a measure of the lifetime-utility innovations due to these non-financial shocks.   

Theoretically, the size of the shock to lifetime utility due to a financial shock should depend on two factors: the dollar size of the financial shock and the marginal value of wealth.  The marginal value of wealth should in turn depend on an individual’s financial situation and the shape of the individual’s utility function.   To find the mapping between size of lifetime utility innovation and characteristics of the impulse response of happiness, we will measure the response of happiness to financial shocks (measured in dollars) at a range of known sizes, using naturally-occurring wealth shocks at the high end (section D.3.2) and experimentally-induced wealth shocks at the low end (D.3.1).  Because the experimentally-induced wealth shocks will be uncorrelated with the financial situation and utility function parameters of individuals, they will also make it possible to identify how financial situation and utility function parameters affect the impulse response of happiness for a given dollar size of shock.  

D.3.1. Experimentally-Induced Wealth Shocks.  Existing work exploits the exogeneity of the size of lottery wins to identify the effect of financial shocks on happiness among the population of lottery players (Oswald  and Gardner, 2007; Brickman, Coates, and Janoff-Bulman, 1978).  Our experiment has several key advantages: a demographically-representative subject population, frequent happiness measurement before and after the shock, and negative shocks along with positive shocks that are matched in magnitude. 

In our pilot elation theory survey, we tested the feasibility of detecting the happiness response to very small monetary shocks (smaller than the stake sizes we will use in the X-Panel experiment).  At the beginning of the survey, subjects had the option to take a 50%-50% gamble to win $1.50 or lose $1.00, and at the end of the survey, subjects were required to take a 50%-50% gamble to win $5.00 or lose $5.00 (a double-or-nothing gamble with their $5 show-up fee). We measured happiness immediately after each gamble outcome. Despite the very small stakes, we found that those who won $5 were 0.78 happier on a 5-point scale than those who lost $5 (p<0.001). Immediately after the gamble, those who won $1.50 were 0.33 happier than those who lost $1.00 (p<0.02), and winners were still 0.23 happier 15 minutes later (p<0.06). These pilot data increase our confidence that the experiment using the X-Panel will be able to measure the impulse response of happiness to wealth shocks of varying sizes.

D.3.1.1. Testing the Duration Hypothesis. The variation in the size of the experimentally-induced wealth shocks between $5, $20 and $100 provides a clean test of the duration hypothesis.   For example,if a $100 shock affects happiness for days, while the happiness response to a $5 shock decays detectably in the course of a lab session, it would bolster the duration hypothesis. 

D.3.1.2. Testing Predicted Relationships with Financial Situation: Can the Impulse Response of Happiness Gauge the Marginal Value of Wealth? The marginal value of wealth—or equivalently in most models, the marginal utility of consumption—is a key concept in both life-cycle macroeconomics and life-cycle labor economics. Indeed, conditional on the perceived marginal value of wealth, consumption, labor and other decisions of the household are relatively easy to model. Moreover, the elasticity of consumption and labor supply decisions with respect to the marginal value of wealth are key parameters in studying household behavior over the life cycle.  In addition, retirement decisions depend critically on the marginal value of wealth. The perceived marginal value of wealth can even provide an important indication of bequest or inter vivos gift intentions towards children or others.   

Unfortunately, the perceived marginal value of wealth is not directly observable, and so must be inferred from behavior in a way that often depends on the very parameters and aspects of a household’s situation that one would like to identify. However, elation theory suggests a fairly direct way of gauging the marginal value of wealth. By definition the marginal value of wealth is the innovation to lifetime utility from receiving an unexpected $1. If innovations to lifetime utility have a systematic relationship to the short-run dynamics of happiness, then the short-run dynamics of happiness in response to receiving an extra $1 should provide useful information about the marginal value of wealth. 

The comprehensive data on an individual’s financial situation and preference parameters discussed above in section D.2.1.1, will provide strong predictions for how the marginal value of wealth for a given individual should compare to the marginal value of wealth for other individuals.  For example, other things equal, those who face borrowing constraints should have a higher marginal value of wealth than those who are able to borrow.  The prediction is therefore that, other things equal, those who face borrowing constraints will have more intense or longer-lasting happiness reactions to having the probability of winning $200 go from .5 to 0 or .5 to 1 than those who do not face borrowing constraints.  As another example, if we split the sample of individuals by high and low risk aversion, the marginal value of wealth should depend more strongly on permanent income for the subsample with high risk aversion than for the subsample with low risk aversion.   

In addition to testing these relationships with the characteristics of the impulse response to an experimentally-induced wealth shock as a dependent variable, we will construct a measure of the marginal value of wealth reverse-engineered from happiness reactions that can be used as an independent variable in regressions that make the type of measurement-error corrections that Kimball, Sahm and Shapiro (2008) make for risk tolerance measures.  In order to make these measurement error corrections possible, we will estimate the characteristics of the measurement error in these measures of the marginal value of wealth reverse-engineered from happiness reactions.  Recall that each subject will receive two matched-size wealth shocks about six months apart that provide happiness reactions which, according to our theory, should be indicators of the marginal value of wealth in the usual probability metric of expected utility theory.  The six month gap between these two shocks should be far enough apart that the happiness response to the first shock will have fully decayed by the time the second shock occurs (we will confirm this by pilot testing), thereby providing two independent measures of the marginal value of wealth for that individual.  Since each shock has an independent 50%-50% chance of being positive or negative, half the subjects will receive two shocks of the same sign (both positive or both negative), while the other half receive two shocks of the opposite sign. Those who receive matched-size wealth shocks of the same sign can identify a signal to noise ratio that can be used to make the measurement error correction laid out in Kimball, Sahm and Shapiro (2008).

D.3.2. Naturally Occurring Financial and Non-Financial Shocks. 

The theoretical and empirical results described above suggest using an event-study approach to study the dynamics of happiness in response to naturally occurring events. Using this approach, described in detail below, we will consider at least seven questions. 

· What are the best empirical methods for robustly summarizing the dynamic response of happiness to naturally occurring events?

· Our preliminary studies of major life events in the HRS indicate a strong initial reaction of measured happiness followed by (often complete) hedonic adaptation. Does this pattern extend to a larger set of important events on which we have HRS data?  

· How do the size of the initial impact and the rate of hedonic adaptation vary with the type of shock? Do shocks that have a smaller initial impact on happiness also tend to have faster decay in the impulse response of happiness? 

· Does the sum of effects on elation—the extra area or lost area under the graph of elation against time—vary in a way consistent with the importance of a change?  That is, do the rankings of types of events by their effects on summed elation provide credible evidence about how important various shocks are in respondent’s lives?

· Does the cumulative elation metric show a smaller effect for changes that are likely to be anticipated than unexpected changes, as predicted by elation theory? 

· How do the cumulative elation effects of financial shocks compare to the cumulative elation effects on non-financial shocks?

· What types of individual have a high degree of emotional sensitivity y in the sense that their happiness responds more to an equivalent shock in an equivalent situation? This is important for translating cumulative elation into the implied size of lifetime utility innovation in accordance with the equation 
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We propose to address these questions using the HRS and the Surveys of Consumers. 

A central component of this proposed work involves studying the effect of important life events on happiness in the HRS. In this, our focus is on measuring and summarizing the process of hedonic adaptation and developing methods of policy evaluation that can accommodate it. We will adopt an “event study” approach. In what follows we describe that approach and how it is used to study the size of lifetime utility innovations in the HRS. We described the Surveys of Consumers data above. The analysis on the Surveys of Consumers will follow essentially the same methodology, but will be focused on financial and non-financial shocks that affect many Americans at the same time. 

HRS Happiness Data. Each wave of the HRS asks respondents the following questions:

Now think about the past week and the feelings you have experienced. Please tell me if each of the following was true for you much of the time this past week:  a) You felt you were happy b) You felt sad c) You enjoyed life
 d) You felt depressed. We treat the 0-1 variables HAPPY and ENJOYLIFE based on these data, along with the reverse-coded NOTSAD and NOTDEPRESSED as four indicators of the underlying latent value of happiness at the time of the interview. Thus, we treat the probability of answering in the positive direction for each of these variables as an increasing function of latent happiness (both baseline mood and elation).

HRS Events Data. The HRS contains information about the timing of many important events in respondents’ lives. For some events, the HRS provides the month that it occurred (in the case of widowing, heart attack, unemployment, for example). For other events the survey indicates the year or two-year interval in which the event occurred (in the case of a child’s death, or various own and spouse’s illnesses, for example).

D.3.2.1. Econometric Methods. 

Identification in our event study approach comes from the timing of an event. To control for time-invariant determinants of happiness that may be correlated with these events, we use fixed individual effects. The data are such that events are reported after-the-fact, with delays ranging from days to years. Let ci=1 if an event in a given category ever occurs to respondent i by the last survey wave for which we have data. Let t0 be the time an event occurs, and t the time happiness data is observed. In accordance with the theory and evidence discussed above, we estimate equations of the following form   
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We interpret bP as a permanent effect of the event on subsequent baseline mood (through channels other than income), and bT  as the transitory effect of the event on elation. We interpret differences in estimated d across different categories of events as reflecting differences in the typical size of lifetime utility innovations i for each category of events.  

Table 2 in Section C.4.1 reports preliminary results for several life events.  These results reveal two important aspects of the research. First, the method we have developed for estimating happiness dynamics is feasible for use with the HRS; the events recorded in the HRS are sufficiently numerous and important and are measured with sufficient accuracy to permit reasonably precise estimates of the transitory and permanent effects of life-events on happiness and the rate of hedonic adaptation. Second, the events measured in the HRS vary importantly in their transitory and permanent effects on happiness and in the rate of hedonic adaptation. 

The results summarized in Table 2 only scratch the surface of the events data available in the HRS. Of particular importance for our proposed work are Medicare claims data on HRS respondents that that have newly been linked to the survey. With these highly detailed claims data, we can obtain unusually accurate measures of the timing of important health events and health care interventions. These newly available data should offer much improved estimates of the dynamic response of happiness to health events. In addition, in our proposed work, we will analyze the dynamics of happiness after each of the following: death of parents and siblings, disability, diabetes, incontinence, congestive heart failure, angina, hip fractures, falls, smoking cessation, weight gain or loss, hospital admission, outpatient surgery, home health visits, special heart tests and treatments, cataract surgery, moving to a nursing home, psychiatric treatment, the circumstances of retirement, changes in blood pressure, losing teeth, arthritis, changes in hearing, changes in cognition, changes in alcohol use, changes in frequency of vacations, changes in social isolation, changes in neighborhood safety, and direct financial changes such as changes in income and portfolio values. We discuss in D.2.2 the approach for analyzing events that have both a financial and a nonfinancial aspect. 

D.3.2.2. Comparing Affective Valuation Using the Level of Happiness to Valuation Using the Dynamics of Happiness.  As noted above, estimating the values that consumers assign to various goods is central to the evaluation of many public policies. Environmental, health care, and criminal justice policies (just to name a few) would be much easier to improve if policy-makers knew, for example, consumers’ willingness to pay for pristine wilderness, health and longevity, and local safety. But, as mentioned, traditional economic methods for evaluating goods are difficult to implement with nonmarket goods because we typically do not observe how consumers trade these goods off against other, market-traded goods.

As noted above in Section B.2, many economists have used 
[image: image34.wmf] estimated from the pooled OLS equation 
[image: image35.wmf] as a measure of the value of the nonmarket good X in terms of income Y. As we argued above, this approach tends to abstract from the importance of hedonic adaptation and the timing of news about changes in income, health, etc. We will compute valuations of this kind (which we argue confuse baseline mood with utility) using the minor variant (also often used) of 
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Our alternative using the dynamics of happiness looks at the ratio between the cumulative elation effects of a shock to a nonmarket good and the cumulative elation effects of financial shocks. It is clearest to use the example of widowing. When a spouse dies, there is typically both a loss of companionship and a financial shock. The size of the financial shock can differ dramatically between those who had life insurance and those who don’t, and between those whose spouse had different levels of earnings or different levels of pension or Social Security benefits predicated on survival. Pounder (2007) shows how to use HRS data to calculate the present value of lifetime resources. Let G be permanent income (adjusted for a household equivalency scale to allow for the fact that the household size drops when a spouse dies).  Consider the estimating equation 
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where 
[image: image38.wmf] is the change in permanent income at the moment of a spouse’s death. Note that permanent income appears in the equation in two distinct ways. Permanent income appears in the financial shock at the moment of the spouse’s death, and again in each wave as a measure of the income effect on happiness. This is analogous to the results we discussed about lottery winners, for whom the elation from the winnings can temporarily eclipse the longer-continuing effects of income flows on happiness. The ratio of cumulative effects on elation for the loss of companionship as compared to a unit loss in log permanent income is [image: image39.wmf]b
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.  This valuation based on the dynamics of happiness is distinct from the valuation 
[image: image40.wmf] based on the level of happiness.  We will compare valuations from the two approaches.
   

D.4. Tradeoffs Between Happiness and Other Goods.  

D.4.1. Studying Tradeoffs Between Happiness and Other Goods in HRS Data. We will also use the event-study method laid out in section D.3 to investigate the tradeoffs between happiness and other goods revealed in HRS data. This aspect of the research will proceed along three distinct paths. First, we will use the estimates of bP from the dynamic response of happiness to different events and changes in life-circumstances to quantify the long-lasting effects on happiness of these events and changes. This evidence will provide information about the production function for baseline mood. Second, while some of the events or changes in circumstances that have persistent effects on happiness seem effectively exogenous (many health events), others are the direct result of choice (retirement, divorce, moving). With estimates of the bP associated with the latter, we can look for evidence that individuals systematically and predictably make choices with both negative temporary and permanent overall consequences for happiness (as when the negative movement in baseline mood overwhelms any movement in elation) providing evidence that there is a distinction between happiness and utility. Third, and relatedly, we will look for evidence of choices or events that increase opportunities and yet have persistent and negative consequences for happiness, or vice versa. Consistent with our hypothesis on the importance of time in the production of happiness, we will look more precisely at the persistent effects on happiness of good events that involve important time inputs (e.g. a promotion at work) and bad events that importantly release time (e.g., “forced” retirement). Counter to conventional notions of happiness, the price-theoretic approach is consistent with negative effects on baseline mood of the former and positive effects of the latter.

D.4.2. Studying Tradeoffs Between Happiness and Other Goods in X-Panel Data. Here we focus on three aspects of the price theory of happiness: (1) measuring the strength of preference for happiness (which implicitly indicates a willingness to sacrifice happiness for the sake of other goods when there is an insufficient willingness to pay), (2) studying beliefs about the production function for happiness and the derived demand for information about the production function for happiness, and (3) looking for evidence that people are willing to actively sacrifice happiness for other goods as well as by insufficient willingness to pay as studied in (1). 

D.4.2.1. Measuring the Preference for Happiness 
Error! Not a valid embedded object.Through Derived Demands for Hypothetical Goods and Activities that Contribute to Happiness. In order to isolate preference for happiness from beliefs about which goods and activities contribute most to happiness, it is hard to avoid the need to clearly specify the facts about the production function of happiness that are to be taken as given in making choices. As noted above, our research on the price theory of happiness will be informed by our pilot price-theory-of-happiness survey. This survey had three novel questions we designed to measure preference for happiness—two involving tradeoffs between money and happiness and one involving a tradeoff between time and happiness. Of the two questions involving tradeoffs between money and happiness, one refers to mitigating “a medium-serious depression” while the other refers to an increase in happiness above one’s accustomed level by “magnetic stimulation of the brain.”  The question involving a tradeoff between time and happiness is this: 

Suppose that after careful checking and some experience, you became convinced that doing a particular type of (non-religious) meditation would make you feel happier every day than you would have been otherwise, as long as you do the meditation every day.  In fact, it would add enough to your happiness that your typical response to the earlier question about how happy you were in the previous 24 hours would have moved up one notch if you had done this meditation. If, for example, before you usually felt “somewhat happy” then on a typical day now you would feel “very happy”. The meditation itself is neither pleasant nor unpleasant. The benefits it brings are to your mood the rest of the day. Physically and mentally, the meditation is easy to do, but it is impossible to do anything else at the same time as you are meditating. The meditation does not reduce your need for sleep. Would you do the meditation if it took [15, 30, 45, 60, 90 minutes; 2, 3, 4, 6, 8 hours] a day? 

In the pilot survey, there is a substantial variance in the reported willingness-to-pay for happiness, and responses to the three questions are positively correlated with each other. The three questions also correlate positively with the level of happiness in the last 24 hours reported as the very first question on the survey, with the association being strong and strongly significant (t=3.81 and t=3.76) for this question and the question about an antidepressant. Overall, we consider these promising results that indicate the likely value of further development of willingness-to-pay measures of preference for happiness and of collecting data of this type.

D.4.2.2. Measuring Beliefs about the Determinants of Happiness and the Demand for Information about the Determinants of Happiness. In the price-theory-of-happiness survey, we originally set out to measure “happiness literacy.”  One difficulty with the concept of happiness literacy is that the facts about the production function for happiness are not yet clear enough to be able to determine in every case what the “right answer” is. Nevertheless, beliefs about the determinants of happiness will have important consequences for behavior. Our questions in the pilot survey about beliefs about to the determinants of happiness focused on the relative magnitudes of the contribution or harm to happiness that people perceive for (1) income vs. sleep, (2) climate vs. commuting time, (3) having children vs. time with friends, (4) attending church vs. watching TV. In addition, the survey asks (5) whether, absent concerns about school quality and safety, being the poorest in a rich neighborhood or the richest in a poor neighborhood seems more conducive to feeling happy.  

D.4.2.3. Looking for Evidence that People are Willing to Sacrifice Happiness for the Sake of Other Goods.  The pilot price-theory-of-happiness survey asks for both beliefs about what would make the respondent in particular happiest and what they would choose. The answers to what respondents say they would choose are statistically significantly different from what they say would make they themselves happiest on 4 out of the 5 scenarios, indicating that people will distinguish between choices (and therefore implicitly revealed-preference utility) and happiness when asked to do so on a survey. For example, the biggest wedge occurred in the scenario about trading off $20,000 a year in income vs 1.5 hours a night of sleep. Although only 17% of respondents believed they would be happier with the higher income and less sleep, 54% said they would choose this outcome. The distinction between what people say they would choose and what they say would make them happiest cannot be due to a simple lack of knowledge, since the difference shows up with their own beliefs about what would make them feel happiest.

D.5. Can Gain-Loss Happiness Asymmetry Contribute to Loss Aversion? As noted above, the combination of preference for happiness and dependence of happiness on news about lifetime utility implies either elation independence—and its implication that cumulative elation can gauge the size of lifetime utility innovations—or that preferences over temporal prospects violate expected utility theory. In particular, if the elation function is kinked at zero, so that bad news has a larger absolute effect on elation than good news, it is easy to see how even small risks could have negative effects on mean happiness.  Such strong aversion to even small risks is variously called loss aversion or first-order risk aversion in the literature.   (See Kahneman and Tversky, 1979, Segal and Spivak, 1990 and Epstein and Zin, 1990.)

As discussed in Projects 3 and 5, empirically, loss aversion is one of the most important departures from expected utility theory. In an important paper, Benartzi and Thaler (1995) argue that loss aversion is what keeps many people from earning the higher expected returns from equity holding (see also Barberis, Huang, and Santos, 2001). Because of the potential importance of loss-aversion for understanding retirement saving, in this P01 we propose to seek evidence on how much of any effects of loss aversion on portfolio choice in retirement saving is due to cognitive issues (a key aim of Project 5) and how much is due to a rational concern with the emotional roller-coaster caused by quarterly reports on how one’s 401(k) is doing (this project). 

The answer will matter for appropriate policy. Cognitive issues can be addressed by education or by the setting of defaults involving substantial risk-bearing. By contrast, a rational concern with the emotional roller-coaster from watching the ups and downs of one’s 401(k)  implies a cost to receiving frequent reports about the balance in one’s 401(k).  An emotional cost to receiving frequent reports would raise the value of retirement savings accounts that make a wide range of appropriate adjustments automatically, so that frequent reports would not be necessary.  Project 3 discusses what such retirement savings accounts might look like. While it would be impossible to avoid having people receive noisy signals of how their 401(k) balance is doing, the less attention people need to pay to the details of their retirement saving, the less the cost from the interaction of small risks with gain-loss happiness asymmetry, if it exists.  

The theoretical prediction that gain-loss happiness asymmetry contributes to loss aversion can be tested cross-sectionally. There is a substantial amount of heterogeneity across individuals in the degree of loss aversion (e.g., Tom, Fox, Trepel, and Poldrack, 2007). The risk preference data collected in the X-Panel will contain a wide range of standard measures of the extent of loss-aversion for individual subjects. We will test whether there is a positive relationship between these individual-specific measures of loss-averse behavior on the one hand, and individual-specific measures of gain-loss happiness asymmetry and beliefs about gain-loss happiness asymmetry on the other hand. 

On our pilot elation-theory survey with 222 Cornell undergraduates, we collected some preliminary evidence on these hypotheses. We cannot directly assess loss-averse behavior in the pilot. However, we created a measure of risk-averse behavior (that should at least partly reflect loss aversion) by taking the first principal component from a subject’s actual willingness to accept a real-stakes, 50%-50%, +$1.50, -$1.00 bet that we played out; her willingness to pay for a hypothetical gamble; and her self-reported “general willingness to take risks” (a question that predicts risk-taking behavior across contexts; see Dohmen, Falk, Huffman, and Sunde, 2005). Consistent with the hypothesis that risk behavior is influenced by rational responses to feelings, we found that individuals who said they thought about how it would feel to win the $1 bet were less risk-averse (p<0.05), and those who said they thought about how it would feel to lose were more risk-averse (p<0.05). More specifically relevant for loss aversion, subjects who said they react more strongly to unexpected bad events than to unexpected good events were more risk averse (p<0.05).

The elation-theory module will include a wide variety of measures like those in the pilot of whether an individual believes that bad news causes a stronger happiness reaction than good news. The means of these variables will provide crucial evidence on the important of perceived gain-loss happiness asymmetry. However, on the X-Panel, we will be able to go beyond these tests because we will obtain subject-specific estimates of both loss aversion (using standard experimental-economic methods; e.g., Tom et al., 2007) and subject-specific estimates of the gain-loss happiness asymmetry. Since each of the wealth shocks in the experimental data has an independent 50%-50% chance of being positive or negative, half the subjects will receive two shocks of opposite sign (one positive and one negative). Since both shocks will be of the same magnitude by the usual probability metric of expected utility theory, we can use these subjects’ data to obtain a within-subjects estimate of the asymmetry of the happiness response. 
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� For more of the history of these developments, see also George Stigler (1950).   


� For example, the German Socioeconomic Panel has the following ‘life satisfaction’ question: “On a scale from 1 to 10, how satisfied are you with your life?” while the World Values Survey has the following ‘global happiness’ question: “Taking all things together, would you say you are [very happy, quite happy, not very happy, not at all happy]?”


� This series of questions on the Health and Retirement Study is a subset of the Center for Epidemiologic Studies Depression (CES-D) measure of depressive symptoms.  See Steffick (2000) for a detailed description and assessment of the CES-D questions in the HRS.  Besides omitting the other less relevant questions, we have reversed the order of the first two questions even after those omissions in order to give the version of the question that we would recommend for use on other surveys that do not have a more extensive CES-D battery of questions.  


� In the first wave respondents were instead asked “Please tell me how often you have experienced the following feelings during the past week: all or almost all of the time, most of the time, some of the time or none or almost none of the time.”


� We are particularly grateful to Norbert Schwarz for this summary of the psychological research on different subjective well-being measures.  


� The relationship of such context-dependence to decision-making is an important research question.  For example, Hirshleifer and Shumway (2003) indicates that sunny days have a detectable effect on stock-market trading.  


� See also Schwarz (1996, 1999) and Schwarz and Bohner (2001).  


� For example, consider the fact reported by Lucas, Clark, Georgellis and Diener (2004), that life satisfaction is permanently dragged down by an episode of unemployment.  Even if the affective sting of past unemployment has long since faded away, asking for an overall evaluation of life satisfaction invites the respondent to evaluate the past as well as the present.   It is not surprising that a past episode of unemployment permanently affects one’s assessment of one’s autobiography.   


� At issue also is the elasticity of substitution between time-intensive and goods-intensive techniques of producing happiness.  For example, if anti-depressants can compensate for time with friends or exercise, people with a high price of time will just choose the pharmaceutical technology. While the high price of time has doubtless stimulated the search for time-saving technologies (e.g., health clubs, speed dating, high quality home music systems), some technologies have proved very perilous (e.g., cocaine, heroin).  Overall, if the elasticity of substitution between time and money in producing happiness is low, economic growth will generate a the rising relative cost of happiness.  If, further, the elasticity of substitution in the utility function between happiness and other commodities in the utility function is also low, happiness might decrease with economic growth. 


� One finding in Stevenson and Wolfers’ (2008c) that cannot be explained by a time-bind alone is the finding that non-working women also became less happy relative to men since 1970 or so. Without panel data on women’s happiness over this period, it is hard to determine whether individual non-working women became less happy or whether initially happier women were more likely to join the labor force.  


� Note that if the scale for happiness is subjected to a monotonic transformation, elation defined as a difference will be transformed into a more general directed distance metric between happiness given surprises and what happiness would be in the absence of surprises; happiness will be given by Ht=h(M(Xt), e(Xt,(t, (t-1,…)), where the function h is monotonically increasing in both arguments, and h(M,0)=M.


� More recently, Hackjin Kim, Shinsuke Shimojo and John O’Doherty (2006) find that avoiding an aversive outcome is represented in the brain in the same way as receiving a reward.  


� In brief comments to Stevenson and Wolfers (2008b), Becker and Rayo (2008) use a model of happiness as one argument in the utility function similar in spirit to the model we present above in Section 3.  (We presented an earlier version of this paper at a Stanford Institute of Theoretical Economics conference in August 2005, at which Rayo was in attendance presenting an early version of Rayo and Becker, 2007.)  


� The betweenness axiom is a weakening of the independence axiom. It says that if lottery 1 is (weakly) preferred to lottery 2, then lottery 1 is preferred to mixtures between the two lotteries which in turn are preferred to lottery 2.


� A Journal of Economic Perspectives symposium (Volume 8, Issue 4, 1994) on contingent valuation provides an excellent summary of these methods, including a discussion their advantages and limitations. See Carson, et al. 2001, for a more recent survey. These methods have been applied to a variety of questions ranging from the value of duck hunting (Bishop and Heberlein, 1979) to the cost of the Exxon Valdez oil spill (Carson et al. 1992) to the value of reducing car accident risk (Krupnick and Cropper, 1992).


� The modern “hedonic” approach to valuing nonmarket goods finds its source in Rosen (1974).


� See Malpezzi 2002 for a summary of the criticisms of the hedonics approach and Cropper (1994) for a critique of the local public goods approach.


� Some of this expectations data collection will be repeated at the time of the wealth shock experiment described in D.2.1.4 in order to provide evidence about the causal effect of induced happiness on reported expectations. 


� The assumption in the equation that hedonic adaptation proceeds at the same rate (  for the financial shock and the loss of companionship associated with being widowed, can easily be relaxed. (The theoretical issue is whether an individual reacts to the two aspects of the shock as one event or as two.)





PAGE  
14

_1187535048.unknown

_1187535352.unknown

_1187535566.unknown

_1187535623.unknown

_1187535650.unknown

_1187535801.unknown

_1187535636.unknown

_1187535602.unknown

_1187535482.unknown

_1187535526.unknown

_1187535386.unknown

_1187535193.unknown

_1187535289.unknown

_1187535136.unknown

_1177180244.unknown

_1177191971.unknown

_1177193457.unknown

_1177193482.unknown

_1184155756.unknown

_1177192692.unknown

_1177193452.unknown

_1177180456.unknown

_1177180535.unknown

_1177180260.unknown

_1177110047.unknown

_1177110158.unknown

_1177180160.unknown

_1177180092.unknown

_1177110081.unknown

_151560932.unknown

