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More Anomalies

As noted earlier - discount rate should be the same for all types of
goods and all categories of intertemporal decisions.

1 gains are discounted more than losses;
2 small amounts are discounted more than large amounts;
3 greater discounting is shown to avoid delay of a good than to
expedite its receipt;

4 in choices over sequences of outcomes, improving sequences are often
preferred to declining sequences though positive time preference
dictates the opposite; and

5 in choices over sequences, people seem to prefer spreading
consumption over time in a way that diminishing marginal utility
alone cannot explain.
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Imagine you have received a tra¢ c ticket that could be paid either
now or later.

State how much you will be willing to pay if payment could be
delayed (

by three months,
one year, or
three years.

The discount rates imputed from these answers were much lower than
the discount rates imputed from comparable questions about
monetary gains.

gains are discounted more than losses
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What amount makes you indi¤erent between $15 immediately and X
in a year,

$250 immediately and X in a year

$3000 immediately and X in a year
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Indi¤erent between $15 immediately and 60 in a year,

$250 immediately and 350 in a year

$3000 immediately and 4000 in a year

Implies discount rates of 139 percent, 34 percent, and 29 percent,
respectively.

small outcomes are discounted more than large ones

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 5 / 32



Indi¤erent between $15 immediately and 60 in a year,

$250 immediately and 350 in a year

$3000 immediately and 4000 in a year

Implies discount rates of 139 percent, 34 percent, and 29 percent,
respectively.

small outcomes are discounted more than large ones

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 5 / 32



Indi¤erent between $15 immediately and 60 in a year,

$250 immediately and 350 in a year

$3000 immediately and 4000 in a year

Implies discount rates of 139 percent, 34 percent, and 29 percent,
respectively.

small outcomes are discounted more than large ones

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 5 / 32



Indi¤erent between $15 immediately and 60 in a year,

$250 immediately and 350 in a year

$3000 immediately and 4000 in a year

Implies discount rates of 139 percent, 34 percent, and 29 percent,
respectively.

small outcomes are discounted more than large ones

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 5 / 32



Indi¤erent between $15 immediately and 60 in a year,

$250 immediately and 350 in a year

$3000 immediately and 4000 in a year

Implies discount rates of 139 percent, 34 percent, and 29 percent,
respectively.

small outcomes are discounted more than large ones

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 5 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



You do not expect to receive your new tablet for another year

how much are you willing to pay to receive it now?

You expect to receive your tablet later today

how much will you require to postpone your delivery by one year?

Same question was aked but with VCR as the good

how much are you willing to pay to receive it now? ($54)

how much will you require to postpone your delivery by one year?
($126)

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 6 / 32



Improving Sequences

People prefer improving sequences to declining sequences

For an otherwise identical job, most subjects prefer an increasing
wage pro�le to a declining or �at one

Subjects strongly prefer streams of decreasing discomfort to streams
of increasing discomfort

Save the best/better thing for last.
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Dinners and weekends

week1 week2 week3 week4 week5
A french home home home home
B home home french home home
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week1 week2 week3 week4 week5
C french home home home lobster
D home home french home lobster

B � A (89%)
C � D (49%)
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This result could be explained by the simple desire to spread
consumption over time.
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Models of Hyperbolic Discounting

Standard discounting model assumes d = 1/(1+ r)t

Hyperbolic discounting: two models

d = 1/(1+ rt)
d = βr t

Discount rate declines rapidly

Procrastination
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Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Procrastination and self control

I realize that I need to improve my health through more exercise and
a better diet.

I vow to forego all short-term temptations in exchange for the greater
long-term rewards of improved health.

It is easy because I use a small discount rate for all rewards in the
distant future.

However, after my next meal, I can not resist having chocolate cake
for dessert.

I focus on the instant pleasure the chocolate cake can provide and
heavily discount the future rewards of better health.

After eating the cake, I once again intend to follow a diet in the
future.

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 12 / 32



Credit card debts

David Laibson used hyperbolic discounting to explain why

people simultaneously have large credit-card debts at a high interest
rate and pre-retirement wealth growing at a lower interest rate

Rewards provided by buying something today often outweigh the
discounted displeasure of future payments.

This leads to a sizable credit card debt.

Thinking about retirement savings, savings in the far future, people
use a much smaller discount rate for delayed rewards.

This makes it more attractive to invest in alternatives providing a
higher expected return in the longrun.
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We are very �impatient�in the short term and relatively �patient�in
the long run.

This can cause preference reversals.
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Assume you live in and economy where savings rate is quite low (US
?)

You have to advise the government how to increase the savings rate

You have the following data -

Choice 1 ! $100 in 30 days later or $110, 31 days later (people
prefer $110, 31 days later in (1))

Choice 2 ! $100 now or $110 tomorrow. (people prefer $100 now, in
(2))

Design a savings program for the government:
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In a 1997 poll in the United States over 75% of those questioned
reported that they should be saving more for their retirement.

The survey found that more than 50% reported being �behind� in
their savings and only 6% reported being �ahead�.

Use positive value of commitment

save for retirement through automatic deduction of contributions from
their wages
opt out clauses, default is savings.
households can commit on their own as they hold a large part of their
wealth in illiquid forms such as housing or educational quali�cations.
People will save more out of future salary increases than current salary.
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wealth in illiquid forms such as housing or educational quali�cations.
People will save more out of future salary increases than current salary.
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Thaler and Benartzi persuaded a US company to o¤er its employees
the opportunity to commit themselves to saving more out of future
salary increases.

Most of the employees were unwilling to save more out of their
current incomes.

But most were prepared to save more in the future

Over only 28 months the average savings rate rose from 3.5% to
11.8% of income.
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Individual debt is a big economic problem - In the United States,
households carry, on average, non-mortgage debt burdens of $12,900,
almost 20 percent of which is unsecured debt on credit cards.

Welfare problems.

Unexpected shocks cause debts.

To increase welfare individual income and asset conditions should be
changed.

What if this is not the only reason for high debts?
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Heterogeneity of individual time preferences can explain di¤erences in
credit behavior.

Time inconsistency strongly weights the value of present
consumption, and so may lead individuals to borrow more for
consumption in the present than they would ultimately like to borrow,
given their long-run discount factors.

Hyperboling discounting model says that you discount future with
rate βδ in two periods between the present and a future period.

but exhibit only a discount factor δ between two subsequent periods in
the future.
Dynamic inconsistency strongly weights the value of present
consumption, and so may lead individuals to borrow more for
consumption in the present than they would ultimately like to borrow,
given their long-run discount factors.
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Particpants were asked to make 3 sets of choices

participants choose between receiving $80 in the future (One Month)
and smaller amounts nearer to the present (today).
participants choose between receiving $80 in the future (Six months)
and smaller amounts nearer to the present (today).
participants choose between receiving $80 in the future (Seven months)
and smaller amounts nearer to the present (Six months).

Decision makers are real tax payers MA, USA. Typically low income.
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Results

Individual�s long-run discount factor δ and degree of present bias β
are important determinants of individual credit behavior

Individuals with higher present bias (lower β ) have higher borrowing
levels on active installment accounts

Individuals borrow more in the present than they actually would prefer
to borrow given their long-term objectives.

The decision not to pay back loans on time is determined by an
individual�s long-run discount factor δ.

Creditworthiness are associated with long-run discount factors
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Time Preference and Uncertainty

When choosing between delayed or uncertain outcomes, individuals
discount the value of such outcomes on the basis of the expected
time to or the likelihood of their occurrence.

So is this decision process the same one or two di¤erent ones (or
connected)

In one dimension -

individuals are o¤ered a choice between two rewards that di¤er only in
amount, they generally choose the larger rather than the smaller
reward.
if o¤ered a choice between two rewards that di¤er only in delay,
individuals tend to choose the reward available sooner rather than the
one available later.
if o¤ered a choice between two alternatives that di¤er only in
probability, they tend to choose the more certain reward.
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The central issue is how individuals make trade-o¤s among their
preferences on these dimensions.

Amount, delay, and probability

To decide whether to purchase a less expensive item that can be
enjoyed now or to save for a more expensive one

To choose a risky investment that potentially could pay o¤ at a high
rate or one that pays a low but guaranteed rate of return
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Choices involving delayed and probabilistic outcomes may be viewed
from the perspective of discounting.

This perspective assumes that the subjective value (more
probabilistic) of a reward is increasingly discounted

Individuals choose the reward with the higher (discounted) subjective
value

Decision making with delayed and probabilistic outcomes involve the
same underlying processes ??? (if followed this line of thought)
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Discounting and Choice Between Probabilistic Rewards

Outcomes that di¤er on more than one dimension.

Choice between a smaller, sooner reward OR a larger, later reward,
AND choice between smaller less risky reward and a larger, more risky
reward.

An individual who chooses the larger, more risky alternative when the
probabilities of receiving either reward are very low may choose the
smaller, less risky reward when the probabilities of receiving either
reward are increased proportionally.

Individuals can overweigh or underweigh likelihood of outcomes.

Similar reversals are also possible in case of choices over time.
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Do Probability and Temporal Discounting Re�ect the
Same Underlying Process?

Is the decision process of choosing/discounting risky outcomes same
as choosing delayed outcomes?

Rachlin et al (1991) suggested that the process is similar -

with lower probability events, in order to win the lottery has to be
repeated number of times.
this implies waiting longer to get the good.

Some decision theorists have suggested that it is actually probability
discounts are the primary process

temporal discounting arises because with longer delays there could be a
greater risk that the expected or promised reward will not actually be
received.
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Let us check if the this discounting process is one and same for both
delayed and probabilitic outcomes.

Though the discounting model assumes discount rates are not
a¤ected by the size of the reward.

greater rewards in future are discounted less

The e¤ect of amount on discounting probabilistic rewards in humans
appears to be opposite in direction to that observed with delayed
rewards

humans discount smaller probabilistic rewards less steeply than larger
probabilistic rewards

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 27 / 32



Let us check if the this discounting process is one and same for both
delayed and probabilitic outcomes.

Though the discounting model assumes discount rates are not
a¤ected by the size of the reward.

greater rewards in future are discounted less

The e¤ect of amount on discounting probabilistic rewards in humans
appears to be opposite in direction to that observed with delayed
rewards

humans discount smaller probabilistic rewards less steeply than larger
probabilistic rewards

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 27 / 32



Let us check if the this discounting process is one and same for both
delayed and probabilitic outcomes.

Though the discounting model assumes discount rates are not
a¤ected by the size of the reward.

greater rewards in future are discounted less

The e¤ect of amount on discounting probabilistic rewards in humans
appears to be opposite in direction to that observed with delayed
rewards

humans discount smaller probabilistic rewards less steeply than larger
probabilistic rewards

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 27 / 32



Let us check if the this discounting process is one and same for both
delayed and probabilitic outcomes.

Though the discounting model assumes discount rates are not
a¤ected by the size of the reward.

greater rewards in future are discounted less

The e¤ect of amount on discounting probabilistic rewards in humans
appears to be opposite in direction to that observed with delayed
rewards

humans discount smaller probabilistic rewards less steeply than larger
probabilistic rewards

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 27 / 32



Let us check if the this discounting process is one and same for both
delayed and probabilitic outcomes.

Though the discounting model assumes discount rates are not
a¤ected by the size of the reward.

greater rewards in future are discounted less

The e¤ect of amount on discounting probabilistic rewards in humans
appears to be opposite in direction to that observed with delayed
rewards

humans discount smaller probabilistic rewards less steeply than larger
probabilistic rewards

Chakravarty, Reinstein (SKKU) Lecture 7 06/17 27 / 32



Green et al. (1999a) : examined discounting

hypothetical reward amounts

amount increased from $200 to $5,000, probabilistic rewards were
discounted more and more steeply.
If delayed rewards, the degree of discounting decreased from $200 to
$5,000.
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Risk Aversion and Impatience and Cognitive Ability
(Dohman et al 2007)

A sample of more than 1,000 adults living in Germany, randomly
drawn to be representative of the population.

The measure of risk aversion involved choices over real-stakes lotteries

The measure of impatience involved making tradeo¤s between
payments available immediately and payments available in one year.

Subjects also took two di¤erent tests of cognitive ability
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Risk aversion measurement:

Participants made choices in a table with 20 rows.
Decide whether they preferred a safe option or playing a lottery.
In the lottery they could win either 300 Euros or 0 Euros, each with 50
percent probability
In each row the lottery was exactly the same but the safe option
increased from row to row.
In the �rst row the safe option was 0 Euros, in the second it was 10
Euros, and so on up to 190 Euros in row 20.
If subjects have monotonic preferences, they prefer the lottery up to a
certain point then switch
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Time preferences: choices between receiving di¤erent payments at
di¤erent times.

The decision in the intertemporal choice experiment was always
between 100 Euros �today�and a larger amount Y that would be
received 12 months in the future.

Moving down the table, the early payment was always 100 Euros but
the size of the delayed payment Y increased in each subsequent row.

Y will increase by a factor 2.5 percentage point - which helps to
measure the time preferences
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Main �nding is that risk aversion and impatience are systematically
related to cognitive ability.

Individuals with higher cognitive ability are signi�cantly more willing
to take risks in the lottery experiments, and are signi�cantly more
patient over the year-long time horizon studied in the intertemporal
choice experiment.
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