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Appendix A: Experimental Instructions

(Note: Instructions that appear in normal type were given in all treatments. Instructions that appear in
highlighted font were omitted from the control group.)

General Instructions
This is an experiment about decision-making in financial markets. In this experiment, you will participate
in a computerized market, in which you will buy and sell a financial asset. The better investment

decisions you make, the more money you take home, so invest wisely!

Before the asset market begins, you will take three tests — a written financial literacy test, and two
prediction tests.

After the experiment has begun, we ask that you do not talk to the other test subjects until the entire
experiment is over. You may direct any questions to the experimenters.

Payment will be given at the end of the experiment.

Literacy Test

This is a test of your general financial literacy. There are 5 questions. You have 1 minute to answer each
question.

The computer screen shows one question at a time. All questions are multiple choice. When you have
chosen your answer to a question, click the “OK” button. You can’t go back once you have gone to the
next question.

At the end of the test you will be told your score. You will be paid $2 for taking this test, regardless of
your score.



Prediction Test 1

In this test, you will be trying to predict the value of something called “GDP”. This “GDP” has absolutely
nothing to do with the financial assets that you will be trading later on. Each period’s “GDP” is generated
by a mathematical formula, and depends somewhat on past GDP values and somewhat on randomness
(we don’t show you this formula).

On the right hand side of the screen will be a graph and a table, both of which show the history of “GDP.”
When the test begins, you will see a history of 10 past periods. Looking at this history will help you make
your predictions.

On the left of the screen is a box where you enter your prediction for the next period’s GDP. When you
have entered your prediction, hit “OK”. You have 30 seconds to enter each prediction. Try to focus on

making the best predictions you can.

After you enter each prediction, you get to see the actual GDP for the next periods, as well as your
prediction error and a message telling you how accurate your prediction was.

After you make 10 predictions, this test ends. You will get to see your total prediction error — that is, the
total difference between your predictions and the real GDP value in those periods.

You will be paid $2 for taking this test, regardless of how well you do.

Prediction Test 2
In this test, you will be trying to guess whether some “balls” are being drawn out of “Jar A” or “Jar B”.

Jar A and Jar B each contain different numbers of balls of various colors. The five colors are red, orange,
yellow, green, and blue. The numbers of each color ball in each jar are listed on the side of the screen.

Each period, we flip a (computerized) coin to choose which jar to draw balls from. Without telling you
which jar we’re drawing from, we draw two balls and show you the colors. Based on the color of the balls,
you guess which jar (Jar A or Jar B) the two balls came from. Enter your guess and press “Submit
Guess”. There are 15 periods, so you will make 15 guesses. You will get 30 seconds to make each guess.

This time, we won’t tell you if you guessed right or wrong each time. At the end of the test, you will be
asked to guess how many you got right. Try to guess this as accurately as you can.

You will also be asked to guess your rank (out of the total number of subjects in the room) — if you think
you got more right than any other subject, enter “1”, if you think three people guessed more right than

you, enter “4”, etc. Again, try to guess as accurately as you can.

You will be paid $2 for taking this test, regardless of how well you do.



The Asset Market
What You Will Be Doing

You will participate in three “Rounds” of trading. In each Round, you will get the chance to buy and sell a
simulated financial asset (called “Asset”), using cash that we (the experimenters) give you. You can think
of this asset as a mortgage or a bond. Each share of the asset pays some cash each period — this cash is
called a “dividend”.

After each Round you will get to keep all the cash that is in your account at the end of that Round. We
will record this amount and add it to your payment at the end of the experiment.

You will trade in a market of up to six people (including yourself). We, the experimenters, will pick your
market group for you. If there are more than six people in the experiment, you will be divided into two
groups.

The unit of currency is called “yen”. During each Round, you will have your “yen” in an account, and the
shares of the asset will be priced in “yen”. At the end of each Round, you will be able to exchange all the
“yen” in your account for real dollars, at an exchange rate of 1 yen=$0.01 (1 yen=1 cent). So
remember, these “yen” are real money!

How Trading Works

At the beginning of a Round, you will be given some cash and some shares of the asset. Different people
will get different starting amounts of each. For example, you might start out with 400 yen and 8 shares of
the asset, or 700 yen and 4 shares of the asset.

A Round consists of 10 trading periods. Each period lasts for 2 minutes.

At the end of each period, each share of the asset pays a dividend. This dividend is an amount of yen that
you get for owning the share. The dividend is random, and is determined each period by a computerized
coin-flip. In each period, there is a 50% chance that each share will pay a dividend of 10 yen, and a 50%
chance that each share will pay a dividend of 0 yen. The dividends are the same for all shares, but
different from period to period.

So the cash in your account after each period is given by:

Your cash after Period T =

Your cash at the beginning of Period T

— Purchase price of all asset shares you purchased in Period T

+ Sale price of all asset shares you sold in Period T

+ Dividend paid in Period T x # of asset shares you hold at the end of Period T



The amount of money you take home from the Round will just be the amount of cash in your account at
the end of the Round (that is, at the end of Period 10).

Predictions

In addition to trading during each period, you will get a chance to make two predictions before the period.
You will be asked to predict the Average Asset Price in the Upcoming Period, and the Average Asset
Price in Period 10. These are the average prices that you think a share of the asset will trade for in those

periods. (Note: In Period 10, the final period, these two will be the same thing.)

In addition to your earnings from the market, you will be paid for how accurate these predictions are. For

each prediction, you will get 10 yen — |your prediction — the actual value| (with a minimum of zero). So
the better your predictions turn out to be, the more you get paid.

Remember, the other traders will never see your predictions. So just try to make the most accurate

predictions you can.

Analyst Forecasts

To help you make your decisions about buying and selling the asset, before each period (but after you
make Predictions), each of you will receive an Analyst Forecast. This is a forecast regarding the
dividend that the asset will pay in the next period. The forecasts may be different for each person, and no
one else will be able to see your forecast.

The Analyst Forecasts are not perfect. The forecasts can be one of five types: “extremely bullish,”
“moderately bullish,” “neutral,” “moderately bearish,” or “extremely bearish”. (Note: in financial slang,
“bullish” means “optimistic” and “bearish” means “pessimistic”!)

Which forecast you see depends somewhat on random chance (since each person’s forecast is different),
but also depends on the actual dividend that is going to be paid in the next period. We have provided you
with a sheet, labeled “Forecast Chart”, that tells you how the probabilities of each type of forecast depend
on the probabilities of the next period’s dividend.



The Trading Software
The trading software you will be using is called z-Tree. We will show you how it works.
You will always see the following information at the top of the screen:

Period < This is the current trading period. If it is between periods, this is the number
of the next period.

Time Remaining < This is the number of seconds left in the period.

On the right hand side of the screen, you will see your Account Information:

Cash < This shows how much cash you currently have in your account. Cash is
denominated in “yen”.

Shares < This shows how many shares of the asset you currently own. This is also
called your “portfolio”.

Buy-and-Hold Value < This is the expected (average) amount of money you would get for all the
shares in your portfolio, if you held onto those shares until the end of the
experiment. (Note: This value does NOT take your most recent Analyst Forecast
into account! It is the buy-and-hold value with ALL dividend percentages set to
50-50, including the current period’s dividend.)

Below your account information, you will also see a Price History box, which tells you about asset
prices in previous periods:

Average Price < This shows the average price of a share of the asset in each of the previous
periods in the Round
(empty in Period 1)

Below the Price History box, you will see the Traded Price box. This lists the sale prices of every share
sold in the current period.



During trading, you will have two columns: the Sell Column on the left, and the Buy Column in the
center.

Sell Column

There are two ways to sell assets: 1) You can make a sell offer that other traders can choose to accept, and
2) You can accept bids (buy offers) made by other traders. In the Sell Column, you will see the following
three boxes:

Make Sell Offer < This lets you make an offer to sell one share of asset. Type in the price you are
willing to accept for a share, and press “Enter”. This price must be a whole
number (no decimals!), and must be positive. When you enter a sell offer, your
offered price will appear in the “Offer Price” box in the Buy Column in the lower
middle of the screen, where buyers can choose to accept it.

Undersell Lowest Offer < Pressing this button will enter a sell offer that is 1 yen lower than the
lowest existing sell offer. It is a way to make an offer quickly. If there are no
existing sell offers, then this button won’t do anything.

Bid Price box < This box contains a list of all outstanding bids. You can sell a share by
pressing the “SELL NOW?” button at the bottom of the box. You will
automatically sell one share for the highest available bid price (as long as it’s not
your own bid!). Each time you sell a share, ALL of the existing bids and sell
offers of both you and the buyer will disappear.

Buy Column

There are two ways to buy assets: 1) You can make a bid that other traders can choose to accept, and 2)
You can accept sell offers made by other traders. In the Buy Column, you will see the following three
boxes:

Make bid < This lets you make an offer to buy one share of the asset. Type in the price
you are willing to pay for a share, and press “OK”. This price must be a whole

number (no decimals!), and must be positive. When you enter a bid, your bid
price will appear in the “Bid Price” box in the Sell Column on the lower left hand

side of the screen, where sellers can choose to accept it.

Top Highest Bid < Pressing this button will enter a bid that is 1 yen higher than the highest
existing bid. It is a way to make a bid quickly. If there are no existing bids, then
this button won’t do anything.

Offer Price box < This box contains a list of all outstanding sell offers. You can buy a share by
pressing the “BUY NOW?” button at the bottom of the box. You will



automatically buy one share for the lowest available sell offer price (as long as
it’s not your own sell offer!). Each time you buy a share, ALL of the existing
bids and sell offers of both you and the seller will disappear.

Note: If you try to buy a share for more cash than is in your account, or if you try to sell a share when you
have zero in your portfolio, you will get an error message.



Appendix B - Forecast Chart

(Note: This chart was given to all treatment groups except for the control group.)

If the Dividend is 10 Yen

Forecast % Chance
Extremely Bullish 35
Moderately Bullish 30
Neutral 20
Moderately Bearish 10
Extremely Bearish 5

If the Dividend is 0 Yen

Forecast % Chance
Extremely Bullish 5
Moderately Bullish 10
Neutral 20
Moderately Bearish 30

Extremely Bearish 35



Appendix C — Literacy Test

Note: Correct answers in bold.

Easy Version

Q1. Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5
years, how much do you think you would have in the account if you left the money to grow?
A) More than $102

B) Exactly $102

C) Less than $102

Q2. Suppose you had $100 in a savings account and the interest rate was 20% per year, and you
never withdraw your money or interest payments. After 5 years, how much would you have in
the account in total?

A) More than $200

B) Exactly $200

C) Less than $200

Q3. Imagine that the interest rate on your savings account was 1% per year and inflation was 2%
per year. After 1 year, how much would you be able to buy with the money in this account?

A) More than today

B) Exactly the same as today

C) Less than today

Q4. Assume that a friend inherits $10,000 today and his sibling inherits $10,000 3 years from
now. Who is richer because of the inheritance?

A) The friend

B) His sibling

C) They are equally rich.

Q5. Suppose that in the year 2010, your income has doubled, and prices of all goods have
doubled too. In 2010, how much will you be able to buy with your income?

A) More than today

B) The same as today

C) Less than today



Hard Version

Q1. Which of the following statements is correct? If somebody buys the stock of Firm B in the
stock market,

A) He owns a part of Firm B.

B) He has lent money to Firm B.

C) He is liable for Firm B’s debts.

D) None of the Above

Q2. Considering a long time period (10 or 20 years), which asset normally gives the highest
return?

A) Savings accounts

B) Bonds

C) Stocks

Q3. When an investor spreads his money among many different assets, does the risk of losing
money increase, decrease, or stay the same?

A) Increases

B) Decreases

C) Stays the same

Q4. If you buy a 10-year bond, it means you cannot sell it after 5 years without incurring a major
penalty. True or false?

A) True

B) False

C) It depends on the bond.

Q5. If the interest rate falls, what should happen to bond prices?
A) They should rise.

B) They should fall.

C) They should stay the same.

D) None of the Above



Appendix D — Time-Series Prediction Task

Note: Subjects were given periods 1-10 as “history” at the beginning of the task, and asked to
make 10 consecutive 1-step-ahead predictions. Feedback after each prediction was divided into
four categories, corresponding to prediction errors of <3, <5, <8, and <13. Feedback at the end
was divided into four categories, corresponding to total prediction errors of <30, <50, <80, and
<130.

Easy Version
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Table 1: Groups

Preliminary Average Average BTA
Group Forecasts Tasks Miscalibration Effect
C No hard -0.33 1.17
P Yes hard 1.33 1.67
Q Yes easy 3.33 1.17
R Yes hard 4.17 0.83
S Yes easy 1.00 1.50
T Yes hard 0.83 2.00
Table 2: Confidence Test
Jar Color # of Balls
A Red 15
Orange 18
Yellow 20
Green 22
Blue 25
B Red 25
Orange 22
Yellow 20
Green 18

Blue 15




Table 3: Bubble Sizes

Relative Deviation

Group Round 1 Round 2 Round 3
C 26.67 1.16 -1.24
P 3.2 -2.3 -2.48
Q 23.88 14.47 0.77
R 53.11 24.86 0.35
S 40.56 23.53 11.07
T 3.4 2.79 -0.12

Table 4: Tests for Buyer-Seller Forecast Spreads

Sample #obs p-value for HO: AFcgt=0
All trades Wlth forecasts 1266 0.000
available
Round 3 only 398 0.000
Final 1/3 of trades 467 0.000
Final 10% of trades 197 0.003

After 6th trade 490 0.008




Table 5: Forecasts and Trading Decisions

All Rounds Round 3
Regressor Coefficient p-value Coefficient p-value
MISCi 0.02 0.37 0.05 0.11
Fit 0.35%** 0.00 0.28* 0.06
MISCi x Fit -0.02 0.21 0.00 0.90
R-squared: 0.035 R-squared: 0.034
BTAIi 0.00 0.93 0.05 0.61
Fit 0.347%%* 0.00 0.31* 0.06
BTAI x Fit -0.02 0.51 -0.01 0.90

R-squared: 0.031

R-squared: 0.030

LHS: NETBUY it

#obs: 1080

#obs: 360




Table 6: Forecasts and Prices

All Rounds Round 3 Last 1/3 of trades After 6th trade
Regressor Coefficient V;)l;le Coefficient Va{)l;le Coefficient Va{)l;le Coefficient V;S;Je
BMISCi -0.57 0.32 0.32 0.66 L6]* 0.03 0.86 0.20
Fit 0.32 0.52 2.58%**% (.01 032 077 053 0.46
1]?3/[ e 035%  0.07 036% 010 6y 0.08 0.64%* 0.03
R-squared: 0.011 R-squared: 0.023 R-squared: 0.045 R-squared: 0.025
BBTAI -1.38%* 0.07 -1.05 0.17 0.93 0.30 161 0.13
Fit 0.94%** 0.02 1.78%%* 0.03 L06 0.13 0.01 0.08
Bt 005 082 0190360 g5 061 0.0 0.77
R-squared: 0.017 R-squared: 0.026 R-squared: 0.012 R-squared: 0.026
LHS:

DMPRICEit

#obs: 1262

#obs: 396

#obs: 463

#obs: 490




Table 7: Individual Outcomes

All Rounds Round 3
LHS Regressor Coefficient p-value Coefficient p-value

NUMTRADESi MISCi -0.08 0.50 0.01 0.87
BTAi -0.05 0.77 -0.05 0.41
ITi MISCi 40.67 0.53 -9.69 0.61
BTAi 93.29 0.34 55.93%* 0.06
D CONFi 608.37** 0.07 -13.34 0.90

#obs: 36 #obs: 36

Note: Adjusted R-squared values are negative for all regressions in this table.

Table 8: Group Outcomes

LHS Regressor Coefficient p-value Adj. R-squared

VOLg MISCg -0.13 0.31 0.07
BTAg 8.04%* 0.06 0.54

Bg MISCg 5.22 0.53 -0.12
BTAg -32.17 0.32 0.06

SDPg MISCg -0.09 0.98 0.25
BTAg -14.07 0.15 0.30

#obs: 6







Figure la: Average Market Prices in Round 1
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Figure 1b: Average Market Prices in Round 2
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Figure 1c: Average Market Prices in Round 3
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Figure 2a: Volume vs. Better Than Average Effect:
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Figure 2a: Volume vs. Miscalibration:
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