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��� �������� ����� ����� ��� ��� ������� �� ������� �� � ������ ����� ������� ��

��������� �� ��� ���� ���� ������� �� ������������ �� ���� ���������� ����  ��� !���

��� �"#��������� ����$ �����% #������� ���� �������� ������ �� �������� ��������

������ ���������� ���� ������� ��#���� ���� ���% ���� ��� ������� ������� ������

�����  ��� ����������%� ��� ���� ����� ���� #��% �� ��� �������� �����$� &� #��������

�� �##���� ���� ������ �� ��� ���#������ ��� ���� �'���� ��� ���� ����% �� ������

����� ��������$ ���� ���  ��� ����� ���� !��� ����  % ��#��� ���## ��� ���# ���

�(�)(� ��� *������+� ��� ,����� �(�--�$� .���� ��� ����� �/
00
1� ���#��� (� #������

�� �"������� �����% �� ��� �"#��������� !������$ ��� �������� ����� �� #��������

������ ��'����� ������� ������� ��� ��'�����  ����� #�#��������$

&�  ������ �� ������ ����� �������� �� ���� #��% �� ��� �������� ������ �� �� ��#��2

���� �� ���������� ��%�  ��� ��� ��� �� ������� �� ��� �����% ��� ��� #����% �������$

3��% �"#��������� ��� #���� ��� ��� ����� ��� ��� �������% �"�������$ 4� �"�����

�"#�������� �� ����  ������ ���#�% �� ��� ���������� ��� ����������� ������� ��2

������ �� ������� � ������ ����� � 5���$ 4�����������%� �� �� #���� �� ���� ���% ��

���������� �����  �� ������ ��������� ��� �##��#����� �6���� ����  ��$ ��� �6���� 2

����  �� �� ���#����������% ���#��"� �� �%#�����% �������� � ����������� �"#���������

����� ��� ������ ����� �� �� ����� ���������$

&� ���� #�#��� �� ������ � � ������ �� ������� �"#�������� �� ����� �� ���% ���

������ �� ��� �������� ������ ��� ����� ��� �6���� ����  �� ���������$ &� +��#���

���� ���� �� ��� �"������ ����������� �� !�� ���� ������ �� ��� ���#������ ������

��� ��� �"������� �� ��� �������� ������ ��� #�% ��� ���� ��� ��� � 5���$ *�������

�� �������� �� ��� �"������ ����������� �� !�� ����� �� ������� ������ ���% �� ��5���

�����  ��� �� ��� ����� ��������� �� ��� ��7� �� ��� �������� ����� �������$ ����� �� ���

�������� ����� �� �������� ���% ��  �� ���� �����������%  �� ��� ��Æ������% ��$

��� ��������+ ���� �� ��� �� � ������ ����� ������� ���� ���������$ 8#���!����%�

�� ������� ������  ��� ���� � !"�� ��� �� ��� �� #��������  �%���� ��� ���� ��������

��� ���� �� ���� �� ��� � �������  ������� ���� �6��� #�� � ����% �
�
� �� ��� �� 9 (���

������� #����$ :��� � ; (� ���� ������� �� ��� ������2#���� ������� �� ��� �������

 ����� ���� ��� ���� ���� #�� � ����% ($ ���� ���� #������� �� ���� �  �������+

������� �
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������� ����� �� ���#��� ��� ������� �� ��� �"������ ����������$ 4� � ������� ���

����� <����  ������ ���� �����������$ 8�� �� ��� !��� #���� �������� �� � �%�������

�6���� ���� ���� ����������  �� ���������� ��� ������ +���� ���� ��� ������ �� ���

�������$ :��� � �� ���� � ������ ���% +���� ���� ��� ������ ��� ��� �� ��� ���

�������� ��� �� �����$

:� ��!�� ��� ����������� ������� �� � �������� �����$ ��� !��� ���������� ���

�"#����� ���� �� � ������ �� ���  ������ ��=>���%  �� ��� �"#����� ����� �����������

���% �� ����� ��� �������� ��� �"������� ��� ����������� ��������� �� ������� ���

�������$ ���� ����������� �������� ����� ��������� ���� �� ��� ��������� ���� �$ :�

���� ��������� �� ������������� �������� ������ ���� �� ��� �" ���� �"#�������� ��

��� ������ �� ����% �� ����� ���� ����� ����� ��+��� ���� ������� ��� #�� � ����%

�� ������� ��� ������� ������ �� ����������% �
�
���� �%������� ��������$ ���� ������

������� ���� ��������� ���� ��  �� ��� �'���� �� � ��� �������� �� ������$

&� ��� �"#��������� �� !�� ���� ������ �� ��'�� ���� ��� �������� ������ ����

�� ��������  ��� ��� ��� ����$ *����� ��5����� ��� �6���� ���� #���������� �� ���

�����%� �� ���� �"����� ��� 6���������� ��#���������$ ?�� ����� ������ �� �� ����

��� ���#������� ������� �'���� �� ������� �� � ��� �$ :� !�� ���� �� 5���� ��� ��

����� ���#������ �� ��� ����� ��������� �� � �������$ ���� ��� ���� � ��������� ��� �

!"�� ��  ������  �� ���� �����������%� �� ���������� ���� ��� ����������� #����������$

?�� ������� �� ��� ���#������� ������� �� � ������� ��� �������� ��"��$ @�� ���

������2#���� ������� ����� ��� ���� � ; (�� ��� !������ ��� ���������� ���� ����� ��

.���� ��� ����� �(�-A�� ��� !�� ���� ���������� ��� ��� �� ��  ������ �"���� ����

��� �������� ������ �� ��� !���2#���� �������� ��� .����� ����� ��� *������ �(��B��

��� ����������� ��� ���� �'���� �� ��� ������2#���� �������$ &�����������%� �� !��

���� ���� � ; 
�  ������ ����� ��5��� �����  ��� �� ��� �##��#����� ��������� ���� �

�������$

:� ����������� � �����������#  ������ ������� �� ��� �� ��� ����������� ��������

�� ��� �������� ����� ���� ������������� ����� ��� ������� �� ��� �"#���������  ��

���������$ C���� ����� ��� ������� ������� ���� ������ ���������� ���� �� ��� ���2

��������� ������ �� ��� �������� ������  �� ������ ���#��� ��� �6���� ����  �� �����

��������%$

?�� ����������� ����� ������� #������� ���� ������� ��� ��� ������ �� ���������� ��

��� ������ �� ���������$ *������� �� ��� �"#��������� �� !�� ���� ������� ���������

���� ���������$ ���� �� �� +��#��� ���� ��� ������ ���� ���  ������ �� ��� ��Æ������%






��5��� �����  ��� ������ ��'����� ��������$

:� #������ ���� �������������� ����������� �� ����%7��� ��� ����$ @����� ��

���� �� ��� ������� ������ ��� #��%���  ��� ���#�����$ :� �� ����  % �����������

��� #�%�'� ���% ����� ���� � ������ ��� ������� �� ����� ������  ���� ���% ��� ����

��� �%������� �6���� ����  ��$ 8���� � ��� � ����� �� ��� �� 5���� ��� ��� #��%���

 ��� ���#������ ���� ���#� �� ���� ��� ��%������� �6���� ���$ 8������ �� �������� ��

���������� ��� #��������� �� ��� �����������  �� ���������� �� ���� � ������ ��#��������

�� ��� �����%� ? ������ ���������� ���� �6���� ���� ������  � ������������ ���� ��%

�"������� ����� ���$ :� !�� ���� �"������� ����� ��� �� �"#���� ����� ����������$

?�� �"#��������� ������ ������� ��� ���� �� .���� ��� ����� �(�-A�$ :� ��������

� ������ ����� � 5��� ����� ����� �� ����� ���� � ������� ������ �����$ D������ ��2

����� #������ ������� ���� ��� ���� ����� ���� � ������� ������ ����� �������� ������

��� ���� ����� �� ��� � 5���$ D������ ��� ��+�� �� �� ��� ������  ��� ��� ���#����

���������$ 4���� ���  ��� ����  ��� ��������� ��� � 5��� �� ��������� ���� �6��� #�� 2

� ����% �� ��� �� ��� � �������  ������� �� ��� �� 9 (��� ������� #����$

:� ���� ���  ������� �� ��� �� 5���� ������� ��� D�%����� E��� �6���� ���� �� ���

���2���� ������� ���� ���������� ��� �%������� �6���� ��� �� ����� ����  ��� ������2

����7��  % ,������ ��� F�5�� �
00
� ��� *������ ��� D�����% �(��A�$ ������������%�

��� �6���� ���� �� ��� ��������� �� ��� �� �6�������� �� ��� �� ����� ��� ������ ��2

����� ��� � 5��� �����% ���� �
�
#������ ��� ��������� ��� #���� �� ���� �� ��� ������� �

 ������$ ����� ��� ����� ����� �#�� #������� ���+ �� ������� �����%� ���� �% 3��2

���� �(�-(� ��� ,���������� ��� 8���+��� �(��)�$ 3������ ��������� �� ������� ���

� ������2����� � 5���� ����� ��� ������ ��� � ����� ��� ���� ��� ����  �%�� �������

��� ����$ ��� � �������  ������ ��� ���� ����� ��� ����� �� ��� �� 9 (��� �������  ��$

,���������� ��� 8���+��� �(��)� ���� ���� ��� �2���� ������� ��� � ���6�� �%�������

�6���� ���� ��� ��� ����� ���������� ���� ��� �������� ���� ����� �� ��� #�#��� ���

�"����� #��#������ �� ��� ����������� �� ��� #���� �� ��� ���� ����� �� ��� � 5���$�

&� 8������ 
 �� ������ � ��� ������ ����� ��� �"#��������� ������ ���� �� ���� ��

�������� �� 8������ G$ 8�����% ������� ��� #�������� �� 8������ 
� ��� �������� �����

�� ��� ����������� ����� ��� #�������� �� 8������ B$ 4� �����#�������� �� ��� �������

��� ��� �������� ����� �� #�������� �� 8������ A$ 4�� #����� �##��� �� 8������ )$($

8������ )$
 �������� � ��#��������� �� ��� ������������ ����� �� ��� �� 5����$

�=��(
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� ����������� ���������

�������� ��� ��������� ���������� 4 ������ ����� �� �������� �� � 5��� �� � ���+ �������

 ������$ ��� ����� �� ��� � 5��� �� ���� ����� �� �������  % �$ :� ������ ���� �

�� ������� �� /��� ��1$ ���� ����� �������� � ������ � ���� �� ����� ���� � �������

������ ����� �� /� � �� � 9 �1$ ���� ������ ���������� �"�� ��� ������ ������ �� ��

��� ���� ��� ��� ������� ��� �Æ������ �������$ ����������� �� ��� ������� ���� �����

�� ���� � ������  ��� ����� �� ������ ���� ��$

:� ��!�� �� ������� ���� ������ �� ��������� �� ����� ( � � � � � (� �� ��� ��

����� ��� ���� �� ��������� ���� #�� � ����% �
�
�� ���� �� ��� � �������  ������$ ���

������ ���� #�%� ��� ��9(��� �������  ��$ ����� ��� � ; ( ���� �� �6�������� �� � 
��

#���� ������� �� ��� �������  ����� ���� ��� ���� ��� #�%� ��� ������ ������� #����$

���� ����� �� �������� ���  ��� ����%7��  % *������ ��� D�����% �(��A� ���

,������ ��� F�5�� �
00
�$ :� ��� ������� �� ����� #�#��� �� ���� ���� #��#������ ��

���  �� ��������� �� �%������� �6���� ����$ @����� ��� ������  � ��� ���� ����� ���������

��� �� �� ( ������ ����� �� � ����$

����� � �� ��� �������	
 ���	
	��	�� �� �� ��
�	�� �	�� ������ �� ���	��	�� ��

��
� �	���� �	�� ��� ����
��� ��
�� �� ��� ����� 
���	�	���
 �� �	� �	���
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C���� ��� ������ ������� �����#������ �� ��� ����� ��� ��� �%������� �6���� ����
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��������� ��� �� 
 �� 9 �� �� ���� �� � �� � �� �������� ����� #��������  ������ ���� ���
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��� ��� ������� �"��#� ��� ���� �"�����$	 &��������� � ������� ��� ����������� �������

�� ��� ����� J���$K ���#���� ��� �"��#��� ��� ���� �� � ; ( ������ ������#���� ��

��� ������ #���� �������� ��� ��� ���� �� � ; 
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$ ��� #�������� ������ ��� ����� ���� �� ��� �� ���

�"#��������$ &� #���������� � � /(00� G001� ��� � ; G0$ 4� ���� ���� @����� (�  ���
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���� �� ����� ����� ��� ������� ������ ��� ������� ������$� �������� � �� � �������

��� �"#����� ����� �� ��� � 5���� ����������� �� ������ ��� �� ��� � ������� �������$
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�����!���� ���#��������� ���������$

? ����� ����� �� �
�
; �

�
� ����� ��� �������� �������� ��� �%������� �6���� ���� ���

������  ������ ����� �������$ &���������%� �� �
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���� �� ������ ���� ���  ������ �� ��� ������� ��� � ����� ������ ��� ���� ��� �
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����� �� ��� ����� �� �������� ��� �"#����� ����� �� ��� ����� �� 5��� ��� ������$ ����
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&� �6���� ����� ����� �� �� �������� ����� �� ����� ��� ��% ������ �������� ����� ���

��� ������ �"#���� �� ���� ����%� ��� ���� ���$ *����� ��% ���������� �� ��� ��������

����� �� ����������% �������� �� ���2��2�6���� ����  ������  �������$ @������� ��% ����

���������� ����  � #��������� �� �� �������  �� ��������$ ���� ��  ������ �����
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��#����� ��� � #���� �'��� ��� � ������#���� ����� �'���$ D��� �� ������ �� �������
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7.2   Instructions for the (n8, k4) auction 
INSTRUCTIONS 

 
This is an experiment in the economics of market decision-making.  
 
In this experiment, 30 different envelopes containing a sum of money will be auctioned in a sequence of trading 
periods. A SINGLE envelope will be auctioned off in each trading period. There will be thirty trading periods. Eight 
players will always participate in the market for all thirty trading periods. The players are randomly selected and 
different in every round. If there are more than eight players in the room, the players in the auction you are in will be 
randomly selected and different in every round. If you  win the envelope, your profit is: the amount of money in the 
envelope minus the price of the envelope (the price of the envelope is the FIFTH highest bid). This can be a gain or a 
loss. This gain or loss will affect how much money you make. Specifically, at the end of the experiment, ten out of 
thirty rounds will be randomly selected and the outcomes of those rounds will determine how much money you will 
make. Specifically, you receive $30 plus (minus) any profit (losses) you earn from the ten selected rounds. If your net 
balance is negative, you will receive $0 for participating in the experiment. If you did not have losses or earnings 
during the experiment, you will receive $30 for participating. Because you do not know which ten rounds will be 
chosen for payment, you should treat each round as equally important in making your decisions.  

 
What is in the envelope? 

 
There is an amount of money between $100 and $300 in each envelope. Operationally, for each round a computer will 
randomly generate a new number between $100 and $300 inclusively, with each number in this range equally likely.  
So, there is never less than $100 in an envelope, and never more than $300. Because the amount in each envelope is 
independently generated, a high (or low) amount of money in the envelope in one period tells you nothing about the 
likely value in the next period.  The same amount might even appear later.  

 
What do you know about the amount in the envelope? 

 
During each round you will not know the amount in the envelope. Instead, you will be given a private estimate of the 
money in the envelope.  This will narrow down the range of possible values for determining your bid. Each of you 
gets a different and independent  private estimate. We generate the private estimate from the amount in the envelope 
(V*), and a random variable epsilon (ε).  The estimate that you get will be somewhere between (V* - ε) and  (V* + ε). 
Any number in this interval has an equal chance of being drawn. The value of ε changes over different rounds. We will 
announce it before the beginning of the next round.  Depending on the round, epsilon ε will be $0,  $1, $20 or  $30.  

 
For example, the following eight private estimates were generated in a trial. The estimates are presented in the 
ascending order: 
 
288.29 
291.11 
291.82 
292.58 
295.22 
295.83 
296.89 
300.04 
In this example, the amount of money in the envelope, V*, is 294.17, and ε is $6 (Note that ε = $6 was chosen to 
explain the example and the value ε = $6 is not used in our experiment). So, everyone gets a private estimate between 
$288.17 (V* - ε= $294.17 - $6) and $300.17 (V* + ε= $294.17+6). All the estimates in the example above fall within 
the lower bound $288.17 (V* - ε= $294.17 - $6), and the upper bound  $300.17 (V* + ε= $294.17+6). Note that some 
private estimates in the example are above the amount of money of the auctioned envelope, and some are below this 
amount. You may receive a private estimate below $100 or above $300.  There is nothing strange about this, it just 
indicates V* close to $300 (or $100). The diagram below illustrates this. 

 
 
 
 

V*=$294.17 
V*+ε=$300.17 

 

 

$100
 
45
$300
V*-ε=$288.17
Each player will receive one estimate per round, and has to make a decision how much to bid knowing
only his own estimate. The lowest private estimate among the eight players in this example is 288.29, and
the highest estimate is 300.04. 
 



 
 

What is your task? 
 

Your task in each round is twofold: 
 

(1) To write down on the form provided what you think the profit will be if you win the auction. 
(2) Decide an amount you are willing to bid for the envelope, and submit a bid. 

 
Note: your profit and your payment depend only on the bids of all eight players, and not on the assessment of 
the profit 
  

Who wins the envelope? 
 

In each round, EIGHT buyers always participate in the market. We take the FOUR highest bidders, (or 50% 
of the market), and randomly assign the envelope to one of them.  So if you are one of the highest four 
bidders, you win the envelope with probability ¼. If  you are not among the four highest bidders, you cannot 
win the envelope. 
 

What do you earn if you are the winner of the envelope? 
 
If you are the winner of the envelope, you make a profit equal to the difference between the amount of money 
in the envelope and the price of the envelope. The price will be the FIFTH highest bid. Therefore, 
 

PROFIT = (Amount of Money in the Envelope) – (FIFTH HIGHEST BID)  
 
If the difference is negative, it represents a loss.  
 
If four or more bidders bid the same amount, so that more than four people have bids above the fifth highest 
bid,  all bidders with such bids are potential winners.   
 

What do you earn if you are not the winner of the envelope? 
 
If you don’t win the envelope,  you get $0 for that round.   
 
 

How to Bid in the Auction using the Auction program? 
  

To familiarize yourself with the auction program, you will participate in two trial rounds that will not count 
towards your payment. 
 

(1) First start the auction on the computer, using the following steps: 
 

• In your folders, there is a card with a four-digit ID number. Input the ID number as both your 
Username and Password, and click on “Launch the Game.” 

 
• Click on the “Auction” tab of the window that opens up 
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The market screen is divided into four parts:  
 

1. Information about the envelope on your computer screen 
The top part shows Item: ENVELOPE that has been auctioned. 
You do not know the amount of money in the envelope (V*), 
and in the market window V* is covered with an asterisk (*) to 
remind you that it is unknown to you. 
 

 
In the example above the Private estimate is $99.37, and ε is $1. 
Since V* lies between $100 and $300 respectively, the estimate 
can lie between ($100- ε) and ($300+ε).   
 
2. Submitting your bid 
Decide an amount you are willing to bid for the money in the 
envelope. To submit a bid, write a dollar amount in the Bids in 
US$ box: 

 
and click on the   button.  
After you have pressed the buy button you can change your bid 

by selecting it, and clicking on . When all 
subjects submit their bids for that round, we will make an 
announcement, and close the bidding.  
The bid has to be greater than or equal to zero. The bids have to 
be rounded to the nearest cent (i.e. the minimum increment is 
0.01). If you do not write your bid according to this rule, the 
computer will not accept the bid and you will receive the 
following message: “Invalid Bid Value”. The Quantity 
auctioned is 1, and you cannot change it. 
 

 
3. Recorded Information about your bid 

 
In the example above the typed bid is 0. You should not base your 

bids on the above example. After you press button  , the 
computer records on your screen that your bid was 0 for one unit. 
You do not see the bids of other players when you submit the bid. 
 

4. Recorded information about the winner’s of the envelope 
The price, quantity, winner’s profit, winner’s ID is shown for each 
round.  

How is all the information presented on the computer screen and how will you make decisions? 
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• In your folder you will find a form like in the example below: 
 

Round Number If you win the auction, what will your profit be? 
Trial round 1   
Trial round 2  
1  
2  
3  

 
• Based on the private estimate for that round, write down on the form what you think your profit will 

be if you win the auction. 
• Then decide what you want to bid for the envelope. Type this number in the box 

. Bids must be rounded to the nearest cent so the 
Minimum Increment is 0.01. 

 
Note that you do not know the private estimates or bids of any other player at the time that you have to 
submit your own bids.  
 
When all eight players have submitted their bids, the auction will be over. We will make an announcement 
before we close the bidding for that round. 
 

What you see when the auction is over 
 

There are two places where information will be provided to you once the auction is over: 
 

1. A new window, the Summary Statistics window, will open up like the one below: 

 
On this window, you will see the Player numbers, Bids and Private estimates for all eight players in your 
auction, including yourself.  The bid that sets the price (the FIFTH highest bid) will be highlighted in blue. In 
addition, you will see the true value of V*, and the profit or loss earned by the winner. 
 

2.  On the Auction Information window, a transactions table will display for you key information about 
all auctions that took place in each round (remember that, if there are more than eight players on any 
given round, they will be randomly matched into different markets). Here, you will see the price paid by 
the winner, the ID number of the winner, and the profit or loss of the winner.  

 
 
 Now, let’s look at the results of the trial round, and the information provided to you. As you see in 
your auction window, there were ___ markets in this round. In market 1, the price was $___, the winner ID 
number ___ was, and the winner earned a profit (loss) of $____.   
In market 2 the price was $___, the winner ID number was ___, and the winner earned a profit (loss) of 
$____.   
 
 Next, look at the Summary Statistics window. In market 1, there were eight bidders. If you were in 
this market, you see their bids and private estimates, as well as V*. The bids, from highest to lowest, were 
$____, _____, _____, ____, ____, ____, ____, and _____. The private estimates were $____, ____, ____, 
____, ____, ____, ____, and ____.  Money in the envelope (V*) was $ ____. The winner was one of the four 
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bidders, who had one of the four highest bids. The winner paid $____, the amount of the fifth highest bid 
(shown in blue).  
 
In market 2, there were eight bidders. If you were in this market, you see their bids and private estimates, as 
well as V*. The bids, from highest to lowest, were $____, _____, _____, ____, ____, ____, ____, and _____. 
The private estimates were $____, ____, ____, ____, ____, ____, ____, and ____. Money in the envelope 
(V*) was $ ____. The winner was one of the four bidders, who had one of the four highest bids. The winner 
paid $____, the amount of the fifth highest bid (shown in blue).  

 
 
 Note that you only see information about your own market in the Summary Statistics window, but 
you see the results from all markets in the auction window.  
 
 We will now run a second trial round. The bids in this round also will not affect your payments. 
After this second trial round, your payment will be adjusted for profit or loss in the auction at each round.  
 
 

 
 

Other elements of the experiment 
 

You are not to reveal your bids or profits, nor are you allowed to speak to any other subject while the 
experiment is in progress. 
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Summary of main points of the experiment 

 
a. In each round, EIGHT buyers always participate in the market. 
b. The winner is selected among the FOUR highest bidders or 50% of the market. The winner earns the 

item and earns a profit= money in the envelope minus the fifth highest bid. 
c. You do not see the bids of other players when you submit the bid. 
d. Ten rounds will be chosen for payment at the end of the experiment. Your profit in these rounds will 

be added to the $30 you earn for participating in the experiment, and your losses will be subtracted 
from it. If the net amount is negative you will earn $0. Your balance at the end of experiment will be 
paid in cash. 

e. Your private estimate is randomly drawn from the interval (V* - ε) to (V* + ε). Each estimate in this 
interval is equally likely. The amount of money in the envelope can never be more than (your private 
estimate + ε), or less than (your private estimate - ε). Values for ε are $0, $1, $20 and $30, and we will 
announce the value of ε before each round. 

f. Each of you gets a different private estimate. 
g. The amount of money in the envelope will always be between $100 and $300 inclusively, and each 

value in this range is equally likely. 
 

Are there any questions? 
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