Sealed-bid instructions with all human bidders:

This is an experiment in the economics of market decision making. Various research organizations have
provided funds for conducting this research. The instructions are simple, and if you follow them carefully
and make good decisions, you may earn a CONSIDERABLE AMOUNT OF MONEY which will be PAID
TO YOU IN CASH at the end of the experiment.

In this experiment, we will create a market in which you will act as bidders in a sequence of auctions.
In each auction:

1. Each bidder will be assigned values for two (2) units of a commodity they wish to purchase. These
values represent the value of the good to you - what we will pay you for any items purchased.

2. Each bidder bids for each of the two (2) units assigned to him/her (bids must be greater than or equal to
Zero).

3. Each of you will be bidding in a separate market consisting of 4 bidders - yourself along with three (3)
other bidders. Each of the other 3 bidders is assigned values for two (2) units in the same way that your
values were assigned. The particular values assigned to the other 3 bidders will typically be different from
yours. Thus, in each auction there will be a total of 8 values and 8 bids (2 of yours and 6 by the other
bidders).

4. Values for all bidders will be randomly drawn from the interval $0.0 to $7.50. Any value within this
interval has an equally likely chance of being drawn and being assigned as a value. New values will be
drawn before each auction.

5. There will be two (2) units for sale in each auction.

Assignment rules and profit calculations:

1. Bids will be ranked from highest to lowest and the two (2) highest bids will each be awarded one unit of
the commodity. The price you will pay for any items earned will be described in the next page.

2. Any unit earned at a price below its value results in a positive profit; any unit earned at a price above its
value results in a negative profit. Positive profits will be added to (negative profits subtracted from) the
owner's capital balance. If you do not earn an item you neither earn nor lose money.



The general principle underlying the price you will pay for any items earned is to imagine that both your
bids were deleted. Then see who would earn items in your place. Then the price you pay is equal to the
bids that would replace yours.

This rule is much easier to understand after working out a few simple examples (all bids and prices are in
dollars).

Example 1:
Bid Value Subj
6.67 Al A
5.83 A2 A
5.00 Bl B
4.17 B2 B
3.33 Cl C
2.50 D1 D
1.67 C2 C
.83 D2 D

Note bids have been sorted from highest to lowest, bidder values are represented by Al(value for A of unit
1), A2 (value for A of unit 2), B1 (value for B of unit 1), etc.

The two highest bids each earn an item - in this case bidder A earns two units, units A1 and A2.

If we remove A’s bids then B would earn two units in A’s place with bids of 5.00 and 4.17 respectively, so
these are the prices A pays for the two items earned (a total cost of 9.17).

This would yield profits for A of (A1 + A2 5.00 4.17). In cases where the cost is less than the value
of the items, a bidder makes positive profits. However, in case the cost is greater than the value of the
items purchased, a bidder makes losses which would be subtracted from his/her capital balance and/or
earnings from other auctions.



Example 2:

Bid Value Subj
6.67 Al A
5.83 C1 C
5.00 Bl B
4.17 A2 A
3.33 B2 B
2.50 D1 D
1.67 C2 C
.83 D2 D

Bids are the same as in example 1, only the high bidders have changed a bit. Both A and C get one unit
each, units Al and CI1.

Removing A’s bids, B would get one unit, unit B1, with its bid of 5.00, so this is what A must pay for Al.

Removing C’s bids would also result in B getting one unit, unit B1, in C’s place so C must also pay 5.00
unit C1.

This would yield profits for A of (A1 5.00) and for C of (C1 5.00).

Example 3:
Bid Value Subj
6.67 Al A
5.83 Cl C
5.00 A2 A
4.17 Bl B
3.33 B2 B
2.50 D1 D
1.67 C2 C
.83 D2 D

In this example both A and C get one unit each, units Al and C1, but unlike example 2 A also has the
highest rejected bid.

Removing A’s bids, B would get one unit, unit B1, with its bid of 4.17, so this is what A must pay for Al.

Removing C’s bids would also result in A getting its unit 2 in C’s place, with its bid of 5.00, so that C
must pay 5.00 for Cl1.

This would yield profits for A of (A1 4.17) and for C of (C1 5.00).



So pricing rules may be summarized as follows:

(1) If you earn two units the price you pay for these two units will be equal to the sum of the highest and
second highest rejected bid.

(2) If you earn one unit and do not have the highest rejected bid, the price you pay will be equal to the
highest rejected bid.

(3) If you earn one unit and also have the highest rejected bid, the price you pay equal to the second
highest rejected bid.
Additional Remarks:

1. In case of ties among the high bids - for example the 2nd and 3rd highest bids are the same - the
computer will randomly determine which of the two bids is the third highest and earns an item.

2. You are free to bid whatever you think will bring you the most earnings. In thinking about bidding,
earning an item is of no intrinsic value. Your sole objective should be to maximize your earnings.

3. You will all be given a starting capital balance of $8.00. Any losses will be subtracted from this
balance, any profits added to it. Your final balance will be paid to you in cash at the end of the

experiment.

4. In each auction period there will be two markets with 4 bidders each operating at the same time.
Assignments to each market are made randomly and will change randomly form one auction to the next.

5. We will conduct 2 dry runs to familiarize you with the procedures and accounting rules. This will be
followed by 36 periods played for cash.

Are there any questions?



Ausubel auction with drop-out information: Al human bidders
I NSTRUCTI ONS

This is an experinment in the economcs of narket decision making.
Vari ous research organi zati ons have provided funds for conducting this
research. The instructions are sinple, and if you follow themcarefully
and nake good decisions, you may earn a CONSI DERABLE AMOUNT OF MONEY
which will be PAID TO YOU IN CASH at the end of the experinent.

In this experinment, we will create a market in which you will act as
bi dders in a sequence of auctions.

I n each aucti on:

1. Each bidder will be assigned values for two (2) units of a commodity
they wish to purchase. These val ues represent the value of the good to
you - what we will pay you for any itens purchased.

2. Each bidder bids for each of the two (2) units assigned to hin her.

3. Each of you will be bidding in a separate narket consisting of 4
bi dders - yourself along with three (3) other bidders. Each of the other
3 bidders is assigned values for two (2) units in the same way that your
val ues were assigned. The particular values assigned to the other 3
bidders will typically be different fromyours. Thus, in each auction
there will be a total of 8 values and 8 bids (2 of yours and 6 by the
ot her bidders).

4. Values for all bidders wll be randomy drawn fromthe interval $0.0
to $7.50. Any value within this interval has an equally likely chance
of being drawn and bei ng assigned as a value. New values will be drawn
bef ore each aucti on.

5. There will be two (2) units for sale in each auction.

Assi gnnment rules and profit cal cul ations:

Items will be allocated using the following "English clock” auction
procedur e:

Prices will start at $0.00 and will increase using a "clock™ counter
| ocated at the bottom of your screen. You are counted as actively

bi dding on an itemuntil you have dropped out or have "clinched" an item
(clinching will be expl ai ned bel ow). Once you have dropped out of bidding
for an itemyou can no |longer bid on that item Once you have clinched
an item it is yours and you pay the "clinching" price.

We first discuss "dropping out."

You can drop out of bidding for an item by hitting any key on your key
pad. One key stroke drops you from bidding on one item (your | owest
valued unit). To stop bidding on the second itemhit any key again. If
you want to drop out of bidding for both itens at the sane tinme (price)
just hit a second key during the pause in the clock price that follows
droppi ng out of bidding on the first item

How does dinching work? dinching works just like in a football,
basebal |, or basketball |eague when a team clinches a spot in the
pl ayoffs, only that here clinching involves earning an item and the
price paid for the item wth the nunmber of units supplied representing
t he nunber of slots open in the "playoffs."

Once you have clinched an itemit is yours and the price you pay is the
drop-out price which assured you of clinching the item



Ainching is easiest to explain via sone exanpl es:

Exanple 1:

There are 4 bidders each with two units to bid on so that there are 8
units being bid on (intotal) and there is a supply of 2 units. The cl ock
price starts at 0 and ticks up in increments of $0.25. Price = $0.00 and,

Bi dder A|B|C|D]|Supply =2
# units 21222 ] Total Denand
dem = 8

Suppose the clock price hits .75 and soneone (say bidder D) drops out on
a single unit. There are now 7 active bids and 2 units for sale so no
one is assured of earning (clinching) anything yet. Thus, Price = $0.75

Bi dder A|B|C|D]|Supply =2
# units 2122 |1]Total Denand
dem =7

Suppose the clock price hits 1.50 and now bi dder C drops out on a single
unit. There are now 6 active bids and 2 units for sale so no one is
assured of clinching anything yet. P = $1.50

Bi dder A|B|C|D]|Supply =2
# units 212 |1|1]Total Denand
dem =6

Athird bid drops at price 2.50 - bidder D on her 2" unit. Followed by
C dropping on her 2" unit a the price of 3.50. Still no units are
clinched. P = $3.50

Bi dder A|B|C|D]|Supply =2
# units 21210|0 ]| Total Demand
dem = 4

Now suppose the price reaches $4.25 and B drops out on her 2" unit.

Bi dder A[({B|C|D|Supply = 2
# units 2(1|(0|0] Total Denmand
dem =3

This | eaves A bidding on 2 units and B bidding on 1 unit with supply of
2 units so that Ais assured of earning at least 1 unit. Wth clinching
you pay the drop-out price which assured you of clinching the item --
$4.25 in this case. So A would clinch one unit at the price of 4.25.
(Qur convention is that the first unit clinched by a bidder is always the
bi dder’ s hi ghest valued unit.) Thus, earnings for bidder Awll be the
val ue of her highest valued unit |less the clinching price of $4.25.



The situation after A has clinched her one unit at P = $4.25 is.

Bi dder A|B|/C|D|Supply =1

# units 1]1/0|0| Total Demand

dem 2

Now there is a single unit left for sale with both A and B still active

on one unit each. The price continues to increase (fromthe $4.25 | evel).
Lets assunme that B drops out on her 2nd unit when the price reaches
$5.00. Then A clinches the remaining unit and pays the clinching price
of $5.00 for it. Thus, earnings for A on this unit wuld be the val ue of
the second unit less $5.00. (O course if A had dropped before B, B
woul d have clinched the 2nd unit and paid A's drop out price.)

This would yield profits for A of: (Al + A2 $4.25 - $5.00) where Al
and A2 represent the value of A's two units. In cases where the cost is
less than the value of the itens, a bidder makes positive profits

However, in case the cost is greater than the value of the itens
purchased, a bidder nmakes | osses which woul d be subtracted from hi s/ her
capi tal bal ance and/or earnings form other auctions.

Note, that price clock will increase every 3 sec. Drop-out prices wll
be broadcast to everyone in your narket as they occur, as well as
clinching prices. Mul tiple dropouts within the 3 sec price increment
wll be counted as having dropped out at the same price, with the
comput er recordi ng the dropout order to settle any potential ties between
dr opout s.

Exanpl e 2:

There are 4 bidders each with two units to bid on so that there are 8
units being bid on (in total) and there is a supply of 2 units. The cl ock
price starts at $0 and ticks up in increments of $0.25.

Once again, suppose that D and C are the first to drop-out, each on a
single unit, followed by D dropping out on her 2" unit, and followed by
A dropping on her first unit. There are 4 units still being bid on and
supply is 2 so no one has clinched a purchase yet. The situation is now

Bi dder A[B|C|D]|Supply = 2
# units 1121110 Total Denmand
dem =4

Suppose now that B drops out on her |owest valued unit at a price of
$3.50. Now there is total demand of 3, supply of 2 and no one is assured
of earning anything yet so no one has clinched a purchase yet. The
situation is now

Bi dder A|lB|C|D]| Supply = 2
# units 1111110 Total Denmand
dem =3

There are 3 units being bid on, 1 each by A, B and C and the price is
$3.50. The price continues to increase. Suppose that at P = $4.25, B
drops out of the bidding.

Bi dder A|lB|C|D]| Supply = 2

# units 1101110 Total Denmand
dem =2




Now there is supply of 2 units and demand for 2 units so that both A and
C are each assured of earning a single unit and pay the clinching price
of $4.25 for that unit.

This woul d yield profits for Aof (Al $4.25) and for Cof (C1 $ 4.25).

Addi ti onal Remarks:

1. You are free to bid whatever you think will bring you the nost
earni ngs. In thinking about bidding, earning an itemis of nointrinsic
val ue. Your sole objective should be to maxin ze your earnings.

2. You will all be given a starting capital balance of $8.00. Any | osses
wi Il be subtracted fromthis bal ance, any profits added to it. Your final
bal ance will be paid to you in cash at the end of the experinent.

3. In each auction period there will be two markets with 4 bidders each
operating at the sanme tinme. Assighnments to each market are nade randomy
and will change randomy from one auction to the next.

4. W will conduct 2 dry runs to famliarize you with the procedures and
accounting rules. This will be followed by 36 periods played for cash.

Are there any questions?



Multiunit: S2, N4, AllH, Clinch, NI
8/04
INSTRUCTIONS

This is an experiment in the economics of market decision making. Various research organizations have
provided funds for conducting thisresearch. The instructions are simple, and if you follow them carefully
and make good decisions, you may earn a CONSIDERABLE AMOUNT OF MONEY which will be PAID
TO YOU IN CASH at the end of the experiment.

In this experiment, we will create a market in which you will act as bidders in a sequence of auctions.
In each auction:

1. Each bidder will be assigned valuesfor two (2) unitsof acommodity they wish to purchase. Thesevalues
represent the value of the good to you - what we will pay you for any items purchased.

2. Each bidder bids for each of the two (2) units assigned to him/her.

3. Each of you will be bidding in a separate market consisting of 4 bidders - yourself along with three (3)
other bidders. Each of the other 3 bidders is assigned values for two (2) units in the same way that your
valueswere assigned. The particular values assigned to the other 3 bidders will typically be different from
yours. Thus, in each auction there will be a total of 8 values and 8 bids (2 of yours and 6 by the other
bidders).

4. Vauesfor al bidders will be randomly drawn from the interval $0.0 to $7.50. Any vaue within this
interval hasan equally likely chance of being drawn and being assigned asavalue. New valueswill bedrawn
before each auction.

5. There will be two (2) unitsfor sale in each auction.
Assignment rules and profit calculations:
Items will be allocated using the following “ English clock” auction procedure:

Priceswill start at $0.00 and will increase using a“clock” counter located at the bottom of your screen. You
arecounted asactively bidding on anitem until you have dropped out. Onceyou have dropped out of bidding
for an item you can no longer bid on that item.

Y ou can drop out of bidding for an item by hitting any key on your key pad. One key stroke dropsyou from
bidding on oneitem (your lowest valued unit). To stop bidding on the second item hit any key again. If you
want to drop out of bidding for both itemsat the sametime (price) just hit asecond key before the price clock
increases.

Itemsearned and the price you pay for those unitswill be determined by a*clinching” procedure. Clinching
worksjust likein afootball, baseball, or basketball |eague when ateam clinches a spot in the playoffs, only
that hereclinching involves earning anitem, and the price paid for theitem, with the number of unitssupplied
representing the number of slots open in the “playoffs.”

Clinching is easiest to explain via some examples:



Example 1:
There are 4 bidders each with two units to bid on so that there are 8 units being bid on (in total) and there is

asupply of 2 units. The clock price starts at 0 and ticks up in increments of $0.25. Price = $0.00 and,

Bidder A|B|C|D]| Supply=2

# unitsdem. 212 |2 |2 | Totad Demand =8

Suppose the clock price hits .75 and someone (say bidder D) drops out on a single unit. There are now 7
active bidsand 2 unitsfor sale so no oneis assured of earning (clinching) anything yet. Thus, Price=$0.75

Bidder A|B|C| D] Supply=2

# units dem 2122 |1 ]| Totd Demand=7

Suppose the clock price hits 1.50 and now bidder C drops out on asingle unit. There are now 6 active bids
and 2 units for sale so no oneis assured of clinching anything yet. P =$1.50

Bidder A|B|C|D]| Supply=2

# units dem. 212 |11 Totad Demand =6

A third bid drops at price 2.50 - bidder D on her 2™ unit. Followed by C dropping on her 2™ unit at the price
of 3.50. Still no unitsareclinched. P =$3.50

Bidder A|B|C|D]| Supply=2

# units dem. 2120 |0 | Totad Demand =4

Now suppose the price reaches $4.25 and B drops out on her 2™ unit.

Bidder A|B|C|D| Supply=2

# unitsdem. 2110 [0 | Totd Demand=3

Thisleaves A bidding on 2 unitsand B bidding on 1 unit with supply of 2 units so that A isassured of earning
(A hasclinched) at least 1 unit. Thus, A would earn one unit - A’ s highest valued unit (our convention isthat
thefirst unit clinched by abidder is always the bidder’ s highest valued unit) - and pay the clinching price at
which A clinched that unit, $4.25. As such the earningsfor A on her highest valued unit would be the value
of that unit less the clinching price of $4.25.

Note, the computer will record all of this as the auction proceeds, but will not inform A, or anyone el se, of
this until the auction has ended.



The situation after A has clinched her one unitat P=$4.25is.

Bidder A[BlC|D]| Supply=1

# units dem. 110 |0 | Tota Demand 2

Now thereis asingle unit left for sale with both A and B till active on one unit each. The price continues
toincrease (fromthe $4.25level). Lets assumethat B drops out on her 2nd unit when the price reaches $5.00.
Then A clinches the remaining unit and pays the clinching price of $5.00 for it. Thus, earningsfor A on this
unit would be the value of the second unit less $5.00. (Of courseif A had dropped before B, B would have
clinched the 2nd unit and paid A’ s drop out price.)

Thiswould yield profitsfor A of: (A1l + A2 - $4.25 - $5.00) where A1 and A2 represent the value of A’s
two units. In cases where the cost is less than the value of the items, a bidder makes positive profits.
However, in casethe cost isgreater than the value of theitems purchased, abidder makes|osseswhichwould
be subtracted from his/her capital balance and/or earnings form other auctions.

Note, that price clock will increase every 3 sec. Multiple dropouts within the 3 sec price increment will be
counted as having dropped out at the same price, with the computer recording the dropout order to settle any
potential ties between dropouts. Also notethat youwill not know prices paid and unitsearned in your market
until the price clock reachesits maximum value of $7.50. Also note that once the price clock reaches $7.50,
anyone who has not dropped out on a unit will be counted as having dropped at $7.50.

Example 2:
There are 4 bidders each with two units to bid on so that there are 8 units being bid on (in total) and there is

asupply of 2 units. The clock price starts at $0 and ticks up in increments of $0.25.

Onceagain, supposethat D and C arethefirst to drop-out, each on asingle unit, followed by D dropping out
on her 2™ unit, and followed by A dropping on her first unit. There are 4 units still being bid on and supply
is 2 so no one has clinched a purchase yet. The situation is now:

Bidder A|B|C| D] Supply=2

# units dem. 1121110 | Tota Demand =4

Suppose now that B drops out on her lowest valued unit at a price of $3.50. Now there is total demand of
3, supply of 2 and no one is assured of earning anything yet so no one has clinched a purchase yet. The
situation is now:

Bidder A|B|C| D] Supply=2

# units dem. 11121210 Total Demand =3

Thereare 3 unitsbeing bid on, 1 each by A, B and C and the price is $3.50. The price continues to increase.
Suppose that at P = $4.25, B drops out of the bidding.

Bidder A|B|C|D]| Supply=2

# units dem. 110110 Total Demand =2

Now there is supply of 2 units and demand for 2 units so that both A and C are each assured of earning a
single unit and pay the clinching price of $4.25 for that unit.

Thiswould yield profitsfor A of (A1 - $4.25) and for C of (C1 -$ 4.25).

Asbefore, the computer will record all of thisasthe auction proceeds, but will not inform A, or anyone else,



of these results until the auction has ended; i.e., the price clock has reached it maximum value of S7.50

Additional Remarks:

1. You are free to dro out of the bidding at whatever prices you think will bring you the most earnings. In
thinking about bidding, earning an item is of no intrinsic value. Y our sole objective should be to maximize
your earnings.

2. Youwill all be given astarting capital balance of $8.00. Any losses will be subtracted from this balance,
any profitsadded to it. Y our final balance will be paid to you in cash at the end of the experiment.

3. In each auction period there will be markets with 4 bidders each operating at the same time.
Assignments to each market are made randomly and will change randomly from one auction to the next.

4. We will conduct 2 dry runs to familiarize you with the procedures and accounting rules. This will be
followed by 36 periods played for cash.

Arethere any questions?



(To be read to subjects - they do not have a copy of this.)

Housekeeping details. Thisisadry run. Don't do anything yet, just look at the right hand side of your
computer screens. At thetop of the screen next to “ Bidders’ we report the number of biddersin each market
(4). Nextisthe"Supply" - the number of itemsfor sale in each market (2). Next is"Demands" - the total
number of unitsbid onin the market (8 = your 2 units+ 6 from the other 3 bidders). Next is"balance" - your
starting cash balance. Next is"auctionfee" - thisisthe cost of participating in the auction (thereis no cost -
ignore this). Next is shown the upper and lower bound of the uniform distribution from which values are
drawn - $7.50 and $0.

Next isshownthevalue of your first unit. Further downisthevalue of your second unit. The pricesat which
youdrop out of the bidding will be reported below your val uation asthe auction proceeds, nextto Y our bid”.
However whether you have earned any units, and the earnings for those units will not be reported until after
the auction has ended.

At the very bottom of the screen is shown the clock price. It is set to 0.00 right now. It will increase at
increments of .25. The clock price will increase every 3 sec.

Wewill start the clock in amoment. Remember, in order to drop out of the bidding on asingle unit hit any
key (but not a number the #2 key). To drop out on both items at the same price hit the number 2 at the top
of the key pad or hit a second key right after hitting the first key. Multiple dropouts within the 3 sec price
increment will be counted as having dropped out at the same price, with the computer recording the dropout
order to settle any potentia ties between dropouts.

Notethat therewill be adlight delay between when you hit akey to drop out and the recording of your drop-
out price on your screen. Y ou will be recorded as dropping out at the correct price regardless of this brief
delay. Hitting a second key during this delay will only insure that you drop out on your second unit which
you may or may not want to do.

Arethere any questions at that point?
OK I’'m going to start the clock now.
(After the market is closed:)

OK, all markets have closed now.

L ook just to theleft of whereyour valueswerefirst reported. We have reported back to you the outcomesfor
your market: Shown abovethe solid line are the val ues of the bidderswho have clinched anitem. If you have
clinched an item thereisa* next to theitem. The prices at which these units were clinched are shown next
to the value of the item.

Below the solid line are shown the values for those who did not clinch an item along with the corresponding
drop-out prices. These are listed with the last drop-out pricefirst, and thefirst drop-out price last. Note that
there are letters assigned to other bidders drop-out prices, with each letter representing one other bidder.
These letters will change randomly from one auction to another so that no one can be identified across
auctions.

Profits of the items you have been bidding on are shown to the right of your screens just below the value of
the item. The price at which you dropped out of the bidding is reported just below the value of the item.
Below thisis shown the price at which you clinched the item and below this the profits earned on the item.

If you dropped out without clinching an item on the “your bid” line the computer shows the price at which
you dropped out and that you earned zero profits on that item.

At the very bottom right hand side of your screen you will see total profits - the sum of the profits on your
2 units. Just below thisis net profits - total profitslessthe auction fee. Note, the auction fee will awaysbe



0, so this number will be the same astotal profits.

Finally, your cash balance will be updated following each auction period - positive profits added to it,
negative profits subtracted from it.

Onefinal point: The auction endsin your market when the clock reaches $7.50. At that time you will know
if you have earned an item and the clinching price for that item.

Arethere any questions?

You all haverecord sheets. Y ou must fill thesein during the dry runs so that we can check if you understand
the pricing rules and the profit calculations. (The better you understand the pricing rules and profit
calculationsthemore money you are likely to make). After the dry runswerecommend you continueto keep
these records but do not require that you do so.

Pleasefeel freeto ask questionsaswego along. Let usassureyou, if you have aquestion about what's going
on, you can bet that there are at |least two other bidders who have the same or a similar question in mind.
Please direct all of your commentsto me or one of the assistants. Y ou are not permitted to talk to each other
until the experiment is over.

After 1st dry run - add the following:

Before continuing with the next dry run let me ask and answer some questions others have asked in this
experiment:

1. How much money can | earn? Wedon't know exactly since your earnings depend in part on how you and
the other three biddersin your market bid and in part on luck (the values you draw and the values othersin
your market draw). All we cantell youisthat most of our subjects elect to return for additional experiments.

2. At what price should | drop out at? Y ou can drop out at whatever priceyou like. Recall that your
valueiswhat you will get for any itemsearned. |If we knew exactly how you should behave we would
not have to run the experiment.





