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Appendix A. Simulation Results

To illustrate our propositions, we carried out a set of simulations of the three policy

regimes. We specify a simple, linear, infinite-horizon, rational expectations model that

captures the structure of our theoretical model. We simulate this model and show that

our central hypotheses are borne out in the simulations.

We used Gouel’s (2017) very useful tool for specifying, solving and simulating rational

expectations equilibria with the Matlab CompEcon tools developed by Miranda and Fack-

ler (2002). We used a linear demand function similar to the one used in our experimental

investigations. The annual new supply, g, is constant. Each period αi is either high or

low, which occur with equal probability. The policies of no floor, soft floor and hard floor

are implemented as maximum buyback amounts (ḡ) of 0, g, or ∞ at a given floor price.

We calculate the rational expectations equilibrium carryover and price functions: x(A)

and p(A).1

Figure A.1 shows how expected price varies with the stock (x) carried into the period

under the three policy regimes with a $105 floor price. The expected price functions for

the soft and hard price floor policies have the predicted relationship: the equilibrium price

with a hard price floor is weakly greater than for the soft floor.

Figure A.2 shows the current equilibrium price as a function of availability, again using

a price floor of $105. Prices under both the soft and hard floor regimes lie uniformly

Date: February 29, 2020.
1For our simulations, we use a demand intercept of 105, slope of 0.75, g of 40, discount factor of 0.95

and shock size of 50.
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Figure A.1. Expected Current Price Functions Under No Policy, a Soft

Floor and a Hard Floor in the Linear Demand Example

above the no floor policy. At any availability below 36, the floor is not binding in any of

the three policy regimes, and yet, if availability is slightly smaller than 36 and hence the

price is marginally above the floor price of $105, the price of the soft floor is higher than

the no floor case, and the hard floor price is higher still. Thus, if an unanticipated floor

of $105 were imposed when the price was slightly above that level, the price would jump

up with a soft floor and would jump higher with a hard floor—an illustration of action at

a distance.

To show the effect of the price floor level on prices, we ran 1,000 simulations of the

model at different price floors and calculated the average price for each policy regime in

each of the 200 periods the simulation runs. Figure A.3 give the results for four different

price floor levels: $55, $80, $100 and $110. At the $55 price floor, all three policy regimes

are indistinguishable, since the floor is essentially never binding. The $80 price floor

induces a separation between the no floor policy and the other two policies, which are

indistinguishable from each other. At progressively higher price floors, the average price

under the hard floor moves higher than for the soft floor, and this difference increases as

the floor rises.
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The Equilibrium Carryover Given State s and Shock i

Figure A.2. Current Price as a Function of Availability

Figure A.3. Average Prices for Different Price Floors and Policy Regimes

Appendix B. Instructions to Subjects in our Laboratory Experiment

In this experiment, you will be linked, via computer, to nine other individuals in this

room. Throughout you will interact only with each other, and will never interact with

anyone else.

The experiment consists of two parts. In both parts, there will be 5 rounds, 10 rounds

in total. During each round, you will have an opportunity to earn experimental dollars
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(E$). Upon completion of the experiment, one of the 5 rounds from Part 1 and one of the

5 rounds from Part 2 will be randomly chosen. Your earnings in experimental dollars (E$)

in these two rounds will be added up and converted to US Dollars ($) at the following

rate: 100 Experimental Dollars (E$) = 1.00 US Dollar ($). Your $ earnings (plus the $7

show-up reward) will be paid to you in private at the end of the experiment.

Throughout this experiment, each of you will have the role of a trader in a market for

a generic commodity (“grain”). You will be asked to decide how much “grain” to buy,

sell, or store. Below, we explain what happens in Part 1. There may or may not be some

change in Part 2 in how the market works. If there is any change, you will be given a new

set of instructions explaining it before Part 2 begins.

Please do not communicate with the other participants during the experiment. Should

you have any questions, please raise your hand.

Instructions for Part I:

Product market in grain: Recall that in Part 1, there will be 5 rounds. Each round

consists of two “years.” In every round, at the beginning of the first year, you will receive

both a stock of grain and also a deposit in your money account of E$250. These “starter

stocks” of grain and experimental dollars are intended to launch you and will not be

repeated in the second year. In the second year, however, you will have the opportunity

to buy additional grain at an auction. You will also have the opportunity to store some

of the grain from the first year for use in the second year, to supplement any grain you

may acquire in the second-year auction. In each year, you will have an opportunity to

sell some or all of the grain you own to pre-programmed consumers. We will explain their

buying rules below. Any grain you do not sell in the first year is automatically carried

into the second year.

Earnings (E$) in each round: Your earnings in each round equals the E$250 of starter

funds plus your earnings (E$) from sales to computerized consumers in the two years

minus your costs (E$) of buying additional grain at the second year auction. Any grain

that you hold at the end of the second year is worthless.

Stock of grain: In every round, each of you will start the first year with 4 units of grain.

What you do not sell to the pre-programmed consumers in year one will be automatically

stored for your use in year two.
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Buying from the grain auction: At the start of the second year, there will be a grain

auction where exactly 8 units of grain will be auctioned. You do not have to bid anything.

If you want to acquire more grain than you stored, however, you may submit up to two

bids. Your bid specifies the most you are willing to pay to buy a unit of grain. You may

bid a higher amount (E$) for one unit than for the other. Unsold grain will be retired

and will no longer be available to the market. Each of you will bid anonymously without

knowing the bids of the other buyers.

Price and acquisitions in the grain auction: All successful bidders pay the same

price.

Case 1: If there are 9 or more bids for the 8 units auctioned, then all 8 units are sold.

The highest 8 bids will each win one unit of grain. To determine the price every winning

bidder pays, we will sort the bids from highest to lowest. The price that all successful

bidders pay is equal to the value of the highest rejected bid (the bid that is 9th from the

highest). If the 8th highest bid is submitted by several bidders, the one who gets the

8th unit auctioned will be decided using a randomizing device giving each tied bidder an

equal chance. The price paid in that case is the common bid submitted by these bidders.

Case 2: If there are 8 or fewer bids, then each bidder will win and will pay $E0 (the

winners pay nothing!). Any unsold units will be retired from the market.

Selling grain in the market: In each year, you will have the opportunity to sell units

of grain to computerized consumers. As a seller, you will be asked to post offers for the

units of grain that you would like to sell. Your offer for a particular unit of grain is the

lowest price you would accept for selling the grain. For each of your units of grain, you

may post a different offer. Once the grain is sold to computerized consumers, it is no

longer available. Any grain you do not sell in the first year is automatically carried into

the second year, but any grain that you do not sell in the second year is worthless.

Valuations of computerized (pre-programmed) consumers: There are 48 comput-

erized consumers in the grain market. Each consumer would like to consume one unit of

grain in each year but values a unit consumed in year 2 differently than one consumed

in year 1. Table 1 summarizes, in its 48 rows, the most each of these 48 consumers

would be willing to pay (their “valuations”) for one unit of grain consumed in year 1

or year 2. We have ranked the 48 consumers from highest to lowest according to their
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valuations. The consumer with the highest valuation receives the index 1, the consumer

with the lowest valuation receives the index 48. Column 1 of Table 1 lists the indices of

the consumers. Column 2 indicates the valuations of the consumers in year 1. In year

2, consumer willingness to pay for grain can be either high or low. Column 3 indicates

the valuations of the consumers in year 2 when demand is high, that is if every consumer

has a higher valuation than in year 1. Column 4 indicates the valuations of consumers if

demand is low, that is if every consumer has a lower valuation than in year 1. High and

low demand occur with equal chances and you will be told at the start of year 2 which of

these two situations has occurred.

The highest valuation for one unit is E$198 in year 1. In year 2, it is E$258 if demand

is high and E$138 if demand is low. Note that as one moves down one row, the valuations

in Columns 2, 3, and 4 decrease by E$2.

Market price for grain: In the market some of the traders (including you) will succeed

in selling units to some of the computerized consumers. All transactions will take place

at the same price.

In order to determine who makes a trade, we use the following procedure. First, we

rank offers of the traders from lowest to highest, giving any tied offers distinct ranks, and

we rank valuations of the computerized consumers from highest to lowest. Second, we pair

the lowest offer with the highest valuation, the second lowest offer with the second highest

valuation, until we run out of offers. Third, we discard incompatible pairs—pairs where

the buyer values the unit at less than the seller requires to sell it. Every undiscarded

pair results in a transaction. All transactions take place at the same price: the lowest

undiscarded valuation. We refer to this price as the “market price.”

Example: We can use the example in Table 2 to describe how we determine the market

price and quantity. Suppose it is year 2 and the demand is high. The valuations of

the 48 consumers are ranked highest to lowest in Column 2 (for your convenience, we

have duplicated the information in Column 3 of the previous table) and the offers of the

traders are ranked lowest to highest in Column 3. Find the lowest row such that the

valuation in Column 2 is greater than or equal to the offer in Column 3. The

entry in Column 1 is the quantity sold and the entry in Column 2 is the price

per unit (E$) that every trader receives. So in this example 42 units would be sold
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at a price of E$176. At that price, there are exactly 42 buyers willing to pay E$176 and

42 units offered by traders at a price E$176.

Why not some other row? Try it. A row further toward the bottom of the table results

in a price so low that there would be more buyers willing to purchase at that price than

units offered at that price. Similarly a row closer to the top of the table results in a price

so high that there would be fewer buyers willing to purchase at that price than units

offered at that price.

Note that the price earned from a sale in the grain market can be greater than or less

than the price paid to acquire a unit in the auction.

Summary of Part 1:

There will be 5 rounds of two-year grain market games. At the start of each two-year

round, you will receive (1) E$250 and (2) 4 units of grain. At the start of second year,

you will also have the opportunity to buy additional grain in an auction where all winning

bidders pay the same price.

In both years, you will make offers to sell grain to pre-programmed consumers. In the

first year, any grain you do not sell will be carried automatically into the second year,

and will supplement any grain you may acquire in the second-year auction. At the end of

the second year, any unsold grain will have no value.

All grain sold to pre-programmed consumers will be sold at a single market price that

is set so that no unit is sold unless the most consumers are willing to pay for it exceeds

(or equals) the asking price (offer) of the trader who owns it. As for the traders who make

no sales and the consumers who make no purchases, even the consumer with the highest

valuation among them is unwilling to pay as much as the trader with the smallest asking

price requires.



8

Instructions for Part 2 (Baseline Treatment)

Part 2 will consist of another 5 rounds of the same two-year grain market games as in

Part 1. There are NO changes in the rules regarding how the markets operate.

Instructions for Part 2 (Reserve Price Treatment–SOFT-HIGH)

Part 2 consists of 5 rounds of two-year grain markets. There is only one change: now

no bids lower than E$128 may be submitted in the grain auction. When Part 2 starts,

this minimum allowable bid (E$128) will appear on everyone’s computer screen.

Price in the grain auction: The price is calculated in the same way as in Part 1, with

only one exception: If the number of bids is less than or equal to 8 then every bid will

be successful and will pay E$128 on each winning bid. Therefore, the price in the grain

auction will never fall below E$128.

Note that, despite the requirement that bids in the auction equal or exceed E$128, the

price in the grain market can still fall below E$128.

Instructions for Part 2 (Hard Price Floor Treatment–HARD-HIGH)

Part 2 consists of 5 rounds of two-year grain market games. There is only one change: in

year 2, there is now a special buyer in the grain market in addition to the pre-programmed

consumers of Part 1 who is willing to buy unlimited amounts at a price of E$128. This

changes the bid schedule in the following way: all bids lower than E$128 are replaced by

E$128 in Column 4. This is shown in Table 3. Note that, because of this change, the

price in the grain market will never fall below E$128 in year 2.

Other than the change in the bid schedule in the second year, two-year markets operate

exactly the same way as in Part 1.
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Table 1. Valuation Schedule (in E$) of the Pre-Programmed Buyers in

the Grain Market
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Table 2. How the Price is Calculated in the Grain Market
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Table 3. Valuation Schedule of the Pre-Programmed Buyers [Hard Floor

Treatment]
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Appendix C. Additional Analysis

Table C.1 shows average prices observed in year 1 spot market both for Part 1 and Part

2.
 

Average Year 1 Prices 

 Part 1 Part 2 
 Observed Predicted Observed Predicted 
BASELINE 155.27 

(1.45) 
152 152.00 

(1.20) 
152 

SOFT_HIGH 155.33 
(1.39) 

152 152.87 
(1.29) 

156 

HARD_HIGH 157.27 
(2.84) 

152 157.47 
(2.05) 

164 

SOFT_LOW 153.73 
(2.35) 

152 150.67 
(1.58) 

152 

HARD_LOW 153.13 
(1.49) 

152 147.80 
(1.91) 

152 

Standard errors in parentheses. There are 6 observations per cell. 
 

 

 

Table C.1. Mean Year 1 Prices

While our main results are related to period 1 behavior, we also study period 2 behav-

ior, since it helps us understand subjects’ choices in period 1. We start with the number of

units purchased in the auction in period 2. We expect subjects to buy all eight units in all

treatments independent of the realized demand, with one exception. In the SOFT HIGH

treatment, subjects should not buy any grain when the demand is low, since the predicted

market price in this case is only 104 (well below the reserve price of 128). We find that, as

expected, in all treatments and all realized demand, with the exception of SOFT HIGH

treatment when demand is low, subjects buy all eight units (the mean number of units

purchased is 8 with a standard error of zero). In contrast, in the SOFT HIGH treatment

with low demand, subjects buy 4.67 units of grain (with a standard error of 1.05). While

subjects buy significantly fewer units compared to other treatments, they also buy sig-

nificantly higher units than zero (all comparisons are significant at the 95% confidence

level).

Figure C.1 shows the total number of units purchased in the auction over rounds.

Note that only the rounds with low demand shocks are shown in this figure, since when

the demand is high, individuals always buy eight units. It is possible to see that over



13

the rounds, individuals decrease their total purchases. Since they only face low demand

either two or three times in Part 2, it is reasonable to suppose that there were insufficient

rounds to allow the market to converge to the theoretically predicted level.
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Figure C.1. Total grain purchased in SOFT HIGH for each session when

demand is low

Next we look at the prices observed in the auction (see Table C.2). Since predictions

differ not only based on treatment but also on the realized demand, we calculate the

average price for each treatment and demand. Once again, standard errors are based

on six independent observations (averages over rounds for a given session and demand).

Predicted auction prices are based on the predicted spot market prices. In a competitive

market, we expect auction prices to be driven up to the spot market level. Surprisingly,

we do not see that. All prices are substantially lower than expected. The only exception

is the SOFT HIGH treatment with low demand. While theory predicts that no units will

be purchased, in all sessions we observed some units to be purchased and the average price

paid was equal to the reserve price of 128. While prices are not equal to the expected

levels, there is once again learning. For the BASELINE treatment, where there is no policy

change, we see that auction prices are closer to the predicted levels in Part 2 relative to

Part 1 for both the low and high demand. The same is true for both the HARD HIGH

and HARD LOW treatments as well where the predicted prices do not change between

parts.
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Average Auction Prices 

 

 Part 1 Part 2 
 Low High Low High 
 Observed Predicted Observed Predicted Observed Predicted Observed Predicted 
BASELINE 69.44 

(10.20) 
92 145.42 

(16.58) 
212 77.92 

(5.95) 
92 164.61 

(15.49) 
212 

SOFT_HIGH 61.19 
(3.77) 

92 134.78 
(12.59) 

212 128.00 
(0.00) 

- 153.92 
(6.58) 

208 

HARD_HIGH 72.86 
(6.90) 

92 116.53 
(11.47) 

212 103.67 
(8.03) 

128 137.39 
(13.30) 

200 

SOFT_LOW 60.00 
(5.05) 

92 102.94 
(8.83) 

212 74.58 
(2.00) 

92 118.78 
(16.02) 

212 

HARD_LOW 61.44 
(6.31) 

92 124.39 
(16.57) 

212 73.31 
(4.86) 

92 138.25 
(16.13) 

212 

Standard errors in parentheses. There are 6 observations per cell. 
 

 

 

Table C.2. Mean Auction Prices

Finally we also look at the period 2 prices (see Table C.3). We see that soft price

floor increases the Year 2 prices when demand is low but, as expected, the increase is

not as large as the hard price floor. This is consistent with the incentive to carry over

significantly more when price floor is hard compared to when it is soft.
Average Year 2 Prices 

 

 Part 1 Part 2 
 Low High Low High 
 Observed Predicted Observed Predicted Observed Predicted Observed Predicted 
BASELINE 99.22 

(1.29) 
92 218.11 

(1.91) 
212 97.78 

(1.78) 
92 216.56 

(2.07) 
212 

SOFT_HIGH 99.33 
(1.90) 

92 215.89 
(2.34) 

212 106.78 
(1.96) 

104 215.39 
(1.61) 

208 

HARD_HIGH 97.06 
(2.18) 

92 216.28 
(2.13) 

212 128.00 
(0.00) 

128 210.5 
(1.89) 

200 

SOFT_LOW 101.11 
(1.42) 

92 219.33 
(1.88) 

212 100.06 
(1.16) 

92 216.33 
(2.08) 

212 

HARD_LOW 98.72 
(1.21) 

92 217.44 
(1.34) 

212 102.44 
(1.92) 

92 218.78 
(2.08) 

212 

Standard errors in parentheses. There are 6 observations per cell. 
 

 

 

Table C.3. Mean Period 2 Prices
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