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Installation Instructions

Step 1: Download the Microsoft Software Installation file OligopsonySetup.msi. Run the
file and select ‘next.

”
ﬁ! Cligopsonyl.0

Welcome to the Oligopsonyl.0 Setup Wizard

The installer will guide vou through the steps required to install Oligopsony] .0 on vour computer.

WARMIMG: This computer program iz protected by copuright law and intermational treaties,
IInautharized duplication ar distribution of thiz prograrm, or any portian of it, may result in zevere civil
ar criminal penaltiez, and will be prozecuted ta the marimum extent pozsible under the law.




Step 2: Select the file location on your PC for where you want the program installed.
Note, remember this location. The software does not create a desktop shortcut.

ﬁ! Qligopsonyl, B |

Select Installation Folder

The ingtaller will inztall Qhgopzonyd .0 ta the fallowing folder.

Toingtall in thiz folder, click "Mest". To install to a different folder, enter it below or click "Browse",

Enlder:
C:%Program Files [#86]MicrozoftsOligopsany . 0% [ Browsze... ]

[ Diisk Cost...

Install Oligopsory 1.0 for yourself, ar for anmyone who uses this computer:

(@) Everpone

7 Just me

Cancel ] ’ < Back ] ’ Meut =




Step 3: Run the installation program by selecting ‘next.’

ﬁ! Cligopsonyl.

Confirm Installation

The installer iz ready to ingtall Qligopzony .0 on pour computer.

Click "Mewt' ta start the ingtallation.

Cancel ] [ < Back ] [ Meut » J




Background and Purpose of
Oligopsony 1.0

Oligopsony 1.0 is a .Net forms
application that simulates multi-bidder
uniform price auctions in a Monte Carlo
environment. Uniform price auctions are
one common format of auction,
commonly used to procure commodities
like electricity, wine, etc. The application
runs as many auction iterations as the
user wishes, limited only by the user’s
computing power. The results can be
evaluated through the software, or
copied into text files to import into
statistical software. The software also
allows the user to specify up to two
types of bidders, to incorporate features
of oligopoly behavior in the auction.

The specific application of Oligopsony
1.0 began with an analysis into
contemporary transferable property
rights markets designed to curtail
emissions from point sources such as
electricity generators, also known as
cap-and-trade markets. These markets
have been used, and are currently being
used, in many nations.

Within cap-and-trade markets, there has
been great debate regarding the
appropriate method for allocating, or
distributing the allowances to be used by
market participants. Historically, these
allowances have been divied out
directly by central planning authorities,
usually a  federal or regional
government. Directly allocating the
allowances, or grandfathering them, has
received criticism from policy experts

because it has led to inefficient market
outcomes, and political misallocation.

More recently, an alternative
distributional method for these cap-and-
trade markets has been proposed by
policy experts. This alternative allocation
method uses auctions to distribute
allowances to market participants.
Auctions have been shown to be
particularly useful in the in the
telecommunications sector, in
determining more efficient allocations of
broadband spectra.

In auctions, market participants are
required to purchase allowances rather
than receive them freely from central
planning authorities. One strong positive
for auctions is, that auctions can provide
an additional incentive to market
participants to reduce emissions output
beyond the point that they would
otherwise be in a system of
grandfathering.

Despite the many allocative benefits of
auctioning,  fundamental  problems
associated with the market in which they
operate can lead to gross inefficiencies
and inefficacies of the cap-and-trade
system. In particular, cap-and-trade
systems are often utilized in the
electricity sector. Because of the
inherent design of most electricity
markets (both regulated and
deregulated), problems of natural
monopoly remain. A natural monopoly
occurs when services cannot (or should
not) be provided by more than one firm.
Electricity production is a key example. It
would be highly inefficient for multiple
companies to place competing power
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lines on the street in front of your home.
As such, only one company provides
these services within a relevant service
area. To keep these companies from
charging excessively high rates, markets
are often regulated and extreme
convolutions of overlapping markets can
exist.

Just like firms in most other industries,
however, firms within the energy sector
can work as diligently as possible to
reduce their production costs.
Oftentimes, this means that they have
an incentive to utilize cheap fuels and
potentially dirtier generators. The
purpose behind cap-and-trade markets
is to find the most efficient production
approach possible for realigning these
incentives of firms, to minimize what
economists call negative externalities.
These are, essentially the negative
effects to society from cheap and dirty
production of electricity, in the form of
smog, air and water pollution, or
greenhouse gas emissions.

Given this, it is perfectly rational to be
concerned that the problems associated
with natural monopolies may also spill
over into the cap-and-trade market. This
is possible because it is those exact same
firms that operate regional monopolies
that operate within the cap-and-trade
market. The concern that this form of
market failure (i.e., oligopoly) may still
negatively affect these markets is ever
present on the minds of regulators and
policymakers alike. This motivated the
design and structure of Oligopsony 1.0.
It is a software application designed to
simulate cap-and-trade emissions
market auctions. The software enables
the user to test the extent to which

market power can be exercised within
these markets, given varying parameter
changes in the market structure itself.
The software can also be applied to
many other auction contexts using the
uniform price format.

The wuser is encouraged to read a
published paper by Dormady that
introduces the software and utilizes it
for analysis. This paper can be
downloaded at:
http://www.sciencedirect.com/science/a
rticle/pii/S0301421513005077

What is Monte Carlo Simulation and
Why Should We Use It?

Monte Carlo simulation is a method of
reproducing an event or occurrence in
multiple iterations to determine the
probabilistic nature of the event or
occurrence. Oligopsony 1.0 in particular,
reproduces hundreds or thousands of
uniform price auctions, and returns to
the user the entire range of possible
outcomes from those auctions. The user
can then take those values and
determine the likelihood of a particular
auction outcome or bidding event from
the large sample.

Why use Monte Carlo for emissions
auctions? It is an unfortunate state of
affairs that when billions of dollars of
public money are placed into private
markets, standards of disclosure and
accountability seem to be forgotten. In
contemporary emissions markets, nearly
all bidding information is hidden from
public  disclosure.  The Regional
Greenhouse Gas Initiative (RGGI Inc.), for
example, has actually created a non-
profit organization to conduct emissions

6



auctions, making it quite difficult for
federal or state sunshine and disclosure
laws to apply.

If that information was available,
standard forms of data analysis could be
conducted with the data, such as
tabulation, statistical and multivariate
regression analysis, as well as more
complex analyses. Given that
information is not released, there are
only a few options available for
evaluating auctions, including game
theoretic modeling and simulation.

More importantly, even if the auction
data were available, it would be very
difficult to run hypotheticals. In other
words, what if you wanted to ask
questions like the following. How would
the auction results be different if bidders
placed different types of bids? How
would the auction results be different if
there were more/fewer bidders? How
would the auction results be different if
the secondary/resale market currently
cleared at a higher or lower price?
Addressing these questions is of the
utmost importance to policymakers,
market participants, and other
stakeholders involved in the markets,
including academic researchers.




& CUGOPSONY 1.0 S

How to Use Oligopsony 1.0

Setting Up the Initial Parameters

Setup for a simulation begins with the
"Set Parameters" button in the top left
of the program window. Click that
button.

p Set Parameters

ho (Min, Mean, Max) bfhige Loss (Min, Mean, Max)

Profit

When the Set Parameters Window
opens, you will see several input
parameter text boxes. You can enter
all of the market parameters you
would like to simulate into each of
those input boxes. What each of those
boxes represent is described next.

Total Quantity to be Auctioned

This refers to the total quantity of the
commodity to be auctioned. For the case
of emissions markets, this refers to the
total quantity of emissions allowances
that will be auctioned. This value is the
total market cap of allowances or
permits sold in that particular auction,
and does not refer to a total quantity
cap per market participant.

Fringe Max Bid Quantity (Constraint)’

All of the fringe bidders (that are neither
monopolists nor oligopolists) must place
a quantity bid. This refers to the total
number of allowances that they wish to

1 Note: Oligopsony 1.0 considers two classes of
bidders, firms that have market power
(oligopsonists) and firms on the competitive fringe
that have less influence over the market. Interested
readers should see: Hahn, RW. (1984). Market
power and transferable property rights. The
Quarterly Journal of Economics, 99: 763-765.

Fo

purchase. Given that multiple bids per
bidder are permitted in Oligopsony 1.0,
the Fringe Max Bid Quantity is the total
cap on the sum of all of each bidder's
bids.

For example, if a value of '2,500" were
entered, all bidders of the class "Fringe"
could bid for as many as 2,500 emissions
allowances. This means that an
individual bidder could place one bid for
2,500, four bids that added to 2,500,
two bids (2,000 and 500), or any possible
combination therein.

Fringe Min Bid Quantity (Constraint)

This sets the minimum quantity that
each bidder must bid for, who is in the
class "Fringe". So, if the maximum value
is set at 2,500 from above, and the
minimum value is set at 500, then each
bidder can bid for a total of no more




than 2,500 and no fewer than 500
emissions allowances.

Oligopsonist Max Bid Quantity (Constraint)

This has the exact same properties as
the Fringe Max Bid Quantity, except that
it applies to the bidder class
"Oligopsonist." So, setting a value of
10,000 here means that the sum of all of
any oligopsonist's bids (he can bid once
or many times) cannot exceed 10,000
allowances.

Oligopsonist Min Bid Quantity (Constraint)

This has the exact same properties as
the Fringe Min Bid Quantity, except that
it applies to the bidder class
"Oligopsonist." So, setting a value of
1,000 here means that the sum of all of
any oligopsonist's bids cannot be less
than 1,000 allowances.

i OUGOPSONY 1.0

Number of Oligopsonists

The number of oligopsonists refers to
the number of oligopsonists the user
wishes to simulate. Entering a value of 4
here would simulate an auction market
in which there would be 4 oligopsonists
(plus other fringe firms).

Number of Bidders

Entering a value of 50 here would
produce a market simulation in which
there are a total of 50 firms overall. If
the user entered '4' oligopsonists in the
Number of Oligopsonists entry, and a
'50" in the Number of Bidders entry, the
simulation would proceed with 4 firms in
the category oligopsonist, and 46 firms
in the category fringe, with a total of 50
firms in the market overall. As a result,
an additional entry field for the number
of fringe firms would represent an
impractical redundancy.

= Make f Go Copy POs into Pn Arza Copy Fringe Loss irto On
Po {Min, Mean, Max) Fringe Loss {Min, Mean, Max) Profit/Oligopsonist (Min, Mean, Max) Profit/Fringe (Min, Mean, Max) Mean./Cligopsonits Bidder Identifier Pn
I I I
InputDataForm ‘ |t
Idertfiers | B [Pn, Qn and Fn] | C [Cn] |
o [Gt]Total Quantity to be Auctioned Price Constraints (Min, Mean, Max, and Standard Deviation)
Oligopsonists
Fringe Max Bid Quantity (Constraint) Min
|
Fringe Min Bid Quantity (Constraint) Max.
Oligopsonist Max Bid Quantity (Constraint) Standard Deviation
Fringe
Oligopsonist Min Bid Quantity {Constraint) Min
Mumber of Oligopsonists Manx
Number of Bidders Standard Deviation
y Market Price (B
[ c [ apry |[ Cose |




Secondary Market Price (Exogenous)

Oligopsony 1.0, calculates the profit of
each individual firm bidding into the
market.? Profit in cap-and-trade markets
is not clear cut, which should be stated
at the outset. Profit in energy markets,
which is often highly regulated at the
state level, can come from an agreed
upon rate of return from state
regulators. Profit can also come from
resale of excess allowances onto
secondary and bilaterial markets. Given
that the approved rate of return varies
across  jurisdictions via a highly
complicated regulatory process,
Oligopsony 1.0 allows the user flexibility
to indirectly set the rate of return by
calculating the profit from an assumed
100 resale, and allowing the user to

2 The profit of firms bidding into the market is given
by the simple profit function:

me=(Ve —R)Q'—Qn) = APeAQ, i
which;

The secondary market profit

HF =

function associated with bidder ‘F,

Ve = The secondary market resale
value of allowances for bidder ‘F,
Q'F = The quantity of allowances

awarded to bidder ‘F’, and
QF a = The quantity of allowances

bidder ‘F* must surrender for compliance
obligations. Oligopsony 1.0 sets Qp, to zero

endogenously, as the compliance function of
individual firms is beyond the scope of Monte Carlo
analysis. Readers are encouraged to see:
Dormady, N. 2013. Market Power in Cap-and-Trade
Auctions: A Monte Carlo Approach. Energy Policy,
62:788-797.

specify the secondary market (resale)
price exogenously. Simply put, the user-
specified secondary market price sets
the current prevailing market price for
the commodity being auctioned.

Price Constraints (Min, Max and Standard
Deviation)

As mentioned previously, Monte Carlo
analysis of this sort can benefit from
structured random variation. The bid
price associated with each firm's bid(s) is
independently and randomly drawn
from a Gaussian (Standard Normal)
distribution. Oligopsony 1.0 allows the
user to specify these parameters
separately by  type of  firms
(oligopsonist/fringe).

Running a Single Auction Simulation

Oligopsony 1.0 provides a full bidding
matrix if the user selects a single
iteration. This can be done by inserting
‘1’ in the number of simulations box.

When this is done, the bidding matrix
will pop up and will indicate all bidders
and their bids, rank ordered by bid price.
The bid matrix contains three columns.
The first column is the bidder’s bid price,
the second column is the bidder’s bid
guantity, and the third column indicates
the bidder number, or identifier.

Note that the software limits the
quantity of individual bids of any single
bidder to at most four separate bids.
Also note that the software separately
color codes oligopolist bids in red color
font. This allows them to be easily
distinguished by visual inspection.
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http://www.sciencedirect.com/science/article/pii/S0301421513005077
http://www.sciencedirect.com/science/article/pii/S0301421513005077

o5l BMatrixForm
B=Nx3

Tl r T2 1035
1 217 &2 58
1 217 22 279
41 208 &2 673
5l 203 52 62
fix1 203 62 203
Pl 202 B2 706
1 197 B2 2451
Sl 195 22 4912
101 193 102 1387
111 193 T2 pgag
121 192 122 150
131 192 132 1255

-
Tx3 2

23 1 £
I3 1

43 17

B3 25

6x3 50

B3 10

&3 21

3 3

13 16

1123 42

123 12

133 4a )

Running Multiple (or thousands) of
Simulations

Running  multiple  simulations,  or
iterations, can be done by increasing the
iterations count in the simulations input
box. You can run thousands!

When the user runs multiple auction
simulations, the individual bid matrix
does not pop up as a separate pop up
box. The user can view that information
individually for any of the n auction
iterations by clicking on any row in the
price box. When an individual auction is
selected by clicking on a price row, the
individual bid prices and quantities for
each bidder identifier are provided in
the far right three columns.

The left four columns provide auction
clearing information. The first column
provides auction clearing price. The
second column provides the fringe loss.
This is the quantity of permits that non
oligopolist bidders bid for, but did not
win or obtain in the auction. The third
column provides the total profit of the
user-specified n oligopolists. And the
fourth column provides the total profit
of the user-specified n fringe firms.

Simple summary statistics are provided
in the boxes directly above those
columns. The values provided are the
minimum, mean, and maximum.

The column labeled “Mean/Oligopolist”

indicates the average bid price of the
user-specified n oligopolists.
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I oLIGOPSONY 1.0

Set Parameters

Copy POs into Pn Area Copy Fringe Loss into Gn

Exporting Data

The output boxes in the far three
columns are all formatted as text boxes.
This means that the user can copy and
paste the outputs directly from those
boxes into spreadsheet applications or
statistical software applications.

Exporting aggregate auction clearing
statistics, such as all auction prices and
all fringe loss values, can also be done. In
the top right-hand side of the
application there are two buttons
labeled “Copy POs into Pn area” and

Po (Min, Mean, Max)} Fringe Loss {Min. Mean, Max) Profit/Qligopsonist (Min. Mean, Max) Profit/Fringe {(Min, Mean. Max) Mean/Cligopsonits Bidder Identifier Pn Qn
213 1783 (77457 22 110343958 2135 3 ~ [2o7 ~ [112
1331 26225 04 160360 45 436592.33 16.87 1 2182 12579
2315 52123 53978541 o 661 3 o164 2547
2063 35 2152 291
5,09 2 2138 11466
111 a1 119 1282
212 15 211 207
Po A || Loss 774579.42 ~ [5137342 A ig 12 5105 503
6702542 176556 16 533 21 2094 1150
45734 0 v 1236 18 2092 33
1662 29905 [170290.56 Brecrst 19.35 28 2031 580
1128 1393 7083336 et 1358 11 2089 539
0 107170116
B.04 31034 0 489229.8 123-3; ;5 % g 1687
319 38831 0 EErE 132 5 2059 696
1329 6630 0 B 1855 22 2025 32
316880.74 J1918.] 1157 25 20.41 153
9,09 5972 37294756 13981902 e 2 2041 s
2254 7770 -233110.2 -17738.98 8 3 503 13625
1085 6776 By [ Da074224 453 42 2026 1633
8.17 15562 64205314 4TBE0EG e H o B
635 52047 0 I 10.29 44 2003 62
e 52064088 :
10,02 33463 234330 04 eyt 581 24 1959 7
103817.7 ; 19.27 21 19.95 56
8.87 50110 o 1012524.43 2055 17 19.34 125
202 5585 Er.am 48 ﬂéﬁﬁ 1278 m 1992 147
17.78 68123 H Sanata 74 123 11 19.87 114
15.04 8501 0 589315.2 23.04 32 19.81 896
- o EfHi 5,01 12 1972 1833
296 44380 17096.04 76971 51 2.52 13 1965 1783
358 47797 B e 1727 23 1963 1871
120 7873 2245992 52961 03 e 0 o e
17.22 7377 133035 65066196 Eoch & na 150
2162 e 515216.97 oaaa.o8 701 0 19.48 15
1881 7 o 12245712 57 H 184 e
2 5983 -303752.24 73436415 He A e e
1239 4277 | 40096.85 e 2424 29 1325 1674
1984 26729 P S 1975 11 1922 1420
2007 15489 6426634 -22046.79 s 8 e e
709 42317 Efriard iy 372 5 12.13 1645
513 35166 o asa152 .21 20 19.08 1206
1261 3110 40726718 419352 65 it Hd 1o b
1422 6302 ) 26015.56 0BT 1432 27 18 1887 219
017 5815 ® a5 450002 75 16.47 i 128 1255
926 13525 B -929917.53 i e s
.31 31847 o ooz % e A
15.73 v || 823 1286307 1856 1213
< > < > B v v 2§ v 1§ 52 v 1%47

“Copy Fringe Loss into Qn.” By clicking
on either or both buttons, the user
copies the first two columns directly into
the last two columns, converting the
auction clearing summary statistics into
exportable text. Then, the user can
simply copy and paste the auction
summary statistics.

Enjoy!

12



