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Problem’s Definition

We consider an electricity market, where generator firms are involved
in a daily reverse auction in order to get the right to supply electricity
to some community during next day. Symbolically:
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in a daily reverse auction in order to get the right to supply electricity
to some community during next day. Symbolically:

o g1,8, ..., 8N, generator firms, with production capacity k; = 1 and
operation cost ¢; =0, Vi € {1,2, ..., N}.

o d; electricity demand for the next day.

o p;j; unitary price offered by generator firm g;.

or:{1,2,...,N} — {1,2,..., N}; ranking of lowest prices.

o uj; utility of generator firm i.

o f,f, ..., fn; density probability function for the price offered by
generator firms, respectively.

o i =fh =..=1fy=f, (symmetrical) Nash equilibrium.
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General
Implement efficiently and improve the algorithm which estimates the

expected aggregated supply curve in the deregulated electricity
market considerated.
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General

Implement efficiently and improve the algorithm which estimates the
expected aggregated supply curve in the deregulated electricity
market considerated.

Specific
o Implement the algorithm in Mathematica.

o ldentify and make improvements for the algorithm.
o Adapt the algorithm in order to run it using parallel computing.
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The Algorithm

Description

The implemented algorithm is divided into three parts:
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Description

The implemented algorithm is divided into three parts:
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Der Fehr and Harbord [1], which has as solution the function we seek.

It is given by:
N

> wi(Hip + H; + pGj(p)) =0
i=1
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The Algorithm

Description

The implemented algorithm is divided into three parts:

o First, it constructs the ordinary differential equation obtained by von
Der Fehr and Harbord [1], which has as solution the function we seek.

It is given by:
ﬁ: mi(Hip + Hi + pGi(p)) = 0
where -
= P(d = i)
H= (1) Fera - Fop
Gilp) = :Z (" 1) Fera - Fop
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The Algorithm

Description

o Then, it solves the equation and simulates 10000 times the game,
taking the average of prices offered (in order). Those points are the
expected aggregated supply curve.
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The Algorithm

Description

o Then, it solves the equation and simulates 10000 times the game,
taking the average of prices offered (in order). Those points are the
expected aggregated supply curve.

o Finally, the algorithm fits those points with a g-Exponential function,
given by:

f(x) = aexpq(fx) +v=a[l+ (1 — q)Bx]ﬁ + v

with 1 )
a,B,v,9g>0 and N-—=-<

2 Blg-1)
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Figure 1: Fitted curve using a previous algorithm
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Figure 2: Fitted curve using Mathematica's function FindMinimum
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Table 1: Errors of fitting

Previous fit SSE  Actual fit SSE

N
5
6
7
8

9
10
11
12
13
14
15

290.59
265.47
226.25
181.55
148.17
119.14
94.95
80.38
66.61
55.69
46.67

0.01
0.02
0.05
0.18
0.03
0.02
0.01
0.01
0.02
0.02
0.01
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Table 2: Execution time

N  t-Normal (Sec) t-Parallelized (Sec)

2.0194
2.51662
3.31717
5.24162
9.87036
21.7877
52.5736
131.711
325.653
813.039
2177.97

1.83669
2.17846
2.62061
3.37762
4.72343
8.01451
17.5051
40.8619
86.8948
233.064
619.596
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Results

Parameters

Research Practise | Progress Presentation

Table 3: Values of parameters

N « I} q

5 9.3 056 0.78
6 398 064 0.84
7 171 0.69 0.88
8 071 075 0.90
9 032 077 092
10 0.13 0.80 0.93
11 0.05 0.86 0.93
12 0.006 0.82 0.95
13 0.01 0.86 0.95
14 0.005 0.83 0.96
15 0.002 0.91 0.95
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