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expected payoff; = SMP - x; - Z yi(wij,k) . Qi(wij) (3.1)
j forall
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ai'(li) > 0, ai”(l,:) < 0, (33)
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Pseudo-code 1: efficient allocation rule

1: Operator determines the procurement amount m

2: Order the agents in descending order according to social welfare, sw;
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3: Set acc(n) asaccumulation of expected capacity for n agentsinthe order
4: foriinrange (#of agents):

5: Allocate x; to n-th agent’s procurement amount, X;

6: If acc(i) > m:

7: Let n*be the i

8: Allocate m — acc(n*) to i agent’s procurement amount

9: Allocate 0 to rest of agent procurement amount

10: break

11: End

Aol 1. &9 &84 (Allocation efficiency)
stk @84 (Allocation efficiency) ol &3  +3 (allocation rule)©]

WAUZ BEeld SEAEY FAL A8 5 A W KT ol
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stet &84 (allocation efficiency) 2 7FRIt},
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7}shof] whel vk Abe] 7)1t 7A] (expected valuation) 3 F7pgkc). Sk
HAALe] Adn]g e mlgete] HA o] Fab o] AFE. wEkA Ak
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t;(6;) = Z v;(X(6,),6;) —vi(X(6),6,) — B - Z v;(X_:(6)), 6;) (3.8)
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Pseudo-code 2: VCG-payment rule

1: Operator computes summation_1 of expected valuations according to
efficient allocation.

2: for i in number of agents

3: Del bid of agent i and allocate again to compute new allocation

4: Compute summation_2 of expected valuations which excludes agent i

5: Set payment of i agent as (summation_1—summation_2 — valuation of i)

6: End

oj¢} o] Am HAAE AE AR FAS REFsto] Ee] T
7H s ARgE AR et AAdES AAree] ASd = dvh T
A &= bR Abel 7 7R o] oist &9 &84 (allocation efficiency) ©]
BAE MAYSFoER2 VCG WAYUFS Al AdAEE 394 (incentive

compatibility) & W53 4 Ut}

lo

Aol 2. AAE B 534 (Incentive compatibility)
QIAE Y. 534 (incentive compatibility) @& HAUS ZFrojxpSo] Eel9
ag3 Hogkslr] f1s8l &4 deFoly d#2S HekA she Ad Aol

Al 3. & =wolA AAEHE FAE 73 (payment rule) o] T 22
FA o2 Ao Zgrtxe] st g a8 (allocation efficiency) <
Ad w, g HAUSLS AdAMElE 334 (Incentive compatibility) =

shziet,
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payment(i) = t;(6;) = Z vj(X(Hj), 0)+h(O_)VvVj=1..,n (3.9)
J#i

where h;:0_; > R is any arbitrary function

2 #usshs el A Qe @
Ao theol Aol ik 2

w; (X;(6,),0;) > u;(X;(6),6,)

(3.11)
ojF &o] W tgd #2 FeHs e F vk
v (X;(6,),6;) + t,(6)) > v (X;:(6)), 67 ) + t,(6)) (3.12)
t;(0)9 t;(6)F A9 AT A (payment rule) ol 2J&l & glstd,
t:(6;) = 2 ”J‘(X(gi' 0-0, 9}‘) — vi(X(6,,6-,),6,)
JEN (3.13)
- B z v (X-4(6,,6-)),6))
i
t:(0F) = (X(@67,6_),0,) —v,(Xx(67,6_,),0;
i(67) ;v]( (6:,6-.6;) = vi(X(6},6-).6) (3.14)

8w (X6,0.).6)

J#i
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gAY didel =7l & AERFAS H FAE A 5 QU =3
VCG "WIAYUSFS 7Rk b x5 AdAlste] A AL A F A4
71 7 Aol 71efst JEE wbdet Aakas wAY 3|eFe] A4E F
AE=F ST o] RE ZRAA BRI T A7 gE F ubEAbr)

ZHA 2 HF 71 582 v 2k

Al ‘A—%)

HE AU L

po

B
==
O
mt
ol
o

gk 1A (allocation rule)
4t 35 (payment rule)

,___________-\
’ \
Eii A

9 4 AR A A A AR Tz A

18
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Abstract

An auction mechanism of renewable
energy prediction policy considering the

investment in information acquisition

Gyuhun Kang
Department of Industrial Engineering

The Graduate School

Seoul National University

Along with the declaration of the 2030 national greenhouse gas
reduction target, the government established policies related to renewable
energy and prepared various institutional mechanisms for technological
development. Among them, the "Renewable Energy Generation Prediction
Policy" aims to improve power of generators' prediction by paying them
incentives according to their accuracy in predicted generation based on
fixed price level. However, the fixed price structure did not take into
consideration of future related uncertainty and market price. And the
method of calculating the error rate is likely to maximize profitability
without enhancing the predictive power of power generators. This study
aims to identify potential problems that may arise from the current "

Renewable Energy Generation Prediction Policy " and redesign the policy

through mechanism design and information theory between power
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generators and government. This study sets the generators’ utility from
improving predictive power through investment for information acquisition
and the auction mechanism is proposed and analyzed in accordance with
the purpose of improving predictive power.

Unlike the existing system, the "Renewable Energy Generation Auction
Policy" proposed in this study designed allocation rules and payment rules
so that power generators incentivize can Iincrease Investment in

information acquisition. It was also shown that the allocation efficiency

and incentive compatibility was satisfied through the proposed mechanism.

As a result of the analysis, the proposed "Renewable Energy Generation
Auction Policy " increased the level of information acquisition from 19.3%
to 38.52%, and the investment for information acquisition increased by

about 2.6 times.

Keywords: Renewable energy, information acquisition, Auction,

mechanism design

Student Number: 2021—-26510
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