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(1) Formulate cujeciive of simulation
experiment

pre-
(experimental
phase

(2) Chassification of variables

Factors. factor

13} Definition of response variabies and
respente vari

factors

(4] Select appropriste foctorisl design

15) Estimation of experimental errar
variance

.
(6] Performing simulation experimen

17) Analyzing effects
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Classification of Variables
Independent variables Control variables Dependent variables
1)L [ Igorith 2) Length of ilibri 7 li
(1) Learning algorithm ength of equilibrium (7) Quality, . of leaming

(2)
(3) Strategy set (8) Speed,
(4) Real productivity (9) Stability
(5) Report of opponent
(6) Number of ticks

truthful reporting
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double lamda
double T

double T_i

double T_max
double[] strategies

double pi
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Table of Factors - Top-Level DOE, Research Question "Complexity of Groves Mechanism"

Factors Factor Level Ranges Responses
Learning Algorithms Zero Intelligence R - Quality -
Reinforcement Learning T - Speed = Mg
: : ) = truthful reporting
Experience Weighted Attraction E - Stability
ticks N

Sub-DOE Zero Intelligence
Sub-Factor .
Sub-Factors Level Ranges Responses
S I .F: : SQ ua::;y ... of learning
= =pee truthful reporting
E - Stability
Sub-DOE Reinforcement Learning
Sub-Factor
Sub-Factors LevelRa Responses

= el gy of learning

- 1l

kR N Lk Spegt_i truthful reporting

E - Stability
Sub-DOE Experience Weighted Attraction
Sub-Factor
iRt Level Ranges

p €[0.1]
a €[0,1]
9z €[0.1]
A €1[0.1]
ticks N

Responses
G of learning
T - Speed ;

E - Stabilty truthful reporting

JE

esponse
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[ 1]
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2 6P9
2k Design
Factors Factor Level Range Factor Levels Respresentation

P €1[0.1] {0.15, 0.85} L+

o €1[01] {0.15, 0.85} -+

@z €10.1] {0.15, 0.85} )

A €10,1] {0.15, 0.85} )

ticks N {1000, 5000} T3 }
BE € [0,1] {0.15, 0.85}
F A € [0,1] {0.15, 0.85}

fioks + # N {1000, 5000}
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Design matrix Sub-DOE EWA
L Facon
DP ticks [ o p2 A
1 . - - . .
2 . . - . +
3 . 2 . + .
4 . . - + +
5 - - + - -
6 . H + z +
7 4 + ¥ .
8 : = + + .
9 z ¥ & s x
10 3 + = = +
" - + = + -
12 & + = + +
13 k * * o =
14 . + + - +
15 - + + + ]
16 & + + + +
i + = = a ]
18 + = = = +
14 - N = + .
20 + = - + +
Fa + £ + & =
22 + N + : +
23 * S + + -
24 + - - + +
25 + + = B
26 + - : - +
i + + . + .
28 * + - + +
29 + + + - -
30 + + + - -
K] | * -+ 4 - -
32 + + * + +
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Experiment (DesignPoint)
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| | (1)

100 500 1000 5000 10000 | /20000 40000 60000 80000
0.70 070 0.7 0.70 070 0.70 0.70 0.70 070
0.0z 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

1VA 5241 500.26 495 68 502.03 50325 503.94 50271 A03.11 502.25
' 0.34 0.38 0.37 0.38 0.37 0.37 0.37 0.37 0.37
0.01 0.01 0.07 0.01 0.01 0.01 0.01 0.01 0.01
0.93 0.93 0.94 0.95 0.95 0.95 0.95 0.95 0.95
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Error Variance Matrix
Mumber of Runs
Design Point dep. Variables 10 100 500 1000 5000 10000 20000 40000 50000 20000
q IMEAMN 0.70 0.70 0.70 0.70 070 070 0.70 0.70 0.70 0.70
VARIAMCECOEFF  0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
VA T MEAMN 361.90 524.01 500.26 4935.88 502.03 503.25 503.94 a02.7M1 5031 a02.25
: VARIANCECOEFF 0.28 0.34 0.38 0.37 0.38 0.37 0.37 0.37 0.37 0.37
£ MEARN 0.01 0.01 0.01 0.01 001 001 0.01 0.01 0.01 0.01
VARIANCECOEFF  0.67 0.93 0.93 0.94 0.95 0.95 0.95 0.95 0.95 0.95
Mumber of Runs
Design Point dep. Variables 10 100 500 1000 5000 10000 20000 40000 /0000 20000
R MEARN 0.66 0.66 0.66 0.66 066 0.66 0.66 0.66 0.66 0.66
VARIANCECOEFF  0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
PR T MEAN 400.30 52290 526 89 517.81 513.88 516.75 51792 516 27 51670 51883
’ VARIANCECOEFF  0.33 0.37 0.37 0.28 0.38 0.37 0.37 0.37 0.37 0.37
E MEAN 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
VARIAMCECOEFF 0.73 0.94 1.09 1.03 1.01 1.01 1.01 1.01 1.01 1.02
MNumber of Runs
Design Point dep. Variables 10 100 A00 1000 5000 10000 20000 40000 /0000 80000
R MEAMN 0.66 067 0.66 067 067 067 0.70 067 0.66 0.66
VARIANCECOEFF  0.03 0.02 0.03 0.03 0.03 0.03 0.02 0.03 0.03 0.03
IVA T MEAMN 514 .70 51345 485 99 516 62 515 46 51327 50394 515690 516 .46 51671
’ VARIANCECOEFF  0.25 0.32 0.40 0.37 0.37 0.37 0.37 0.37 0.37 0.37
E MEAN 0.01 0.01 0.01 0.01 001 001 0.01 0.01 0.01 0.01
VARIAMNCECOEFF  1.00 0.96 0.91 0.97 1.01 1.02 0.96 1.01 1.01 1.01
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' Design matrix Sub-DOE EWA
-
&' 1 DP ticks P a @2 A R T E
1 - - - - - 0.705 456 487 0.012
! 2 - - - - + 0731 181.767 0.052
3 - - - + - 0734 364 125 0.022
4 - - - + + 0.783 207.305 0.104
. 5 - - + - - 0.705 457.304 0.012
[ - - + - + 073 181.033 0.052 "
! 7 - - + - 0.734 367 212 0022
8 - - + + 0.784 206150 0.105
9 - + - - - 0.699 512 463 0.009
10 - + - - + 0.706 461628 0.012
11 - + - + - 0.705 484 552 0011
12 - + - + + 0.735 362173 n.022
(E ) 13 - + + - - 0.699 509.315 0.009
" 14 - + + - + 0.705 461.081 0.012
' 15 - + + + - 0.705 434 614 0.010
H I 16 - + + + 0.735 361748 0022
17 + - - - - 0.705 462 672 0.018
18 + - - - + 0732 182 305 0.053
19 + - - - 0737 368 752 0.025
! 20 + - - + + 0.800 222 256 0.109
21 + - + - - 0.705 458.574 0.018
22 + - + - + 0.732 180.379 0.053
23 + - + + - 0.737 367.273 0.025
(9 ) 24 + - + + 0.799 226051 0.109
A 25 + + - - - 0.699 512191 0.016
. 26 + + - - + 0.705 459 364 0.018
! 27 + + - + - 0.705 483745 0017
28 + + - + + 0737 361640 0.025
29 + + + - - 0.699 517 674 0.016
30 + + + - + 0.706 459273 0.018
I M + + + + - 0.705 480.932 0.017
- 32 + + + + 0737 350.334 0.025
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DEf Sun Sg Mean S F walue Pri>F)
rho 1 3.5197 3.5197 8241.3061 <Ze-16 **%
larnds 1 3.6268 3.6268 G5492.0623 <2Ze-16 *+%
15 ) . . ) 0705 4614 | DB 14,3299 4,3299 10138.3930 <2Ze-16 **%
16 ) + + + + 0.735 361 748 | S 1igma 1 0.0006 0O.0006 1.3469 0.2455
17 + _ _ _ _ 0.705 462672 | rho: lamda 1 0.5085 0.5085 1190.6307 <2e-16 **%
18 + - - - + 0.732 182305 | rho s phi 1 0.7591 0.75921 1777.3705 <2Ze-16 **%
19 + - - + - 0737 B2 ) amda: phi 1 0.8226 0.8226 1926.0755 <Ze-1§ #+%
20 + - - + 0.800 222 256 .
’ . ) " - - T70e “ip e Fho:sioma 1 0.0001 0.0001 0.2808 0.5962
2 . ) . ) . 0732 180379 | lamda: s ioma 1 0.0000 O0.0000 0.0459 0.8303
23 + . + . 0.737 k7273 phi:sigma 1 0.0003 0.0003 0.6760 0.4110
24 + - + + + 0.799 226081 | rho: lagnda: phi 1 0.0000 O0O.0000 7F.742e-07 009993
25 + + - - - 0.699 512191 rho: lamada: sicwa 1 0.0011 0.0011 2.6310 0.1048
ﬁ : : : : ' g%: jiiﬁ rho:phi:sigma 1 0.0003 0.0003 0.6542 0.4081
28 . . ) . 0737 261 60| LE20E: phi S igma 1 0.0000 0.0000 0.0138 0.9065
29 + + + _ _ 0G99 517 (74 rho: lamda:phiisiga 1 0.0011 o.0011 Z2.5040 0.1136
30 + + + - + 0.706 459273 Residuals 15984 6.8264 0.0004
ki + + + - 0.705 490982 | ===
32 + + + + + 0.737 #83M | gignif. codes: 0O ***%7 0,001 ***/ 0,01 ** 0,05 *.* 0.1 * 7 1
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(1) Formulate objective of simulation |
T——— _____ experiment

e

e p——————————————————— E: Obiect'.ve ______
e __(i)slals:iifmatlon of veirLaBEL_ | . :
_____ i Classification of Variables | I I
P (3) Definition of response variables ald’J
TTTE= factﬁrf == ] Table of Factors

(4) Select appropriate factorial design
; l\\ torial de sign |

L(S} Estimation of experimental error’/l
———— _____ variance

e

Design Point Matix

P
=

i e T ‘i Error Variance Matrix I".
L (6) Performing simulation experiment J : :

i T i 1
ko Filled Design Point Matrix |

; / (7) Anzalyzing effects l !

Effect Matrix
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