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An example: US Air Transportation Network

CATSR
N L g /-~ Consider to add runway to
j s S E - \ e one of the following five
f bpox__| f %ﬁ N ) congested airports:
/ 2 | Aﬁ{%@iﬁ:ﬁ%\ “;ifi—--r{*;- 4 « Atlanta (ATL)
~._ ‘““*I" ] MSPJLH\ N IBUS“}% e Chicago O'Hare (ORD)
C T ) Jom Ry leh « Dallas/Fort worth (DFW)
{ f H’:t‘k-sjll.‘.-al_r__.._,_____jl_ ) \ \Um] mmu\ ELEJ/I opIT _Hﬂp}m e Denver (DEN)
S\ eml— {i | o 7 ‘.’:.f%[,ﬂ,}"; »  Washington Dulles
N J IR s G (IAD) airports.
| — R P -
Lo s T = L, R Qm‘ﬁf}: Suppose there is a budget to
T ; ‘ 1 T d’;um; __;{\— W add one runway.
1S o N A R T AN Which airport? Goal is to
VNS e L T B minimize expected
\k_\'\ \ 3 i._-ﬂh’:: — system daily flight delay
o _— L SRR
» 1\‘3 \ VAN W% J“‘”*‘ma% TPHZ) }H{u
n, b \\ f‘y Y**., ﬁ-FltrﬂT
| ) :
AR . ~ GHA Ty

i - r{{ﬁlﬁ ﬁ\ I //L E 0 G E

UNIVERSITY



Deterministic vs. Stochastic
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Stochastic:
Deterministic: a confidence interval (say 99%)
an exact value f(X) obtained from multiple runs/samples/

replications/evaluations

f(X)




An Intuitive Example - Maximization et
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Optimal Computing Budget Allocation (OCBA)

(P1) Minimize the total number of simulation runs in order to achieve a
desired simulation quality:

NT.ile [N, +N,+..+N,]

s.t. P{CS} > P, (a satisfactory level)

(P2) Maximize the simulation quality with a given simulation budget:

MaX
N1,..,Nk P{CS}

st.N,+N,+ .. +N, =T (total comp. budget)



Asymptotic Solution of OCBA

Given a total number of simulation runs T to be allocated to k competing
designs, as T — oo, the P{CS} can be asymptotically maximized when

* ﬁ _ (o /5b,i)2

N, (0 /8) for i #j =b

* N, = oy /\/Zi;tb (Ni?/ o)



Numerical results

design | mean |std
0 0 6
1 1 6
2 2 6
3 3 6
4 4 6
5 5 6
6 6 6
7 7 6
8 8 6
9 9 6
10 10 6
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