Bl 1 EETRE O 75K & GG

Hirotsugu Seike

2026 1 H2H
1 EA
O O, O O|O O
L ;
r | .
1 Y )
X k+1%&EH
( )
Y
n

1: BB EIEFEDOEERT X - A X =

HIEF LRI (optimal stopping) O—DIZHERIE (secretary problem) MEIETS 5. MERE
T, n NOBRMZHEL, ROEHF L AT 2B 5. B&lE&EX, 72X L%JH
FFCHtEZZT 5. BHEZICHBWT, BHE IR - TRAZHE L, S/ & 72 o 7R R CHER I
T35, —H, AMRHE Lo BlEZ, R ORI 5 2 LIFTERWV. BEH I, £RME 2 E
U7 NP REECRHEiS 2 Z e TE 5.

CDEIBEFENDOTT, BHERZR —HBEFLMEZHRHALLVWEWVWS ZETHS. La—VU X
T4y 7123, HBEEONROEHEZITo 121812, ZHh L RICEF R ABN 6HH L 52 0H
WY EeEZoNS (RILFEEITHS WA, #% (Exploration) & &M (Exploitation) 2175 T\
BLEZTHEV). M1 IZZOKTFZRT. 2% D, r AOBRMEZEEL, ZOPTROEFH L
BN ALVBEHFLADPBENLEZOHAT 220 2 TH 5. ZDJK (Policy) IZHSWT, &
BEHBZANDPRHASNIMERD G LD L5 r Z2RD 5.

k+1(k>r) NHPROBEFRATD LRI 1/n THS. £/, k AHFTIZHIO AR
SN VHERIZ r/k TH 2 (k FHETTHBIEMAEOADAED r NIZEFNL2RBEND ).
MEEXD, mbBEHFRADPTRH SN SR P IR 2073 (&8, B2 RE LT % RUCEE
B95).



S|
>3

n—1
1 1
P r n—1

<
<
| =

zlog(x) DB TH 270, —zlog(x) BEMWMAID 0 LR B HTHRAL KRS, DED, r=n/e~

0.37n T, TRELERDOEHICS 7+ T2, RLVEFLANEZRATEZ 2MRIRRNE LS.

2 2Ial—YalIlLBFRDEVICKE TSR

MR %2 F1E (Advantage) EEZXT, Y2l —>a Y LEMRPN 2 THS. M3 2DV —

Ra— F%ERT.

Optimal Stopping Problem: Theory vs Simulation
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import random
import math
import matplotlib.pyplot as plt

def simulate_secretary_problem(
n: int,
observation_ratio: float,
trials: int = 5000

) -> float:
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success = 0
threshold = int(n * observation_ratio)
for _ in range(trials):

# BOEM (n PERE)
candidates = list(range(l, n + 1))
random. shuffle (candidates)

# BRI —X
best_so_far = max(candidates[:threshold])

# BER7—X
chosen = None
for ¢ in candidates[threshold:]:
if ¢ > best_so_far:
chosen = c
break

# LB I o TG EERBEON
if chosen is None:
chosen = candidates[-1]

# REHICHRE O B#ENZ0n
if chosen == n:
success += 1

return success / trials

main () :
n = 100 # fREMER
trials = 5000 # FZ R ORITERL

ratios = [i / 100 for i in range(1l, 100)]

empirical = [
simulate_secretary_problem(n, r, trials)
for r in ratios

]
theoretical = [1 / math.e for _ in ratios]
# --- plot ---

plt.figure ()
plt.plot(ratios, empirical, label="Empirical,successyrate")
plt.plot(

ratios,

theoretical,

linestyle="--",

label="Theoretical optimum,(1/e)"

plt.xlabel ("Observationyratio")

plt.ylabel ("Probability of, selecting the_ best")
plt.title("Optimal Stopping Problem: Theory,vs,Simulation")
plt.legend ()




plt.grid(True)
plt.show ()
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if name__ == "__main__":

main ()
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