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Accuracy Evaluation of the Least Squares Monte Carlo Method
for Pricing High-Dimensional American Options
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Abstract One of most difficult problems in option pricing theory is the valuation and optimal exercise of
high-dimensional American options. These types of options are found recently in the real estate and en-
ergy markets as well as in major financial markets such as the equity, commodity, and foreign exchange
markets.

Because closed—-form expressions for the prices of American-style securities are rare, the binomial and fi-
nite difference techniques have been used for pricing American options, but these techniques become im-
practical in situations where there are multiple state variables due to the exponential growth of computa-

tional resources.
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Tilleyd 19930 represents early attempt to extend the applicability of Monte Carlo simulation to the pric-
ing of American securities. Since then simulation methods have been applied to the American option pric-
ing, because the convergence rate of Monte Carlo simulation is typically independent of the problem di-
mension.

Recently, Longstaff and Schwartz 0 20010 proposed a simple simulation method for the computation of
American option prices. Their algorithm computes the conditional expectations expressing the continuation
value of the option by Monte Carlo simulation and least squares regression. Their method involves some
uncertainties as to the choice of basis functions and the number of terms. To make clear these issues, we
investigate the accuracy of the method using symmetric polynomials for the constant volatility and sym-
metric payoff problems. The effect of partitioning regression region and several methods to improve the

computational efficiency such as dimensionality reduction are also considered.
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for(n = 1; n <= NPATH; n++)
cash_flow[n] = payoff( stock[n][tmax], pexe); /* i1 A7 DFE */
for(t = tmax-15 t > 05 t--) {
for(n = 1; n <= NPATH; n++) {
cash_flow[n] = *discount; /* 117 s AHB T K */

basis_func( stock[n][t], func_value); /* FEJEREEDEE  {f%% ORDER */

for(k = 1; k <= ORDER; k++) {

matrix[n][k] = func_valuelkl; 1% FEZEEATEI~DRA */
save[n][t] = func_valuelkl; [* AT R O 7= D OEARTE */

}
matrix[n][ORDER+1] = cash_flow[n]; /* BRIZEE DA *
}

householder( matrix, reg_coef, NPATH, ORDER+1); /* [BURfRELEHE (Thak) */

for(n = 1; n <= NPATH; n++) {
if( ( exerval = payoff( stock[n][t], pexe) ) > 0) {

contval = 0;

for(k = 1; k <= ORDER; k++) contval += reg_coef[kl*save[nl[k]; /% HeATAlfE */
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if( exerval > contval ) cash_flow[n] = exerval; /*{T{EAME > FeATMIfED & & FH+/

}
average = I 0 IZ381F 2 discounted cash_flow D4/S A BT 2 LM

price = max( average, exerval at t = 0); /* LFEEIIME & B 0 DT fE DK/ sk L
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