














Although if is imbossible to solve the Black-Sholes (B-S)

equation for the standard deviation in terms of an observed

call price and other vériables, one can use numerical search

to closely approximate the standard deviation implied by any

given aption price (p. 370).
The traditional method, which will be referred to as the Iterative
Implied Volatility Estimate (IIVE), requires a numeric search to esti-
mate implied volatility. In its current state, the:prbcedure is too
-intricate for quick calculation and most spreadsheet applications. If
a non-iigrative method were available to estimate implied volatility
with limited loss of precision, then spreadsheet-based probabilistic
price férecasts would be easier to develop. Additionally, implied
‘volatility estimates could.bé obtained more easily in the absence of a
computer. The purpose of thié study is to present and compare an
alternative (direct) method of estima;ing the volatility implied in

options premiums.

Derivation of the Direct Implied

Volatility Estimator (DIVE)

Black (1976) specifies the value of a commodity call option and,
via put-call parity, the value of a put option could be specified as

-rt 2 4
(1) Vp /1 (P *F[-d,] - Pc+F[-d;1]),

where

Vp = the value (premium) of the put option;

e = the natural number, 2.71828183;


















mabile 1% Compar tsonfof the DIVE! andl the (ITVES 20
Time Period December Corn November Soybeans
1986 . Mean Difference Q7,527 0.4018
Standard Error 0.1694 0.0606
' Mean Squared Error 4M98 7 78E 0.6713
t Statistic -1.4598 -9.8773 *
Observations 1555 140
1987 Mean Difference 0.6405 0.6113
Standard Error 0.1792 051718
Mean Squared Error ) (IS 4.3928
tastatisticis -2.0062 * -2.3107 *
Observations 163 143
1988 ' Mean Difference -0.1031 0.0717
Standard Error 0.0250 0.0188
Mean Squared Error 0.0494 0.0272
t Statistic : -35.8763 * -49.2783 *
Observations . 2B 63 63
1986-1988 Mean Difference 0.5973 0.4283
Standard Error 0.1036 0.0744
Mean Squared Error : 4.4380 280924]:
t Statistic = -3.8860 *. -7.6868 *
Observations 381 346

#Mean Difference was computed on: daily estimates of DIVE minus IIVE for
the sample periods and represents percentage point difference in the
implied volatility estimates.

bMean squared error was computed under the assumption that the IIVE was
the true measure of implied volatility. 3
°t statistic is calculated to test the null hypothesis that the

absolute value of the mean difference is greater than or equal to one
percent. This hypothesis is rejected if the T value is less than -1.96
for @ = .025 (* indicates rejection).
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Table 3. Mean Errors in frediction Premiums Using the DIVE and IIVEa’b

December Corn November Soybeans
Time

Period Put Call Put Call
--------------- $/bu of premium -------------------
1986 DIVE 0.000066 0.000176 0.002746 0.001205
t 0.117 * 0.361 * 1.897 * 0.575 *
IIVE -0.000870 -0.000759 0.000444 -0.001097
t -1.566 * -1.600 * 0.0308 =* 0.528 *

n=150 n=135
1987 . DIVE 0.000725 0.000484 -0.000563 0.000575
- t 1.362 * 0.734 * -0.309 * 0.173 *
IIVE -0.000171 -0.000411 -0.002700 -0.001562
t -0.321 * -0.625 * -1.478 * -0.469 *
: n=158 n=138

1988 DIVE -0.007306 ° -0.010989 -0.010053 -0.028171

t -2.399 * -3.256 * -1.832 * -3.270
IIVE -0.007986 -0.011669 -0.011419 -0.029538

t -2.607 - -3.463 -2.087 -3.436

n=58 n=58

1986-1988 DIVE -0.000818 <0.001460 - -0.000876 -0.004205
t -1.368 * -2.179 -0.637 * -1.835 *
IIVE -0.001696 -0.002338 -0.002946 -0.006275

t ‘ -2.837 -3.508 -2.148 -2.746

n=366 n=331

aStatistics_presented in this table are based on comparisons (predicted
minus actual) of actual premiums and premiums predicted using 5-day
moving averages of the DIVE and IIVE. _ A

t test null hypothesis is mean prediction error = 0. The critical
value for rejection is + or - 1.96 for the .05 level of significance
(* indicates failure to reject at this level).
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