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AR AAE, 2 498 E 4.10] Vel E 4.1904 Sim. Exact(Simulated Exact)¥ 294
3 1,000,0009 0] 7]238 FAgolw, Saddle | 3} Saddle 1+ Z+zh 41 (3.2)9} (3.3)9] H3d2A] 2
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P{M(s,§) <0} A

# 7 Sim.Exact Normal Saddle | Saddlell
1 0.1 2.4E-05 1.0E-03 2.3E-05 2.3E-05
1 0.3 0.0177 0.0443 0.0176 0.0176
1 0.5 0.0673 0.1029 0.0664 0.0664
1 0.7 0.1198 0.1518 0.1173 0.1173
1 0.9 0.1648 0.1907 0.1612 0.1612
2 0.5 1.6E-04 3.0E-03 1.7E-04 1.7E-04
2 1.0 0.0091 0.0296 0.0091 0.0091
2 2.0 0.0676 0.1030 0.0664 0.0664
2 3.0 0.1315 0.1624 0.1290 0.1290
2 4.0 0.1834 0.2071 0.1802 0.1802
3 1.0 6.1E-05 1.8E-03 6.3E-05 6.3E-05
3 3.0 0.0249 0.0544 0.0246 0.0246
3 5.0 0.0827 0.1176 0.0810 0.0810
3 7.0 0.1380 0.1680 0.1353 0.1353
-3 9.0 0.1843 0.2071 0.1802 0.1802
H 4.2. 2F8 P{M(s,8) < m}0l TSt 2A}
m P{M(s,8) <m}e] A}
Sim.Exact Normal Saddle [ Saddle Il
0.0 0.0673 0.1029 0.0664 0.0664
0.5 0.1075 0.1342 0.1019 0.1019
1.0 0.1583 0.1714 0.1495 0.1495
1.5 0.2173 0.2146 0.2079 0.2079
2.0 0.2835 0.2635 0.2739 0.2739
3.0 0.4219 0.3759 0.4149 0.4148
5.0 0.6707 0.6241 0.6684 0.6682
6.0 0.7657 0.7365 0.7639 0.7638
7.0 0.8379 0.8286 0.8371 0.8370
8.0 0.8910 0.8970 0.8907 0.8906
9.0 0.9287 0.9431 0.9284 0.9283
10.0 0.9548 0.9711 0.9541 0.9541
11.0 0.9712 0.9866 0.9712 0.9712
12.0 0.9823 0.9943 0.9822 0.9822
13.0 0.9892 0.9978 0.9892 0.9892
13.5 0.9917 0.9987 0.9916 0.9916
14.0 0.9935 0.9992 0.9935 0.9935
14.5 0.9951 0.9996 0.9950 0.9950
15.0 0.9962 0.9997 0.9962 0.9962
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Abstract
In this paper we studied the effective approximations to the distribution of the sum of products of normal
variables. Based on the saddlepoint approximations to the quadratic forms, the suggested approximations

are very accurate and easy to use. Applications to the FSK(Frequency Shift Keying) communication are
also considered.

Keywords: Product of normal variables, saddlepoint approximation, quadratic form, FSK communication,
asymptotic distribution.
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