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Estimation of the Modified Exponential Curve
under Given Maximum Value

Kozo Kasanara®*, Yasushi SEMBokUYA* and Raizo Imar**

The modified exponential curve and the gompertz curve have several useful properties. In
the first place, these functions limit the maximum or minimum value. In the second place,
these functions are the simple decreasing or increasing function. We use sometimes these
functions for the trend variation of the time series analysis . But, the maximum or minimum
value is given from estimated functions. Sometimes, we have known the maximum or
mimimum value before estimation. So, we need to estimate those functions after giving the
maximum or minimum value.

In this paper, we attempt to remodify the modified exponential curve and the gompertz
curve after giving the maximum or minimum value. Furthermore, we modified the
t-distribution curve by using the conditinal modified exponential curve. The modified
t-distribution table will be adjusted for a test of a statistical hypothesis. The adjusted
t-distribution table allows us to estimate directly the significance level with the bias of the
unbiased variance.
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1 6 3 16 61 86
2 91 55 17 27 71
3 20 24 18 48 84
4 82 59 19 73 98
5 1 23 20 42 85
6 41 46 21 79 105
7 53 56 22 48 91
8 25 46 23 0 69
9 32 52 24 22 81
10 38 59 25 92 118
11 94 90 26 70 108
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13 93 95 28 47 99
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15 86 96 30 7 82
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n X, Y, Y, Y, Y, Y, Ys Y,
1 0 8.0 8.089 6.419 15.386 15.844 22.901 23.621
2 1 55.0 18.225 17.259 20.567 20.889 28.376 28.798
3 2 24.0 27.271 26.844 26.270 26.423 33.643 33.820
4 3 59.0 35.346 35.318 32.295 32.263 38.702 38.684
5 4 23.0 42.554 42.811 38.438 38.232 43.553 43.385
10 9 59.0 68.513 69.099 65.821 65.280 64.686 64.310
15 14 96.0 83.221 83.303 82.816 82.764 80.619 80.575
20 19 85.0 91.554 90.978 91.351 91.951 91.351 91.688
25 24 118.0 96.275 95.125 95.258 96.346 96.881 97.158
26 25 108.0 96.937 95.690 95.724 96.886 97.363 97.531
27 26 104.0 97.529 96.189 96.120 97.347 97.637 97.655
28 27 99.0 98.057 96.631 96.454 97.741 97.703 97.526
29 28 106.0 98.529 97.021 96.737 98.076 97.561 97.139
30 29 82.0 98.949 97.366 96.977 98.363 97.211 96.492
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Y.=100.0—93.580 - 0.88416%, R*=0.71587
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RAME  BRERE BRE  BREREK
K R? K R?
91 0.66164 111 0.73161
92 0.67199 112 0.73207
93 0.68077 113 0.73243
94 0.68827 114 0.73272
95 0.69470 115 0.73293
96 0.70024 116 0.73308
97 0.70503 117 0.73317
98 0.70917 118 0.73321
99 0.71276 119 0.73320
100 0.71587 120 0.73315
101 0.71857 121 0.73307
102 0.72091 122 0.73295
103 0.72293 123 0.73280
104 0.72469 124 0.73263
105 0.72620 125 0.73243
106 0.72750 126 0.73222
107 0.72862 127 0.73198
108 0.72957 128 0.73173
109 0.73037 129 0.73146
110 0.73105 130 0.73118

) R IR O FAHHEERREIR.
Y*=K*—103.92 + (.92557)"

g K =118 CEAHMEETBRE X C&MHT T
WY DD T X —F BROMIRETHEE T 5 EROD
EdWR b,

Y*=118.0*—103.92 « (0.92557)%
R?=0.7332142

Ln Y*=4.7706*—1.8402 « (0.89010 )*
R#=0.7313169

2) NI RXA—IEREI & DRERBADHE
BAREEIE3B/IMEENENCRET 2L E>T
HAHERC DD STOREREZL 5 L EHT0, B
B RIRESNIRAEKOMIZNF A—~%a, bDfE
ZE->THEET 2. 2, bOEREWN, BRCE->T
Lz o030, WENTA—F b OERFEERESREKR
i35 HENEEZS I LLARETDH S,
BARBIODLS LT, BAEKOE.2 —EEICE

E LT /8T A—2 b 20.90~0. 95 DEF I 5\ TE -

91

BAR NITRA-IERI L ZRERBANDOEE

(k=100 [EE L 7=/

n a b* R?
1 80.786 0.90 0.726179
2 72.707 0.91 0.730473
3 64.628 0.92 0.732817
4-1 61.391 0.924 0.7331703
4-2 60.589 0.925 0.7332045
4-3-1 59.862 0.9259 0.7332165
4-3-2 59.781 0.9260 0.73321684
4-3-3-1 59.741 0.92605 0.733216845
4-3-3-2 59.733 0.92606 0.733216846
4-3-3-3 59.725 0.92607 0.733216844
4-3-4 59.700 0.9261 0.73321684
4-3-5 59.620 0.9262 0.7332166
4-4 58.973 0.927 0.7332070
4-5 58.166 0.928 0.7331750
5 56.550 0.93 0.733044
6 48.471 0.94 0.731021
7 40.393 0.95 0.726665
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n a b R?*=0.733
X (1/1000)
1 104.02 0.9255 +0.21342
2 103.88 0.9256 +0.21453
3 103.74 0.9257 +0.21543
5 103.60 0.9258 +0.21611
6 103.46 0.9259 +0.216572
7 103.32 0.9260 +0.216810
8 103.18 0.9261 +0.2168265
9 103.04 0.9262 +0.2166223
10 102.90 0.9263 +0.216197
11 102.76 0.9264 +0.215551
12 102.62 0.9265 +0.21468
13 102.48 0.9266 +0.21359
14 102.34 0.9267 +0.21228
15 102.20 0.9268 +0.21075
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®  Source Data (from table 1 random data)

= Y1 :Modified Exponential Curve

= Y2 :Conditional Modified Exponential Curve
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FoR TROBWERICSD 2HEb D
RIS RERBA DR
(k =100 EELI5E

n a b R?=0.063
X (1/1000)
1 -22.115 0.9725 +0.9027
2 -21.713 0.9729 +0.9150
3 -21.472 0.9733 +0.9192
4 -21.391 0.9734 +0.9200
5 -21.311 0.9735 +0.9206
6 -21.231 0.9736 +0.9209
6-1 -21.198 0.97364 +0.92095
6-2 -21.190 0.97365 +0.920962
6-3 -21.182 0.97366 +0.920963
6-4 -21.174 0.97367 +0.920961
6-5 -21.166 0.97368 +0.92095
7 -21.150 0.9737 +0.9209
8 -21.070 0.9738 —+0.9206
9 -20.989 0.9739 —+0.9201
10 -20.909 0.9740 +0.9193
11 -20.748 0.9742 +0.9169
12 -20.507 0.9745 +0.9113
) FHENIRR OSAMHEEREHRIC L 5,
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®  Source Data (from Monte Carlo Experiment)
—— Y* :Conditinal Modified Exponential Curve
(Y :Modified Exponential Curve)
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*=100.00*+30.933 + (0.96153)*
R?2=0.06203
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Z ORERBEE Ot-SAAR b > UMERC B 5 TR
SHEORD 2EAREE-ShEK S T1EPEONS,
I, BAEORD D GEE ONMEA BB R Z D%
FHEALTU-RERITIRDDDBDTH S5, TRbH,
RABIEDRYD D53 % Fot-SAEDF A VHEEE 2K

BTR FEHHRSME DD DEIE t %K

n 0.25 0.10 0.05 0.025 0.01 0.005

1 2.76247 7.22463 14.5389 29.1236 72.8401 145.687
2 1.82658 3.32602 4.90098 7.06813 11.3048 16.0480
3 1.61325 2.66879 3.60900 4.73621 6.62366 8.45215
4 1.51803 2.40713 3.13498 3.94684 5.19873 6.32055
5 1.46281 2.26578 2.89053 3.55711 4.53393 5.36738
6 1.42600 2.17624 2.74035 3.32473 4.15202 4.83450
7 1.39924 2.11352 2.63783 3.16950 3.90387 4.49489
8 1.37838 2.06652 2.56272 3.05782 3.72895 4.25917
9 1.36159 2.02970 2.50483 2.97297 3.59835 4.08543
10 1.34748 1.99977 2.45831 2.90592 3.49675 3.95143
11 1.33537 1.97464 2.42005 2.85118 3.41490 3.84460
12 1.32479 1.95316 2.38767 2.80541 3.34731 3.75706
13 1.31528 1.93441 2.35987 2.76644 3.29043 3.68389
14 1.30682 1.91792 2.33552 2.73276 3.24151 3.62143
15 1.29918 1.90312 2.31404 2.70313 3.19905 3.56740
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