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Abstract

Suppose that a research object is described by p variables, and their n observations Xyisy
Xz ***» Xkp» k=1, =*+, n, have been obtained. We are to find some formulae of transforma-
tion of values among several variables. This problem is proposed in quantitative transformation
in many fields. For some reasons, such as the observation data are with errors or the transfor-
mation formulae are nnfitting, the value x; obtained from direct transformation (say,x;—>x;)
may be different from the value x; obtained from indirect transformation (say,x;—>x,—>x;), In
the present paper, the author employs the Generalized Model of Least Squares (GMLS)“*
to set up the transformation formulae which make the transformation values consistent. This
algorithm has been used for a practical problem and the result is satisfactory.
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k x, X, xy

i 0.00000 0.00000 0.00000
2 0.07243 0.04024 0.12782
3 0.14200 0.08405 0.23310
4 0.21271 0.13126 0.32492
5 0.28586 0.18258 0.40801
6 0.35886 0.23838 0.48537
7 <0.42671 0.29810 0.55298
3 0.50229 0.36338 0.61991
9 0.57329 0.43419 0.68113
10 0.64257 0.51091 0.74033
11 0.71471 0.59353 0.79617
12 0.78771 0.68348 0.84998
13 0.85671 0.78183 0.90178
14 0.93043 0.885553 0.95156
15 1.00000 1.00000 1.00000

THHHELER LRSS R EIE R BEE R, B

(xh - xmin.i)r/(xmax,/ - xmin,/)
(UH Ry, KR
¥max,i == MAX Xp;s ¥min,; = MIN Iy,
i<kgn t<h<n

EA -REEREYHRTE (CHEHR) M, SAMAMRENE 2 R, #BR
A TRRPTRSRAMA, RIE—-RESEEIOEE, Mo S8R o —
%) UKW 0 B o AHERBRE] (o > xn—>x) WIREEHTE 3, HhEFE-F]
B non 5 oaon RN o Z2E, NFE, BEMNNERERKY. DUE
9 RMAMEA B, HEHEMS (1 —> o) BN o =0.68442, MFEHR (1 > xn—> 1)
B 2= 0.69424, FHZEH 0.00982, o, K 2 WAT LIS, %« — x, FFEHY
2= 069357, 5 x —x, TBHY x 2 ZWRK (0.00915), R » WA EAR A, 04
RSB o, HAPBERERBA2 XHLEAR BRI,
B ERT RN R (GMLS), ESTRBH s = 3, AWAHH Ry

WL N RET AR E = 099998 (RIAFHRE 1—p), 5IwiyHIEMEN

—0.428966 —0.161633 0.008+02

—0.789751 0.272621 —0.065468

—0.214878 —0.230591 - —0.137048 ,



11 BES: RTZ/ERZAENER 7
® 2 —RERERIRRAENRES
I3 =X, X~ x, X,—>x, T, > x; X;—>x, >,
] 0.00054 —0.00661 —0.00346 —0.02637 —0.00056 0.00311
2 —0.00095 0.00346 0.00129 0.09546 0.00129 —0.00389
3 0.00006 0.00646 0.00111 0.01574 —0.00014 —0.00301
4 0.00057 0.00416 0.00103 0.01562 —0.00077 —0.00049
5 —u.00024 —0.00077 0.00208 0.01012 0.00033 U.00163
6 —0.00088 —0.00291 0.00211 0.00348 —0.00011 J.00183
7 :.00204 —0.00272 —0.00238 —0.00604 —0.00143 0.00354
8 —§.001L40 —0.00466 0.00038 -0.01007 0.00110 0.00101
9 —0.00082 —0.00329 —0.00097 —0.01244 0.00135 0.0016
14 0.00159 0.00105 —0.00318 —0.00935 —~0.00136 —0.00119
ti 0.00035 0.00240 —0.00124 —0.00279 —0.00031 —-0.00261
12 —0.00179 0.00273 0.00185 0.00576 0.00124 —0.00339
i 0.00241 0.00447 0.00022 0.01190 -—0.00124 —0.00136
i4 —-0.002359 0.00020 0.00364 0.01035 0.00130 —0.000%3
15 0.0011t —0.00394 —0.00245 —0.01137 —0.00070 0.00+41
o4& FEHM 0.000027 0.000209 0.000075 0.002163 0.000015 0.0000938
BAEK 0.00259 0.00661 0.00364 0.02637 0.00143 0.00441
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¢ g F wE | memzE
1 0.00000 —0.00661 —0.02502 0.01841
2 | .12782 0.00346 0.00329 0.00017
3 v.23310 0.00646 0.01587 —0.00941
4 0.32492 0.00416 0.01668 ~0.01252
5 0.40801 —0.00077 0.00972 —0.01049
6 0.48537 —0.00291 0.00226 —0.00517
7 U.55298 -0.00272 —0.00361 0.00089
8 0.61991 —0.00466 —0.01145 0.00679
9 0.68113 —~0.00329 —0.01311 0.00982
10 0.74033 0.00105 —-0.00830 0.00935
11 0.79617 0.00240 —0.00260 0.00500
12 0.84998 0.00273 0.00491 —0.00218
13 0.90178 0.00447 0.01302 —0.00855
14 0.95156 0.00020 0.00895 -0.00875
15 1.00000 0.00394 0.01059 0.00665
BAR& 0.00661 0.02502 0.01841
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k E X, — x X, — 1, A5 — X
|

1 f 0.00000(0) 0.00000(0) . 0.00000(0)
2 —0.00072(2) 0.00033(2) 0.00026(2)
3 0.00038(2) —0.00022(2) —0.00006(2)
4 0.00068(2) —0.00041(2) —-0.00011(2)
5 —0.00026(2) 0.00000(1) 0.00029(2)
6 —0.00048(2) 0.00067(2) 0.00035(2)
7 0.00106(2) —0.00080(2) —0.00014(2)
8 —0.00101(2) 0.00076(2) 0.00018(2)
9 —0.00077(2) 0.00021(2) 0.00048(2)
19 0.00098(2) —0.00053(2) —0.00040(2)
11 0.00032(2) —0.00018(2) —0.00014(2)
12 ~0.00072(2) 0.00055(2) 0.00023(2)
13 0.00106(2) —0.00107¢2) —0.00022¢2)
14 —0.00102¢2) 0.00112(2) 0.00020(2)
15 0.00033(2) —0.00036(2) —0.00007(2)

BRAIRE 0.00106 0.00112 0.00048
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k @, x, @, y
1 0.00000 0.00000 0.00000 0.00000
2 0.07171 0.04056 0.12807 —0.03159
3 0.14238 0.08383 0.23303 —3.06433
4 0.21340 0.13085 0.32481 —0.09882
5 0.28560 ; 0.18258 0.40829 —0.13550
6 0.35837 0.23904 0.48502 —0.17410
7 0.42778 0.29731 0.55283 —0.21242
8 0.50128 0.36413 0.62009 —0.25459
9 0.57251 0.43440 0.68161 —0.29699
10 0.64355 0.51038 0.73993 —0.34076
11 0.71504 0.59335 0.79603 —0.38629
12 0.78699 0.68402 0.85021 —0.43360
13 0.85778 0.78076 0.90156 —0.48158
14 0.92941 0.88667 0.95177 —0.53156
15 1.00033 0.99963 0.99993 —0.58244
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