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Table 2., Archasological data and chemical compositions of Choson coins

|Serial|Group M Minting Cu
' Name AgelA.D.)

M |{symbol} office 2]
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14 i i .7
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16 o 16751668 69.1
17 ’ 16791688 I .0
18 | 2¢@E) " 1721 P”?‘fr:;z”“g .1
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i | " 172l i, 1
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23 i | 679 B4
24 L 1742- 1752 Ho- Jo 8L
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S5n |Zn | Fe | As | Ag Co Sb Ir Ru | Ni Total
B | B | b | € | Cpem) | (ppm) | Cppm) | (ppm) | Cppm){relative) {5
L77 | 07902 |0.06 |34% 10 [3,7x10 [S0x 1] - 9 |24x10r| 9.5
AN 0.2)0.72)009 ) L9x 1P [B6x 100 |94 1PF] - - |&6% 10 | %5
060 [19.7 |0.27] 0000 2.8% 1P 4.2 000 | 3.0 12| - 7 - 1.2
2,74 | 6.73|0.56 | 0,02 | 5.7x 10F [LOX 10F |94 10" - 5| Lot | ons
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M| TR\078]0.2 | 14X 1P [LIXIF |15 10| - 25 |T6x 1070 | 1021
316 | 7.5700,29| 0,20 8.9 10° L2 IF | LIXIO*| - 10 - 85,4
5.28 | .73 0.3 | 035 | 8.9 107 |1, 7> 10 | 1.8 10° |4.5% 10°%| 3 |1.9x 10| 88,6
|45 | 5,42 | 0,30 .21 | 3.0 10F [9.2% 0P | T0 X 10% (&1 0078 5 (463 107" | 108.0
3.28 | 5.5 0,34 | 023 | Lax 10F | 19x 10% | Lax 107 |a.2x 107 - |21x100 | 1058
0.5 |13.7 (030004 [ 5.4 10° (2.7 10" | 6,2 107 | - 214X 10 | 1007
0.27 |14.6 | 0.31 | 0,04 | 5.8 10° |20 10" (4.3 108 | - - (L2x 1 | 1019
0.2 |16.5 |OUST0.19 | 5.3 10° (6.6 100 | 3,1 107 |20 % 1072 = (1.9 107" | 104 8
0.27 1.3 |0.20 0,08 | 4.5 10 |60 10t [sxnee |0 00?| - | - |jm2
0.30 | B.TO| 022|006 | 32X I0F (44 10" | 3.2 10° | 2.8 1072 2 [B2x 10| 46,5
2.9 | 156020 0.2 (9.7 1P |18 10° |8.9x10F| - 3 |L6x 10 | 1009
LO7 | 4.66 | 1.B9 | 103 ) LIxCH0® [ L1 10" | 1.9 10F |29% 1072 %5 - 104, 5
1.5 (26,7 ((.90)0.85 [ 10 |5.2x 10° |2.8x 10| - 2 |23x10 | 9.8
2.0 [8.6 |0.568)0.86 | 2.8% 10 [Tax 10 | LAxIP| - 3 |46x107 | 102.2
0.15 | 4,43 | 207 | 0.81 | 195 10P (LB 00* | 2.7 10% (4.0 0003 2 |2.4% 107 | 1000
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200 | 5T 002 |00 | 4.2 I0P [6.30¢ 100 [ B2 107 9,0 107} 9 [9.8x107% | w8
0.86 (12,2 |0.27|0.02 | 3,2% 107 (8.6 10" [ 1B 1R | - § - 5.6
0.91 {12.4 [0.40|0.02 |20 107 |80 10" (BT 100 [ L1x 0P| = [L7210 | 1003
0.20 12,6 |0.20 | 002 [2.4% 10F [7.9 10" |44 100 | - 6 (8% 10| 1016
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Table 3, Variance and covariance matrix of 1? elements

As
As  1.000
Cu
Cu =023 1,000
Sn
Bn =0 06s 0B .00

Ag -0.175 0373 0370 1000
Fe
Fe 0404 -0,2B -0.23 -0.3E i.000

En -3 04T =018 0.2ME 3 I,iil

Co -0.IE =033 (0L218 -0.019 -0, 0361 I.Tl:.l

ob -0106 -042 0% 008 =002 048 079 I,ﬁi

Pb 0510 440 -0.0% =0141 042 -0.3%8 =0,157 -0, 1% J_EII’.I:[I

Ir 008 -0.260 0867 008 0.0% 0,09 0,1% 0341 0,00 :_{r;;l

Ro 0026 -0,108 0,62 -0.42 0,006 0,160 0283 0407 -0 0.8 J.Rl:l;lj

Ni 019 -0.041 0099 Q08 -0.251 0064 037 005 0.061 0.M2 0146 |r:[|l:l
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BtRhE 7FA AL A+ oFel fla 2 (Fe, Pb, As)iolm FHIks¢l Cu, Pb, Sn, Zn
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4. ¥4 ¥ (Principal Component Analysis : PCA)
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Table 4. Eigenvalues and their contribution ()
Component 1 2 3 1 5 B 7
Elgenvales 3. 10 2.53 1.62 1.11 .95 0.81 .61

Contribution ) 25.9 21.1 13.5 B. 25 7.02 B. 76 5.00

Cumula tive (25 25.9 47.0 6.5 59.8 TTr7 B4.5 H'ﬂhﬁl

Tabkle 1. Half - life and energy of mclides

Element Radionuclides Half - life Encrgy [ KeV)
As AL 26.32 h 559 .1
Cu B Cy ' 12.70 h 1,345.60
Sn 11380 116.1 4d 301.69
Ag g 252 d 657.75
Fe i re 4.6 d 1.0099.22
Zn St 7n 244 d 1,115.5
Co “Co 5.2Ty 1.332.47
Sh 134 gy 60.2 d 1,601 .02
Ir amat 1 5 71.2 4 316.5
Ru 193 By 39.4 d 407.08
Ni oo 70.9 d 810.8
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Multivariate Classification of Choson Coins

Chang Keun Lee, Hyung Tai Kang and Sung Hee Goh

Fifty ancient Korean coins originated in Choson dynasty have been determined
for 9 elements such as Sn, Fe, As, Ag, Co, Sb, Ir, Ru and Ni by instrumental
neutron activation analysis and for 3 elements such as Cu, Pb, and Zn by atomic
alsorption spectrometry. Bronze coins originated in early days of the dynasty contain
as major constituents Cu, Pb and Sn approximately in the ratio 90 : 4 : 3, whereas,
those in latter days contain in the ratio 7 : 2 : 0. Brass coins which had begun in 17
century contain as major constituents Cu, Zn and Pb approximately in the ratio 7 : 1

1. The multivariate date have been analyzed for the relation among elemental
contents through the variance-covariance matrix. The data have been further
analyzed by a principal component mapping method. As the results training set of 8
class have been chosen, based on the spread of sample points in an eigenvector plot

and archaeolgical data such as age and the office of minting.





