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Abstract: As the financial system risks escalate, an increasing number of investors are turn-
ing their attention to alternative assets as a means of value storage. Diamonds, characterized
by their scarcity, durability, and portability, are viewed as commodities with investment po-
tential. To elucidate the investment potential of colourless diamonds for investors, this study
examines the risk-return characteristics of colourless diamonds in the auction market from
2009 to 2022. Varying performance was observed among different qualities of colourless dia-

monds, with high-quality ones yielding the poorest returns, indicating they were not a favora-
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ble investment option during the studied period. Conversely, medium-quality colourless diamonds

outperformed bonds and precious metals during the same period, making them a viable addition to

investment portfolios. Furthermore, this study employs hedonic regression analysis to explore fac-

tors influencing the prices of colourless diamonds in the auction market. Notably, the “4Cs” grading

system and association with luxury brands significantly impact colourless diamond prices, with the

model explaining over 95% of price variations. Lastly, a correlation analysis between other invest-

ment assets and colourless diamonds in the auction market reveals no significant correlation, demon-

strating that incorporating colourless diamonds into portfolios can offer diversification benefits and

mitigate risk.

Keywords: auction; diamond; hedonic modeling; alternative investment
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Table 1 Statistics of auction prices of colourless diamond loose stones and individually inlaid colourless
diamonds from 2008 to 2022

it ] A - H 4 A - SE 4L A & e AR
/M e ESE WESE WESE

2008 | 61 22.517 2.862 334.181 0. 144
2008 T 82 12. 301 1.778 189. 114 0.185
2009 | 51 13.198 1.999 151.579 0.182
2009 & 54 15. 583 1. 464 411. 450 0.236
2010 k£ 109 28.971 2.503 797.439 0.318
2010 172 14.519 1.892 366. 650 0.234
2011 k£ 149 31.541 2.594 1 094.030 0.110
2011 & 111 29. 881 2.837 827.696 0.256
2012 | 101 23.286 2.478 397.973 0.268
2012 & 88 22.238 2.086 344. 250 0. 150
2013 & 151 30.566 2.044 1 416. 500 0.134
2013 F 127 51.960 2.798 3077.950 0.095
2014 | 172 56.530 2.507 1 466. 740 0.373
2014 172 27.188 2.334 1 108. 500 0. 255
2015 & 167 45. 157 2.459 2 209.000 0.148
2015 & 132 28.948 2.347 783.472 0.373
2016 131 29. 250 2.069 722.100 0.283
2016 114 17.127 1.613 556. 750 0.166
2017 | 133 25.022 2.139 524.299 0.375
2017 & 185 17. 484 1. 837 498. 197 0. 364
2018 I~ 145 35. 185 2.278 926. 164 0. 350
2018 197 17. 230 1.622 397. 500 0.303
2019 | 117 35.712 1.989 1 375.760 0.259
2019 F 71 17. 807 1. 920 182. 765 0.252
2020 | 34 13.534 1.736 211. 500 0.202
2020 & 78 38.749 1.677 1 568.560 0.199
2021 & 82 65. 244 3.192 1412.510 0.138
2021 F 41 64.624 3.207 529.513 0.336
2022 | 333 19. 554 1. 410 2 183.160 0. 050
2022 F 181 13.100 1. 548 296. 570 0. 060

Bt 3 741 28. 800 2.174 878.729 0.227
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Fig. 1  Price distribution of colourless diamonds from

2008 to 2022
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Table 2 Descriptive statistics of characteristic variables in the hedonic pricing model

B2 BEA /M it/ % G A/ H/ Y By FEAS / i b/ %
D 630 16. 84 FL 117 3.13 oAl 78 2.09

E 341 9.12 IF 288 7.70 [ 7% 2 460 65.76

F 332 8. 87 VVS 923 24. 67 R 157 4. 20

G 319 8.53 'S 1569 41. 94 g 120 3.21

H 275 7.35 SI 649 17.35 J5 7 513 13.71
I—J 608 16. 25 SIUTF 188 5.03 AL 224 5.99
M—Z 685 18. 31 HoAth 7 0.19 ¥ 153 754 68 1.82
HoAt 77 2.06 gAY 121 3.23
WA AR/ S/ % || s BRSO A/ % i L FEAR /1 ot/ %
1 1096 29. 30 rf 468 12.51 [l B 1 2 b 286 7.65
e L 1671 44,67 oAl 39 1. 04 P 7 3455 92. 35
e iy 875 23. 39 =M 69 1. 84 WEA FEA /1 hi kb / %
HAth 99 2. 65 B 236 6.31 HAEAS 2 403 64.23
TR FI . 68 1.82 KR 1338 35.77
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Table 3 Results of hedonic regression

AN 2 b ot 22 ! P> R/ %
i In(Fe L ) 1.915 0.021 89.510 0 578.5
In(Fg v 8 &#)° —0.062 0.006 —10.990 0 —6.0

{o, 2% D Benchmark — — — —
E —0.253 0.025 —9.920 0 —22.3
F —0.356 0.026 —13.720 0 —30.0
G —0.479 0.026 —18.100 0 —38.1
H —0. 647 0.028 —23.110 0 —47.7
I—J —0.899 0.024 —37.310 0 —59.3
K—L —1.306 0.027 —48. 340 0 —72.9
M—7Z —1.645 0.026 —63.710 0 —80.7
I A% —1.588 0.048 —33.010 0 —79.6

G FL Benchmark — — — —
IF —0.108 0.041 —2.620 0. 009 —10.2
vVVs —0. 400 0.039 —10. 240 0 —33.0
VS —0.569 0.039 —14.520 0 —43.4
SI —0.785 0.042 —18. 900 0 —54. 4
SIPIF —1.103 0.048 —23.030 0 —66.8
E R —1.001 0.141 —7.100 0 —63.3

2§ Tl b 750 Benchmark — — — —
HAth 0.022 0. 055 0.410 0.682 2.3
[F] 74 0.119 0.034 3. 450 0.001 12.6
T 0.071 0. 044 1. 600 0.110 7.3
g —0.076 0. 047 —1.630 0. 104 —7.3
75 —0.078 0.037 —2.140 0.032 —7.5
Hd Y —0.028 0.041 —0. 680 0.496 —2.7
1o [53] 764 0.001 0.055 0.010 0.992 0.1

hi R = Benchmark — — — —
] 57 51 4% 5 i 0.175 0.023 7.750 0 19.1

ik P Benchmark — — — —
ik —0.002 0.018 —0.120 0.903 —0.2

b 5, e [ Benchmark — — — —
[ 0. 260 0.025 10. 340 0. 000 29.7
HAth —0.031 0.061 —0.500 0.616 —3.0
EARH —0.110 0. 049 —2.240 0.025 —10.4
e ES| 0.007 0.028 0. 240 0. 808 0.7
K F —0.049 0.047 —1.060 0. 289 —4.8
Bt 0.127 0.020 6. 360 0. 000 13.6
2 I 0. 065 0. 045 1.450 0.146 6.7
% H 0. 090 0.019 4,710 0. 000 9.4

EEEX e Benchmark — — — —
PN —0.016 0.016 —1.000 0.319 —1.5
ity —0.157 0.022 —17.240 0 —14.6
oAl 0.067 0.041 1.630 0.103 7.0

Prob >F=0 R?*=0.950 9
N=3 741 Adj R*=0.950 1
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Fig. 2 The impact of colour level(a) and clarity level(b) on price of colourless diamonds
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Table 4 Full sample and quantile hedonic regression results

SRR 0.3 0.5 0.7
A S " . " o " o " .

R o fE 22 R i 22 R Tn o 22 2 T UE 22
T InCGefidEsa) 1.915° "~ 0.021 2.051°"* 0.031 2.026° " 0.029 2.0447 " 0.034
In(FEfrEA)?  —0.062" 0. 006 —0.092""* 0.008 —0.084"*" 0.007 —0.087"*" 0.010

{0, 2% D Benchmark — Benchmark — Benchmark — Benchmark —
E —0.253" " 0. 025 —0.227°7* 0.031  —0.229"*" 0.031 —0.254"*" 0.037
F —0.356" " 0. 026 —0.311""* 0.027 —0.356""" 0.026 —0.367""" 0.032
G —0.4797 "~ 0. 026 —0.415" " 0.028  —0.452°°° 0.025 —0.455""" 0.032
H —0.647" " 0.028 —0.561""" 0.031  —0.598""" 0.030 —0.637""" 0.032
-] —0.899" "~ 0.024 —0.8787 "% 0.024 —0.897°°° 0.031 —0.919"*" 0.036
K—L —1.306" "~ 0.027 —1.309° " 0.033 —1.298""° 0.035 —1.300""" 0.042
M—Z —1.645" " 0. 026 —1.649° "% 0.031  —1.677"** 0.031 —1.725"*" 0.043
F A7 B —1.588" "~ 0. 048 —1.644* "% 0.042 —1.681°** 0.059 —1.692"** 0.080

G FL Benchmark — Benchmark — Benchmark — Benchmark —
IF —0.108" "~ 0.041 —0.149*"* 0.056 —0.127"*  0.054 —0.151"* 0.059
VVS —0.400""*  0.039 —0.432°7° 0.051  —0.411°"" 0.052 —0.397"*" 0.065
VS —0.569" " 0. 039 —0.592" " 0.049  —0.586"*" 0.051 —0.575""" 0.062
SI —0.785" 0.042 —0.827" 0.049  —0.787" 0.053 —0.760""" 0.065
SILLF —1.103""*  0.048 —1.182°"* 0.063 —1.037""" 0.077 —0.979"*" 0.071
P L] —1.001" "~ 0.141 —0.975 0.544 —1.003""  0.432 —0.554 0.458

B A 75 Benchmark — Benchmark — Benchmark — Benchmark —
oAl 0.022 0.055 0.101 0.065 0.085 0.065 0.073 0.071
I5] 7 0.119" "~ 0. 034 0.150"*" 0.052 0.158""* 0.042 0.157*** 0.035
o 0.071 0. 044 0.061 0. 054 0.051 0.051 0. 087 0.053
NNgA! —0.076 0. 047 —0.071 0.057  —0.043 0.056  —0.009 0. 047
ViR —0.078" " 0. 037 —0.067 0.052  —0.051 0.043 —0.067°  0.038
ALY —0.028 0.041 —0.036 0.062  —0.021 0.053 0.013 0.047
5 153] 4 0.001 0. 055 0. 048 0.076 0.017 0.060 —0.007 0. 057

firy e KPEE Benchmark — Benchmark — Benchmark — Benchmark —
Fl B 60 44 b St 0.175" "~ 0.023 0.116*** 0.026 0.153* " 0.034 0.220°** 0.032

ik KPR Benchmark — Benchmark — Benchmark — Benchmark —
HiE$ —0.002 0.018 —0.021 0.018 0 0.020 —0.009 0.019

b 5 e [ Benchmark — Benchmark — Benchmark — Benchmark —
[ 0.260" " 0. 025 0.269"*" 0.023 0.259" " 0.030 0.297" " 0.028
HoAh —0.031 0.061 0.105 0.082 0.082 0.062 0.149* 0. 087
= RA —0.110" " 0. 049 —0.073 0.046  —0.059 0.062 —0.063 0. 050
eE| 0.007 0.028 —0.017 0.026  —0.045" 0.025 —0.045 0. 035
R H] . —0.049 0.047 —0.029 0.047  —0.047 0.042 —0.053 0.051
Fii + 0.127°°"  0.020 0.155"** 0.018 0.132" " 0.021 0.1427 " 0.021
& 0. 065 0. 045 —0.111 0.045  —0.173 0.052 —0.127 0.057
ES 0.090" ** 0.019 0.107°"" 0.016 0.084" " 0.019 0.072" " 0.017

AT R Benchmark — Benchmark — Benchmark — Benchmark —
piN=sa —0.016 0.016 —0.025 0.016  —0.016 0.017  —0.024 0.018
o —0.157" " 0.022 —0.044** 0.022  —0.060""  0.024 —0.076°*" 0.025
HAb 0.067 0.041 —0.091 0.058 0.022 0.053 0. 009 0.051
TR e e P R IRTE 10265 %, 1Y KO BB Gl M i P i A R BB A 22 BTER P 5 A S2 AT

“HA R R A S U | b T 3R A S
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H T WA B Y H A 5 7 4 H0E A 2009 4R T
WG SR N T 7 8 5 2025 15 B0 A9 X6 B L A B
FOB 2009 4 AR U B O FEHER K 2009 4F

AR T Bl A 1 R XA R K P B D 100, 00,
20092022 4F 155 &b 5T TG 05 A AF 34 SE B R] 4 32
=10, 14 %, § BT S — 1. 40 %0 fIK 5 5 Ry
—5.31% . AN —8. 08,

AN K& F5 K L AN [ 5T TC 68 5 A 7 5
BN 2B RBUHERE R AS Lk, 2011 4FLIRT. G
AR MRS 2 LT #2011 4R RAE R
2013 4F [ oPAF, SR i e A 2 PR AE . |
5 i SRS A5 R BT AN A 2 A R AR A
2013 4R FRAEFE 2016 4E R 2R AE BT A 090 4%
RO 2 T REAHG2016 — 2018 4F R AE T4,
A G TRERE 2018 4F T 2RAEF4H 2 2019
AETR AR AR R BURR IR BN RS (BT 2020 4R
J T Y 5t R (] R R 2
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Table 5 Nominal return rates and price indexes for colourless diamonds
A 1] 154 1 J5T i B 1% 5 5T MFEA

£ Sl 4 % g EAQEE &S B k& £ Sl 4 2 & EAQEE &S &

/% EiEgi /% Eif 3 /% EiEgi /% Ei=gd

2009 I+ - 100. 00 — 100. 00 — 100. 00 — 100. 00
2009 10. 96 110. 96 15. 30 115. 30 43.93 143.93 —0.05 99. 95
2010 I 11.93 124. 20 21.13 139. 66 1.95 146. 74 13.00 112.94
2010 & —4.54 118. 57 —9.75 126. 05 11. 39 163. 46 2.14 115. 36
2011 42.89 169. 42 33.52 168. 30 —3.95 157.65 13. 80 131. 29
2011 °F —12. 22 148. 73 —10.11 151. 28 —2.64 153. 48 0. 10 131.42
2012 | —14.46 127.22 12.01 169. 45 —3.25 148. 49 —2.71 127. 86
2012 F —24.07 96. 60 21.51 205. 90 7.00 158. 87 —5.73 120. 53
2013 I 38. 44 133.73 —33.35 137. 24 12.19 178. 23 —1.25 119. 03
2013 18. 69 158.73 13. 35 155. 56 0.41 178.96 4.70 124.62
2014 | —6.94 147.72 0.79 156. 79 1. 60 181. 82 —4.63 118. 86
2014 —17. 38 122.05 —3.03 152. 04 —20.76 144. 08 1. 69 120. 87
2015 I 7.52 131.23 —7.67 140. 38 —11.19 127.96 —6.50 113.01
2015 & 0.12 131. 39 —5.10 133. 22 2.33 130. 95 —1.20 111. 66
2016 I —17.04 109. 00 —18.58 108. 46 —18.16 107.17 —10. 81 99.59
2016 T —24.73 82. 04 3. 60 112. 36 22.53 131. 31 —0. 85 98. 74
2017 I 49. 40 122.57 22.03 137.12 11. 82 146. 83 5.97 104. 64
2017 F —12.49 107. 25 —10. 34 122. 93 —6.59 137.16 —0.58 104. 04
2018 I+ 7.64 115. 44 10. 96 136.41 —9.97 123. 48 0.62 104. 68
2018 —9.54 104. 44 —18. 40 111. 31 17.92 145.61 —7.89 96.42
2019 I —25.91 77.37 6.92 119.01 15.92 168. 78 1. 08 97. 46
2019 —13.45 66. 97 —22.13 92.68 —23.96 128. 34 —1.08 96.41
2020 I 14.53 76.70 45, 34 134.70 —17.58 105.78 —4.00 92.56
2020 & —2.33 74.91 —38.97 82.21 6.90 113.07 —8.54 84. 66
2021 0. 04 74.94 54,94 127. 37 8.62 122. 82 10. 31 93.39
2021 & 18.62 88. 89 —21.25 100. 30 36. 77 167. 98 2.18 95.42
2022 b 6.81 94. 95 58.15 158. 62 8.75 182. 68 18.27 112. 86
2022 F —27.30 69.03 —11.13 140. 97 —20.75 144.78 —8.19 103. 61
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Fig. 4 Price indexes of colorless diamond and various assets: (a)all the diamond samples; (b)high quality diamond

samples; (c)medium quality diamond samples; (d)low quality diamond samples
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Table 6 Returns on colourless diamonds and other financial assets
K v s L TR AR EiRdE B HR B R
o W/ % WIS/ N 2K S0/ NFECEERD) /Y% (B30 (5B
T e A EFEAR —0.08 —8.08 14.59 13.71 —0.115  —0.122
150 i JB —2.14 —10.14 22.08 22.08 —0.170  —0.170
b i R 6. 60 —1.40 24.71 24. 34 0.203 0. 206
1% & T 2.86 —5.13 17.59 17.56 0.072 0.072
il MSCI 4=k 35 %4 8.18 0.19 21.42 22.66 0.308 0.291
G € 8. 24 0.25 21.51 22.74 0.309 0.293
"ER 4 6.37 —1.63 21.05 21.55 0.227 0.222
4R 9.33 1.33 42,32 42.67 0.183 0.181
i r= WG sEdt3E 600 Gy e 4R 4L 8.09 0.09 25.63 26.53 0.254 0. 245
IRFE TR 600 B Hb = 4 46 5 4% 3.70 —4.29 30.73 32.08 0.069 0.066
W7 R HBIX 600 B M =4 i 45 Kk 3.22 —4.77 22.17 23.22 0.074 0.070
foi 3 2 F S A E AR 1.59 —6.40 2.25 2.62 NA NA
W S A H E 1.25 —6.75 1.49 2.29 NA NA
x®7 ZTEBEAREMETENBEXYE
Table 7 Correlation between colourless diamonds and other assets
B PSS BEEAR = i JBT g i 1% i T
MSCT 4= Bk I 2245 % F R b A —0.210 —0.014 —0. 244 0.277
B OUE) 0.283 0.943 0.210 0. 154
& AR I AR # B2 IR b AH e —0.209 —0.023 —0.238 0.272
B CUR) 0. 286 0. 909 0.222 0.162
B IR 3 AR 5 P —0.135 —0.102 0.094  —0.059
BEEGUR) 0.492 0. 606 0. 634 0. 764
AR 4 45 25 R R A G —0.243 —0.177 —0.154  —0.082
B E M GUR) 0.212 0. 368 0.435 0.679
WrdE 5L 35 600 53 b 7= 4% 45 %L F IR b A S 0.089 0.155 —0.047 0.494" "
B3GR 0. 654 0. 430 0.813 0.008
WrE TR 600 J 4 7 H #% 45 % F IR 3t AH e —0.233 0.023 —0.215 0.211
B R 0.234 0. 907 0.272 0. 280
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Ei'd 8 ks P SR N [0 o % i B
W46 50 7 K H X 600 F L 7= 4 4% 45 % H IR b A e —0.254 —0.237 —0.161 0.153
2 R 0.193 0. 224 0.413 0.438

F [FH A H E A R IR 30 AH —0. 049 —0.242 —0.020 —0.139
BEECGUR) 0. 805 0.215 0.918 0.479

B [ 7S A H E Ao B R Eh AR e —0.006 —0.237 0.015  —0.244
BEEGUR) 0.976 0.224 0.938 0.210
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