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Comparison of merged and non-merged similarity clustering analysis methods
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Abstract: Distribution data of 4638 species in seven geographic regions of Shanxi Province were examined as a small
sample, of 7766 species in 14 geographic regions of Inner Mongolia as a medium sample, and of 16804 genera in 67
ecological regions of China as a large sample. Statistical analyses of the three data groups were conducted separately, using
a traditional merged method ( similarity clustering analysis, SCA) and a new non-merged method ( multivariate similarity
clustering analysis (MSCA) ). A critical comparison of the two methods demonstrates that the non-merged method can
attain a result suitable for both logistics of biological statistics and geography, regardless of the scale of the data. The
merged method (SCA) may achieve a result closely resembling that of the non-merged method when dealing with a fewer
number of geographic regions. However, with an increased number of geographic regions, the clustering structure with the

merged method may create a change at a different level — so much as to cause a complete loss of functionality. Regardless
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of the magnitude of difference between results of the two kinds of clustering, their nature will be totally different. The non-
merged method similarity coefficients are inherent, independent of each other and exist simultaneously, the clustering result
reflects the relationship and distance of all involved geographic regions, and all the coefficients are easily calculated with no
strict orders. In the merged method, however, every coefficient was considered to be founded upon or be the result of
clustering. The non-merged coefficient is the basis for the merged coefficient’s emergence, which is a result of the non-
merged coefficient’s disappearance after merging. All of the calculations depend on input data and the deduced result is
strictly in alphabetical order. It should be noted that the newest or final coefficients were worked out or generated, whereas
the non-merged coefficients as well as the involved geographic regions had to be eliminated or discarded. The newest
clustering coefficients were constantly generated, subsequently disappearing with the circulation. MSCA, in agreement with
the value and huge contribution by SCA methods, can correct errors or inaccuracy that caused by merging or descending
order during clustering by SCA method. It especially avoids some lost branches in the clustering result that are very
important to the relationship, and cannot find any similarity level that requires indication in some detail. In summary, the
MSCA method can solve many of the problems of the SCA method. The clustering achieves greater accuracy, which makes
the results fit ecological reality. Also, our modified MSCA method can easily perform macroscopic clustering analysis of

ecosystem data, which has never been completely accomplished before.
Key Words: multivariate similarity clustering analysis; multivariate similarity coefficients; biogeography
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Table 1 The insect species number (on diagonal line), shared species number (above diagonal) and similarity coefficient ( below diagonal) in

every regions in Shanxi Province

HIIX Region 1 2 3 4 5 6 7

HEW 855 318 335 361 415 367 437
KATI 0.288 566 392 277 392 433 332
kil 0.218 0.328 1020 294 433 544 393
Rl 0.347 0.331 0.231 547 392 337 373
R 0.294 0.342 0.277 0.347 974 582 497
b 0.243 0.375 0.363 0.274 0.412 1021 457
SR 0.314 0.275 0.246 0.326 0.343 0.298 972
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Fig.1 The clustering graph of insect fauna of Shanxi Province Fig.2 The clustering graph of insect fauna of Shanxi Province
by merge method by non-merged method

2.2 NN EIBXERRS RIS R L
NSH BIR XA R H 7766 F A X R faic st 5543 B, 0 A 14 AS/NX R B LA Fh %0
AIPE RN R 2, AP R EIE R B SOP IR (| 3, 4)

R2 ARHEHMIBNMKERBRFEIMAL) SAEMEE=M) MALUERB(T =M)
Table 2 The insect species number (on diagonal line), shared species number ( above diagonal) and similarity coefficient ( below diagonal) in

every regions in Inner Mongolia

X

Region 02 03 04 05 06 07 08 09 10 11 12 13 14
01 1466 473 405 342 797 542 391 483 281 502 569 438 433 329
02 0.222 1134 496 371 380 430 390 561 290 278 453 398 480 411
03 0.199  0.308 972 431 338 386 344 504 289 243 392 358 555 420
04 0.157 0.204  0.269 1060 300 301 295 372 266 235 331 2717 433 382
05 0.3890 0.178 0.168 0.140 1680 489 395 387 243 558 508 400 392 293
06 0.259 0.230 0.220 0.156  0.237 1169 391 472 2717 327 605 479 427 314
07 0.195 0.232 0.220 0.174 0.206 0.228 935 418 234 276 436 432 436 342
08 0.221 0.315 0.301 0.196 0.176  0.248 0.243 1208 298 280 481 446 578 413
09 0.145 0.187 0.201 0.171 0.128 0.168 0.160 0.179 758 219 288 245 291 258
10 0.309 0.183 0.175 0.158 0.376  0.218 0.209 0.176 0.183 661 395 311 270 240
11 0.261 0.231 0.211 0.169 0.236 0.328 0.246 0.240 0.165 0.256 1280 484 451 331
12 0.232  0.249 0.242 0.183 0.217 0.308 0.316 0.275 0.146 0.256 0.291 863 422 336
13 0.182 0.241 0.316 0.220 0.169 0.205 0.237 0.294 0.161 0.156 0.208 0.237 1341 452
14 0.170  0.271 0.312 0.260 0.156 0.190 0.247 0.260 0.199 0.198 0.190 0.254 0.269 794
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Fig.3 The clustering graph of insect fauna of Inner Mongolia by merge method
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Fig.4 The clustering graph of insect fauna of Inner Mongolia by non-merged method
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DL ARE IR PR ORE” , —A S 5 B A e e LRI 7R 95 B0 T R I % L 56 R 2R B I3 K
INHRIRES

B IFE R R — A R B A /DX Gt Z2 A I SN ARG R 2 KN 2
(] B A5 I A2 sl Y S ) 5 e — > R BCERAS S0 ST 1, B A 7= Al s A T 21 DS, il — A RO E — 1 &
BOP R G — D RECERT— D RECH TSR I KRB AT RERI A AE . BT LA, B IFE R SOF EDE
— AR A TS S MR TAN B TR T AT A AR — AR R ORI S R R

AEBU: 22 00 SR 2 A« B R A IR AR B B A B (B Ve A M), R A IRk p B R R T
W BN 3 AL 4 A/INXCEARER A A i A AR R | RS ) S I AR I R A = i g, O e R 2
IR BRI GE IR AR IR AR A = SR, IR AN i R B ] DL IS0 E R s B T i Bl B T
B IR BPIASHT/INK Z [R] R i A AR R | & 28t e B A R A e i J2 0k, i LA AR &, L 8 m 2 1K
1172, BT EBIR/NXEZEFF, A DEFIEE LA A N5, RAERE 307 EMRE 2k
FIEH BIBIE S5
3.3 [IFRMDT RAEAMEMS G AL 1T R B A E 2 B

1848 4 M2 AU By S HE AR UM A ABEAES , 1901 4F, Jaccard 2 H T 3153 P 1 X [a] A 49 X 2R 9 AL
REAN, TR E M Bl B R RA RN T, e, AT AR 1 40 AP A 2 AR
BIFE Jaccard A 8 B AL, B R 2 2R 2 U AR IR TSR e Al e R O R BTk, T
Jaccard 25 AN BETT 22 i X BRI 2R 0, 70 ARARU: SR AT R R B IR BB B I, RERE TR /N IX L
A A B AT B A 25 SR S T AT X A A 2 e A A b P oy s PRI S 1 o P o R R M T 5 —
e H R E AR AR, . B HR PR YA 2 7 B B, AT A9 5 B9 ot R B B )T
T RBE A IR, W LR BB AR . AR L DT T 4 A #E 2 05, A 22 4 i v R AR 26
T RAFANEH L, R AE B BT 2, LABOS R i 20 A ) Mo PR % e (R0, HR A8l &5 A AR 32 119 22 58 A )
PEZREA S MSCA 125, WIIEHE 555 I FEB X — 7 A Ml 25 PR DR ORI, RIS ARG B LR SRR 4 51 22k
Py b B2 A A O R 2 A T Wl f AR A b B2 () 2 ST A — BB B
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