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AFRR. Wald I8 P {0845 B7e BT RER] b 9 553 3 0 5 (o= 0. 05UV, 72 48 (B T A 70 o g [ 25
P EHI BN RER 0.5,% AR AME,# P<0.5, MBI NN % P>0.5, #151 % 4. £ A ROC
B LR 4 BT 0 T HBOR R AR B R IR 00 B0 R IR B B i 30 31 88 07 , ROC 854 =50 8 48 Bl )5 — i .
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77.8%~88.9%. Wil BH-B & A B 18 Bl R 451 W% 1.

HERBARFEME RN MT1 RiEHEHK LG -4, H Ml 8 MER-HER T HE#E LG 5b, 384 5 £ ok
THA—sem g, xR HH(3/8) \HW(2/8) .BH(2/8)F BW(1/8). HEX BT F LR &+
EEEELAMNEAEREE BEHBELETE BT RMT2 4, KW EHERME R B LA TR LG A
AERMH R, BB EL EHEFHRN— SR H G0 RSN H B R, EH B R E R
84.4%~95.6%.

®1 FHHRBZRSBEERIN

Left Right

Bone Step

Var. Wald Sig. Exp (B) A/% Var. Wald Sig. Exp(B) A/ %
MT1 Step 1 LG 13. 706 0. 000 0. 301 86. 7 LG 13. 506 0. 000 0.278 84. 4
Constant 14. 021 0. 000 1. 437E+18 Constant 13.793 0. 000 2. 318E+19
MT2 Step 1 LG 11. 295 0. 001 0. 494 77.8 LG 12.199 0. 000 0. 458 86.7
Constant 11.597 0. 001 6.661E-+14 Constant 12. 463 0. 000 2.500E+16
Step 2 LG 8. 825 0. 003 0. 468 84.8 LG 9.418 0. 002 0. 469 84.4
HW 4. 817 0. 028 0. 059 HW 4. 676 0.031 0. 055
Constant 10. 735 0. 001 3. 716E+23 Constant 11. 817 0. 001 7.286E+23
MT3 Step 1 LG 11. 957 0. 001 0. 445 82.2 LG 10. 927 0. 001 0. 381 86.7
Constant  12. 175 0. 000 6. 244E+17 Constant  11. 044 0. 001 1. 668E+21
Step 2 LG 8.529 0. 003 0.427 88.9 LG 7.961 0. 005 0. 362 95.6
BW 5.221 0.022 0. 043 HH 5.576 0.018 0.024
Constant 9. 646 0. 002 1. 733E+31 Constant 10. 155 0. 001 5. 589E+35
MT4 Stepl LG 11. 848 0. 001 0. 508 82.2 LG 12.033 0. 001 0.435 84. 4
Constant 12,134 0. 000 8.174E+14 Constant 12.278 0. 000 1. 720E+18
Step2 LG 7.598 0. 006 0. 546 LG 8. 230 0. 004 0. 448 91.1
HH 6. 087 0.014 0. 058 88.9 HH 5.154 0.023 0. 079
Constant  10. 780 0. 001 3.907E+23 Constant 9. 834 0. 002 4. 523E+26
MT5 Stepl LG 9.159 0. 002 0. 407 88.9 LG 10. 101 0. 001 0.422 84. 4
Constant 9. 369 0.002  7.88l1E+18 Constant  10. 352 0. 001 1. 372E+18
Step2 LG 4.957 0. 026 0.478 91.1 LG 5.945 0.015 0. 449 91.1
BH 5.738 0. 017 0.072 BH 6.142 0. 013 0. 045
Constant 11. 016 0. 001 9. 489E-+26 Constant 10. 271 0. 001 8. 432E+27

* ¢ Accuracy
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WEAEEEEER(P=0.656).5 REBLELAFHMA ROCHWEE . FEERELGFEMZH K ZERRB
/. ROC #14F i T A (AUC) 4> Bil 2 0. 938 F1 0. 941, 15 BH %3 0l 25 B %ot 1 51l i R 3 BB AR 4 (38 3).
5B RSB EEPSLRRE MT3.MT4 F1 MT5 3| | 3% 5 (88. 9% ~95. 6%6). MT1 F1 MT2 ¥ 3|
AR (84. 4% ~86. 7 %) . 2= 3] 5 R B 5 A9 B IH AL R R MT5(91. 9%) , B KA 2 MT2(84.8%) s Al
BB E B R MT3(95. 6 %), B{K A& MT2 fl MT1(84.8%).
R2 FNRBESZEREESHAENHAEY)

MT1 MT2 MT3 MT4 MT5
M F T M F T M F T M F T M F T

Left 78.6 90.3 86.7 63.3 93.5 84.8 85.7 90.3 88.9 857 90.3 88.9 857 93.5 91.1

Right 71.4 90.3 84.4 71.4 90.3 84.4 92.9 96.8 95.6 92.9 90.3 91.1 85.7 93.5 91.1

The cut value is 0. 50. Overall predictive value is 88. 08% for the left foot and 89. 32% for the right foot. Overall
predictive value is 81. 43% for the males and 91. 91% for the females. M=Male, F=Female, T— Total (Male+

Female).

£3 WMEE ROCHMMIL TER

MT1 MT2 MT3 . MT4 MT5
Left Right Left Right Left Right Left Right Left Right

Area 0.924 0.922 0.924 0.945 0.956 0.956 0.947 0.947 0.938 0.933
SE~* 0.041 0.041 0.039 0.034 0.028 0.041 0.046 0.042 0.037 0.042

pr> 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

* ., Under the nonparametric assumption; % %, Null hypothesis; true area=0. 5.
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Tague™ #RE T 17 MR REWEHHFHMEZFTE. McFadden FME T KEBEMBEEEHBEREL
EAEEE REREENEERZREERNHESEEAN QSR HEMKWEREETRREPHEERRE
B U SRR AN T AER D LG MRRBRNNMEEN M B AR, HREH G LM E
JEE AL . Schever ZMI X MR BREAE B AFERMIEZEXPETHR ERETEFBTPEBHHE
EZEAXHREBEBKRE LR LEMERE,£8 L6 WHEEE/N. Hh— S8R BiELTES LG HEM
xR, B R EEE TR AR R, HRZRFEML .

ARG LRI RHRE M SERA R, BUEEMT (D AEMIEAR KL T REBIELHF
LGBtz ME¥ K ARENENEEN FTETRNRERBETR. X FERH THE LG 2t
ERE W, MEREETRELRBAESZA R T EMIURR B E R0 ; [ — R FH Rk PR
], BT BB B 4 3 R B 1B M AL A ARG R B RENAARLZ TR BN R EREZ KR E/EM. Lk
E.EE LG SEHMERNERZFEANEMEARRARN; (OBHNERRKER - T EEERMHE
REMOEYERR, 08T SR E TR EE MR RN . AR KR 28R TR 8358
U OBRBES AR BB ZIUNAE LR RS B8 A KA . Bl Sk LA K ARBE, BT
LA 5B B TR BE R M A /N, 2R B9 A i 3 3l B A AR X 4K, BT LA X B B LM BE R i AR X K
(OTFRESFHR = R AMAEY SR 5, B 0 B 7E A8 50 R R R =2 (8] B B K BE AN S8 R I HE 22 R/ R R )
U BRER LCHAMERNEEN TR, HE-LEFFERFHRNTEERE LG MAEEFH HW
M MW. BRI LG A —E R E R RSS2 AR W R EE R, RTEARE R B
ZREEMEAOEERDEBEATRAR. X - ERETEH - SREK.

B8 [E 3 ROC 2 M 45 R SR 3 2 (8] A 3 R 80 B Y22 5. 70 R TR 1 3 46 o, 4 1 1E 7
T HR B8 R L MV Y TE 7 R ) R B R AT BB R (1D MERE IR A R AR MR Z RS EREM
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B, X SERARE W (DB E MR SRA X, B RN RUY ;5 (2) 5 B B A8 B 14T 8 22 M
B WM MR R 2R 95 % B S R EH A, SR AT A 5 3 M AR A 2 H R
B ; Ozer S0 4RI T A28 0B 35 B R 4T 340 B A0 4. 45 50 557 M Ok 110 1 591 1 0 240 00 3R ok T B At A1
BAH #—HWBIFEH. (3)Lazenby SV R FAHRALE — B BT KBS, 4R EATLIL L EME
R, 5 6 3 B R AR 9 C>90. 0%) , T HERG A B U 65. 0%, b ATAR AR X 46 35 5 1o JE P 7 BB IR
BT HRLHEWERTTRLIRNWES BA T ROBEEEDT . BITH0% R 54308 R K. 12 %05
BRETHIR FBERAMLESMELRAE L.

AR RY 5 BEE TSR LN R R A MR MT3.MT4 1 MT5 3 5 S48 0 5 8, 20k
X 3 ARBEE AR R A Ak AR KA BB M B8 . McFadden U2 4758 T KB BB B R
BREHE, BB EERANE MTS, KR MT4, B/MOR MT1. BEEM LB N TFARE,
BREE LG HEEERAWNE MT4, KR MT5, 8/ £ MTL. Fot#E H B R RETEBEE
BERIAZGE—BE BB TE R KRB U1 B 52 B E 00D 0] A9 BF 5045 5 Mk b R 3% B 0 5
BB B ENPFRER. Case FPOMAREEAFRBEFTHR. SEBF T LG HZR KL MTs,
HUCR MT2, B/h R MTL. {18955 S8R T IR A&, 858 MT4 R MT5, 3¢ A4 B ¥ 5138 9)
AR B - 5 A O |
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descending order were Zn(CH;COQ), concentration, Vc concentration, pH, Na, SO;concentration; The optimal formula for

1, Ve concentration of 0. 048% , Na,SOsconcentration of

0.498% , pH value of 8. 91, blanching temperature of 100 'C, blanching time of 20 s.

preserving green were Zn(CH; COQ); concentration of 254 mg » kg~

Keywords: : walnut tassel; response surface; preserving green
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Sex Determination of Logistic Regression from the
Metatarsal Measurements in Macaac Mulatta

HU Haiyang*, WANG Fengchan®y HU Fengxia®, TIAN Huaxiang®,
MAO Xiaojing®, ZHAO Zhe*, ZHAOQO Xiaojin®

(a. College of Life Science;b: Editorial Department;c, College of Fisheries, Henan Normal University, Xinxiang 453007, China)

Abstract: Because of the dichotomous nature of the sex type, logistic regression was used to be able to predict sex based
on values of predictor variables of the metatarsals and ROC analysis was used to assess sexing performance at different varia-
bles, different sides of the feet and for each of the five metatarsals, The samples selected for this study consist of 45 adult skel-
etons of Macaac mulatta (31 females, 14 males) from the Taihang Mountains. Seven variables were recorded on each bone of
five metatarsals. Data were analyzed using SPSS 20. 0 version, For the models, the best variable for the metatarsals was LG
followed by HH, HW, BH and BW. A logistic regression model was formed to estimate sex, ranging from 84.4% —95.6%
for the pooled individuals being corre¢tly clagsified. There were very small bilateral differences by using ROC analysis, and the
AUC values were similar between the two sides, with 0. 922 and 0. 956 for left and right bones, respectively. For five metatar-
sals of both feet, the percentage of correct classification was higher for MT3, MT4 and MT5 (88. 9% —95.6%) and lower
MT1 and MT2 (84.4%—86.7%). In general, results from this study suggest that the measurements of metatarsals appear to
be good discriminators of sex. The lengths of metatarsals are largely genetically determined; and the measures of robusticity of
feet are largely subject to environmental modification, These findings suggest that the pattern of the sex differences for metatar-

sals may well reflect the interplay from both genetic, environmental and behavioral factors.

Keywords: Macaca mulatta ; metatarsal; sex dimorphism; logistic regressions; ROC analysis



