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PHEIRM F 4 LR Bl F o T

frnd(10 . 4) ans = 2.8855

frnd(10, 10) ans = 0.2757

frnd(10,20) ans = 1.5200

frnd(2,10.5,7)

ans =1.6613 0.1962 1.8418 0.2085 0.4924 0.2682 0.8976
0.7198 0.3330 0.7767 1.9925 0.5375 1.0791 0.4058
0.4973 1.0102 3.3659 0.1749 0.2769 0.9471 2.6272
5.6393 2.8133 1.5102 3.3269 0.2992 0.0420 0.9972
0.0888 0.0992 0.1880 0.4350 0.3622 0.2180 0.2901

frnd(10:20.5:7)

ans =0.6071 0.8229 0.8108 0.8462 0.9936 1.5513 1.0835
1.5606 0.6781 0.9967 0.3176 1.5840 0.2994 1.4440
1.6310 0.1674 0.7198 1.2456 0.5857 0.2091 0.8690
0.6606 2.5233 2.1569 0.9866 0.3704 0.9820 0.5452
0.4959 0.3080 2.8579 2.4121 0.6325 0.4102 1.3503

K FAHBESHESHFERFATUT

[e d] = fstat(10: 4) e = 2 d = NaN

[e d] = fstat(2.10) e = 1.2500 d = 2.6042

[ed] =fstat(4.15) e = 1.1538 d = 1.0288

[e d] = fstat(10.20) e = 1,1111 d = 0.4321

B=H SRS RERE
—. BENBFEHE

FT BT R R A AR R I TR TSR R R G KRB

U BERBEREHESE HFTEMEREXR

1. fpBEH(E)ER

BERARTBEERYN BTN EEEAR LR AL Lo # o
FUREA, T LAENER. £TEEERQEILAFYE AMFHE BER
FEE PO RABIENFEARES. £ MATLAB F 50 34 T i o8 0k KX 46

ERME, %A WT

geomean( X )

harmmean(X)

R i LT F 9 E
BEA B A A B
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mean( X ) HANEARFYE

median( X ) R I AL 3K

trimmean( X, p) BERNREAYE
Horfr X OBREARE & X g, WK B 8 & B B1E 8 X hERE, R
BEEAFINEREABRMNITHE. P NIHTENHRESRESTRE P MK
fi& P % H9ECHE 5 B S9ME . B an 43 5 FI 46 B0 A0 MIE S o A 7 AR B FEALAE [, 28
ERE&EMERMEMT

x=exprnd(1l,10.7)

x = 0.0512 0.4854 2.8492 4.1816 0.1766 1.6428 0.7001
1.4647 0.2333 1.0417 0.2920 3.9302 0.3824 0.1056
0.4995 0.0814 0.2068 0.8095 0.3838 1.1948 0.1965
0.7216 0.3035 4.6191 0.0706 0.9690 0.6131 0.4386
0.1151 1.7358 1.9741 0.7636 0.1842 1.8913 0.2009
0.2717 0.9021 1.5957 0.8707 0.6875 0.3597 0.4152
0.7842 0.0667 1.6158 0.1670 0.3432 0.9719 1.0730
3.9898 0.0868 0.5045 0.6441 0.8465 0.1508 1.2388
0.1967 0.8909 1.3013 1.5963 1.1887 0.1582 1.0753
0.8103 0.1124 1.6154 0.3973 1.6626 0.5216 0.6272

ge = geomean(x)

ge =0.4597 0.2757 1.3137 0.5624 0.6720 0.5726 0.4654
he = harmmean(x)

he =0.2281 0.1663 0.8708 0.3105 0.4550 0.4016 0.3343
me = mean(x)

me =0.8905 0.4898 1.7324 0.9793 1.0372 0.7887 0.6071
de = median(x)

de =0.6105 0.2684 1.6055 0.7038 0.7670 0.5674 0.5329
te = trimmean(x . 10)

te =0.8905 0.4898 1.7324 0.9793 1.0372 0.7887 0.6071
y=normrnd(5.2.10,7)

y =4.1349 4.6266 5.5888 4.2002 1.7918 2.9787 5.0001
1.6688 6.4516 2.3276 6.3800 5.5146 6.2289 4.3643
5.2507 3.8234 6.4286 6.6312 2.8871 6.0155 7.1900
5.5754 9.3664 8.2471 6.4238 7.8303 8.3849 1.2520
2.7071 4.7272 3.6164 7.5805 3.3898 6.1826 5.8564
7.3818 5.2279 6.7160 6.3372 6.0575 3.7128 6.7913
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7.3783 7.1335 7.5080 7.38B17 5.4386 5.7607 6.4619
4.9247 5.1186 1.8125 2.5951 3.1562 2.9818 6.1557
5.6546 4.8087 2.1181 4.9604 0.6587 4.9610 5.0806
5.3493 3.3353 6.1423 4.6866 4.8816 4.9036 6.3542
gn = geomean(y)
gn =4.6207 5.2354 4.4383 5.4799 3.4701 4.9580 5.0135
hn = harmmean(y)
hn =4.1354 5.0362 3.8014 5.1900 2.5658 4.7008 4.2439
mn = mean(y)
mn =5.0026 5.4619 5.0506 5.7177 4.1606 5.2110 5.4506
dn = median(y)
dn =5.3000 4.9636 5.8656 6.3586 4.1357 5.3608 6.0060
tn = trimmean(y . 10)
tn =5.0026 5.4619 5.0506 5.7177 4.1606 5.2110 5.4506

2. BR AR (HF ) ER
BHARMERTUBRBIEATHOBEME P O ENBEE, RRNE
E EPEEER - MEHERE AREE 5 T304 0 2 50 o 8RR
b R oo 0 E] R R TR MR B U B X s 5 T AR X s Z
EEAZRZU 12 BB REX ERKE, BT RAHRT 6 50% 088 E W
HERME, EXRERCEN TRRAER. £ MATLAB F, KX 3 1 #

R EH T
iqr(X)
mad( X)
range( X))
var( X)
std( X)

cov( X ) cov( X, Y)

x =11.7067
12.4172

11.8697
9.2331

11.1696
12.3971

REZS 19 P 0D 43 o 4 ] BE
B A ) - 2 28 X 2=
A BUE iR 2=
HAREN F £
REA BRI b A 22
HABRE N =
HP X S5YSAREERE TEDFEN,EH cov(X), X LA NEEZR
cov(X, Y), X MY BAKEMENT RR. & X BEM, X5 RB0R BEBES
FIMBEPBAEREARNTRE:Z X YME, NREZNBENEHERME.
RAOTFAFEEBIBN D ERSEHEREN T (EERETED A ENREBE
B X NE—FMEN - TEREREEBFTEER)
x =normrnd(10.3,10.7)

6.4367 6.4423
10.2640 3.3930

10. 3859
6.8323
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11.9694 10.6949 8.8676 12.8227 8.0936 12.9590
14.4174 6.4965 7.0307 9.1123 7.0237 8.3213
8.4441 10.1672 8.6182 14.0188 5.5746 10.6361
11.3310 10.9821 6.3480 9.2127 10.8685 9.2980
10.7136 7.1503 10.7022 9.8763 6.3605 14.4368
10.3553 6.9767 12.3435 10.0644 6.6150 6.0417
13.4141 10.9444 7.7739 11.7069 6.9882 5.9522
12.7937 7.9476 14.3305 13.2469 7.5349 7.1586
9.2167 10.0337 6.1242 8.9471 9.6055 9.2032
8.8767 12.8604 8.0646 9.7812
in=igr(x)
in =1.9974 4.6233 3.2374 3.7140 3.7249 3.8894 5.4665
mn = mad(x)
mn =1.5978 2.0632 1.6512 2.3084 2.5589 2.0062 2.5293
rn = range(x)
rn =8.7559 6.2702 5.1933 9.5660 8.4653 6.7520 8.3126
vn = var(x)
vn =5.1403 5.6484 3.5633 7.5342 8.8353 5.4722 8.6817
sn = std(x)
sn =2.2672 2.3766 1.8877 2.7449 2.9724 2.3393 2.9465
cn = cov(x)
cn = 5.1403 1.0313 -0.7009 -2.6721 -10.6458 1.3515
—2.1946 1.0313 5.6484 -1.8270 -0.7081 1.5938
0.6958 —3.4171 -0.7009 -—1.8270 3.5633 -1.1954
-4.0718 1.4840 0.7338 -2.6721 -0.7081 -—1.1954
7.5342 4.2172 -5.1723 0.3121 —0.6458 1.5938
—-4.0718 4.2172 8.8353 -—3.8626 -—2.2460 1.3515
0.6958 1.4840 -5.1723 -3.8626 5.4722 —2.4318
—2.1946 -3.4171 0.7338 0.3121 -—2.2460 —2.4318
8.6817
y = poissrnd(5 .10 10)
y=2 7 3 2 5 4 6 3 9 3
4 6 4 4 8 8 3 5 8 5
5 1 2 5 11 4 3 2 6 4
7 2 3 2 4 8 5 1 2 3
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39 46 9 7 45 3 6
5 3 45 4 6 4 6 8 3
3 5 45 15 8 4 5 3 6
7 4 4 6 6 9 4 3 2 6
37 7 8 5 7 6 4 5
4 4 75 6 1 0 5 6 4
ip=iqr(y)
ip=2 4 1 2 4 4 2 2 5 3
mp = mad(y)
mp =1.3600 2.0000 1.1800 1.4800 3.3200 2.4800 1.3200
1.4400 2.3000 1.1000
rp = range(y)
rp=5 8 5 6 11 8 7 5 7 3
vp = var(y)
vp =2.9000 6.1778 2.6222 3.2889 11.8333 6.2222 3.5556
2.9889 6.9889 1.6111
sp = std(y)
sp =1.7029 2.4855 1.6193 1.8135 3.4400 2.4944 1.8856
1.7288 2.6437 1.2693
cp = cov(y)
cp= 2.9000 -3.0444 -0.7333 -0.3778 -2.0556 1.6667
-0.5556 —3.0444 6.1778 1.3778 1.1778 0.7778
0. 4444 1.5556 —0.7333 1.3778 2.6222 1.7111
-0.7778 -1.5556 —0.4444 —0.3778 1.1778 1.7111
3.2889 1.7778 -0.1111 0.1111 - 2.0556 0.7778
-0.7778 1.7778  11.8333 1.3333 -0.8889 1.6667
0.4444 -1.5556 -—0.1111 1.3333 6.2222 1.6667
-0.5556 1.5556 —0.4444 0.1111 -10.8889 1.6667
3.5556 —1.5889 2.2444 1.8667 1.9111 0.8333
-0.5556 —0.2222 —1.9222 0.2444 -0.3556 —1.5333
-2.1667 —3.2222 -0.6667 —0.2778 1.4444 0.4444
1.4444 2.7222 1.4444 -0.1111 -1.5889 -1.9222
-0.2778
2.2444 0.2444 1.4444
1.8667 - 0.3556 0.4444
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1.9111 -1.5333 1.4444
0.8333 -—2.1667 2.7222
—0.5556 —3.2222 1.4444
-0.2222 -0.6667 -—0.1111
2.9889 1.1000 0.7222
1.1000 6.9889 -1.8333
0.7222 —1.8333 1.6111
x1 = unifrnd(1.4.1,10)
x1 =3.9617 3.6616 1.5569 1.7324 1.7406 1.5214 2.0029
2.2187 2.8713 3.6940
x2 =unifrnd(2.5.1,10)
x2 =4.0375 2.3946 3.4187 4.9023 3.4963 3.1912 4.9647
4.3050 4.9494 2.7178
cov(xl x2)
ans = 0.9320 —0.2812
-0.2812 0.8827
3. ulvEE
FOERXTHRFEPENE N FEEN >0, o =E(X-E(X)' A
BEVLZER X Bk Brep O, —Br 0N 0, ZBrH 0N % . 7 MATLAB
o, AT F B3 moment() KA LA, KN
moment( X, k) KRB X e .08
Heb X HBEVEA SA R R BEERE, f AEER. R X hm i, W6E B
FIBK kB AODEE X R, REIH X ME—FHR KRR OER
AT &’ Ban
x =normrnd(2.5,1.25,10.7)

x=2.8935 1.5724 3.2112 1.2451 0.8134 3.6640 1.6448
4.3044 3.8529 1.4729 1.3161 2.1736 2.5141 0.8851
2.0613 2.3356 2.1680 2.0320 3.6918 1.6936 2.4088
3.2790 2.9874 1.0153 1.0176 2.6608 3.5072 2.0868
3.4988 2.6100 -—0.2529 1.1801 3.3206 2.7895 1.4455
3.6761 1.7057 3.7329 4.3406 1.0402 1.2628 3.1222
1.2599 1.8005 1.8517 2.5697 1.9242 4.1745 4.3606
2.7650 3.0546 2.9092 0.9784 2.1720 2.8619 1.8169
2.7974 1.3126 2.7926 2.4485 0.9836 4.3486 1.4416
1.2403 3.4765 2.5268 1.0896 0.8507 3.9225 2.1921
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y=normrnd(5,2.1,7)

y =4.7007 4.1305 4.8413 8.0703 3.7870 2.3053 5.9388
moment(x r 2)

ans =0.9104 0.6750 1.2372 1.0235 0.9778 0.9717 0.8868
var(x)

ans =1.0115 0.7500 1.3747 1.1372 1.0864 1.0797 0.9854
moment(x + 3)

ans = —0.2709 0.0966 —0.9486 1.4557 0.3404 -0.4475 0.9098
moment(x » 4)

ans =1.7574 0.7855 4.3005 4.2280 1.7492 1.9278 2.8258

moment(y » 2) ans = 2.8138
var(y) ans = 3.2828
moment(y - 3) ans = 2.5882
moment(y - 4) ans = 22.0253

MERZBHPOESTEERRE, P OERAEFTHE XM AR
HIg? XRENMERE LH AR
var(X) = %i(X,- - X)* ,moment(X,2) = ﬁ;(x, -X)%,

Hrpn IEEARE LRy WEEAREN 7, M :2.8138X7+-6=3.2828,H
var(y) = moment(y,2) X7+6.

4. BENEESRE

Ve BRI, ER AR E ST RBENER . —REEKE X
jg .

E(X-pu)*
54:%_3’

X, IES g ER 0. EARSCERS B E K EXEFRAR, B EAESE
EH 3. MMESSAKERR 3 WESSHMEPHEHN S, HBEFERT 3; K
ZW/NTF 3. MATLAB 1 R 8B 8 LB e &, B A X
kurtosis( X) REEARE X g E

H X RERE, R R G5 .

1 BE R AR A B8 B SR O A X R BE IO B B 5 R B8 D £, IOV 4 A AR 1)
THHENENR , RZMRE L, EXH
SEX )

o

IEZS 43 B 0. MATLAB 3= F0 BE 1) o 306 A 08

Ss



- 208 - BRI WMEESEANEHITXR

skewness( X) REARE X MIRE
X R, WKFKREHMmE. 5
x = normrnd(1.5:2.5,10.,7)

x = —-0.7589 —2.4510 2.4274 3.2697 -—0.0035 -—4.3130
1.0448 1.5897 1.3033 3. 3207 6.3935 2.8780
—-1.5791 5.3025 —0.0688 —0.2041 6.7804 2.7614
—1.2496 4.1391 1.4039 2,8385 —-1.0614 -1.8932
6.1613 1.7150 1.2169 4.5686 2,8822 -1.5859
—1.0565 0.6505 —3.5114 2.4481 -0.2405 0.9908
2.2220 4.0946 -1.3494 0.2673 3.8605 1.5188
—3.6358 0.4267 0.5255 0.9722 2.6551 -—3.8011
—0.4572 1.8314 1.6395 -—-1.9532 4,4756 0.6975
-0.1117 2.9673 5.4824 0.5803 2.2889 -1.2905
4.5914 —0.2608 0.8720 4.0460 0.3376 5.3831
3.0882 -0.0782 —1.0453 2.7003

y = exprnd(5.10:7)

y = 0.2558 2.4272 14.2459 20.9080 0.8830 8.2142 3.5003
7.3237 1.1664 5.2083 1.4599 19.6511 1.9120 0.5281
2.4974 0.4071 1.0341 4.0473 1.9189 5.9740 0.9823
3.6079 1.5177 23.0957 0.3531 4.8448 3.0655 2.1932
0.5754 8.6788 9.8703 3.8179 0.9208 9.4566 1.0046
1.3584 4.5106 7.9785 4,.3536 3.4377 1.7984 2.0759
3.9212 0.3335 8.0792 0.8349 1.7162 4.8594 5.3652

19.9489 0.4338 2.5226 3.2203 4.2327 0.7540 6.1941
0.9837 4.4547 6.5063 7.9814 5.9435 0.7911 5.3765
4.0517 0.5622 8.0769 1.9865 8.3128 2.6081 3.1361

z=frnd(4,9.,10.7)

z = 1,9122 1.1848 0.7921 0.6150 2.0475 0.1906 0.4460
3.8112 2.2065 0.1263 0.4510 0.3146 0.2579 0.6761
1.6694 0.4877 1.2716 0.4329 0.7716 1.6545 0.0431
0.7445 2.4418 1.4869 0.0797 1.1820 1.6516 2.2466
0.1662 1.9040 2.1749 0.5158 0.3436 2.2712 1.0168
1.2670 2.1547 1.0418 0.8750 1.0062 4.7817 0.3390
0.4656 3.2058 0.6755 0.4957 2.3920 0.9811 3.0575
0.4901 1.1466 0.4591 1.7362 1.5714 1.4936 0.3251
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1.3380 2.0402 1.2353 0.6993 0.8584 0.3702 0.4320
0.6989 0.7712 1.6238 0.4247 0.6158 0.3420 1.0647
kurtosis(x)
ans = 2.8374 2.1302 1.8027 1.8561 2.6704 1.9227 2.1570
kurtosis(y)
ans = 6.1848 3.7124 3.9252 6.1923 5.5924 2.1023 1.6809
kurtosis(z)
ans = 4.4173 2.1295 2.3971 5.2642 2.2480 4.5196 3.3335
skewness(x)
ans = —0.4709 -—-0.3339 0.0379 -0.0426 —0.1830 —0.0380 0.4832
skewness(y)
ans = 2.0709 1.3180 1.1632 2.0742 1.8705 0.6844 0.3156

skewness(z)
ans = 1.4251 0.0349 0.1445 1.6084 0.6510 1.4653 1.2738
kurtosis(x(:)) ans = 2.5779
kurtosis(y(:)) ans = 7.3716
kurtosis(z(:)) ans = 5.5041
skewness(x(:)) ans = 0.0346
skewness(y(:)) ans = 2.0837
skewness(z(:)) ans = 1.4338
5. BXER
HHVER X 5Y W ZD(X),D(Y)BAFE, AR TE, MK
__ Cov(X,Y)
VD(X)v'D(Y)

IXE5Y WHEXARB HXRBEMIER X 5Y AKMEHEKBRENER, €
WR:pl<1.Yp HER, XA XS5Y RIAHERERHIER FIEHEX; Y p
R, KA X 5Y MAHLIMBER, RRAAAHERL. | o BEIE 1, /AR
Flo=0M,ZH X 5Y AIAFAELZHEKTFRXRER. MATLAB 1 ] b8 # corrcoef
(X)RAEHE X MHEXARRERE, CIE X NE—-FIEN —-IHILER, MiLT
REEA . Flan

x=1:10

x=1 2 3 4 5 6 7 8 9 10

y=2*x+normrnd(0,1,1,10)

y =2.1352 3.8610 4.8366 9.1837 9.9846 12.5362 13.2836

15.3444 18.3144 20.1068
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corrcoef(x,y)

ans =1.0000 0.9938

0.9938 1.0000

x = exprnd(3,10,7)

x =1.5429 0.0014 12.6264 4.0044 1.8508 1.1626 7.7994
0.1566 4.6537 3.7324 0.8485 1.4177 7.7981 4.9315
3.7261 2.0890 0.6073 1.2482 1.1311 7.9492 2.9059
0.3535 3.7086 0.0439 4.6245 1.1687 13.2860 3.8573
6.8606 1.1891 12.1603 1.5219 0.3943 4.4464 0.7807
8.1856 0.1288 0.5976 1.5079 13.0538 1.9835 3.4758
4.3535 0.7976 1.4286 1.2488 3.5097 2.3413 1.3473
0.2077 1.2188 1.7383 5.0889 0.7489 1.0563 0.0406
8.2878 6.0989 4,2314 1.3551 3.5398 1.6214 2.0622
3.9929 7.0486 0.5880 5.3104 0.2284 2.0247 0.1611

corrcoef(x)

ans = 1.0000 0.0000 0.0911 -0.5019 0.5558 -—0.4147

-0.2971 0. 0000 1.0000 -—0.3249 0.1567 -0.3508
0.1883 ~0.2574 0.0911 -—-0.3249 1.0000 -—0.0951

-0.2374 —-0.2722 0.3678 -—0.5019 0.1567 -0.0951
1.0000 ~—-0.3570 -—-0.0480 -—-0.1098 0.5558 -0.3508

-0.2374 -0.3570 1.0000 —0.2693 0.1570 -—0.4147
0.1883 -0.2722 -0.0480 -—0.2693 1.0000 0.2226

-0.2971 -0.2574 0.3678 -—10.1098 0.1570 0.2226
1.0000

x =normrnd(5,2,10/,7)

x =9.7453 5.7762 5.5584 5.5370 7.6397 3.3214 3.4654
5.4586 5.7861 7.7466 6.2500 3.1811 4.5827 4.7856
4.4668 1.5853 5.3597 2.9053 0.3888 6.5118 3.0459
6.4033 5.4557 3.9160 8.0713 8.5775 5.7515 3.0720
4.0248 6.3713 8.2684 5.8689 5.7816 2.3092 0.2417
8.7250 3.7264 6.6504 1.1657 5.0406 7.9638 3.3236
7.2137 2.9948 5.4615 5.9399 4.1880 5.0655 5.5147
2.5449 4.6288 6.3433 7.5487 1.9302 8.7409 4.6323
3.6602 2.8919 3.9838 6.2771 5.4427 2.5820 4.6648
7.6819 4.8569 6.7127 7.7616 2.2510 3.4347 4.7660
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corrcoef(x)
ans = 1.0000 0.1586 —0.0358 -—0.2682 0.4009 -0.0960
0.1133 0.1586 1.0000 0.4810 0.4764 0.4984
-0.3217 -0.3574 -0.0358 0.4810 1.0000 -—-0.1382
-0.3160 -0.0590 -0.3193 -0.2682 0.4764 -0.1382
1.0000 0.1747 -10.3234 0.2380 0.4009 0.4984
- 0.3160 0.1747 1.0000 -0.3525 0.3183 -0.0960
-~0.3217 -0.0590 -0.3234 -0.3525 1.0000 0.2088
0.1133 -0.3574 -0.3193 0.2380 0.3183 0.2088
1.0000
—. B8t

SHEMEIT R AR MR EERAC T, BT LAA RA S 8385 KT
B SR — AT L2 O SAG T R R G . S80I 7 ik — LR A T
%, BN RAGTHEA PR REAS TR =, MR E AR SRR R R AR

BRI

FrE S 3000 S A TH R IR IR AR 2R 2 0 Al THE . T X Ja) Al H I 2 45 %
—AEEEERL -« M—KE,EETTEUSEL -« BILSEASEXN,
M SR i X1 3 5 fH B Al 7F . MATLAB #8427 H A2 A2 BT R 5, X
8 PR B SR AR K AR eR B T B AL T B

binofit( X, N, a)

expfit( X, a

normfit( X,

)
a)

poissfit( X, a)
unifit( X, a )

d =0.8000
0.5000
i =0.4439
0.1871
0.9748

0.9000
0.7000
0.5550
0. 3475
0.9975

i, i 0E 2 LR
it Gt ok 2 4N
IES 5 B S B b i
AP 510 B 2 Bl ot
B85 10 i 2 ol
Heh X ABABIES, o« HAEER, N A0 47 B8R0 WK, X 26 iR U 6B
[ i 322 (8] 5 30 09 A0 T A X A4 . B anxd 38 4 A

x = binornd(10,0.6 .1 /10)

x=8 9 6 6 7 B 2 5 7 4

[d i] = binofit(x . 10)

0.6000
0.4000
0.2624
0.1216
0.8784

0.6000 0.7000 0.8000 0.2000

0.2624 0.3475 0.4439 0.0252

0.8784 0.9333 0.9748 0.5561
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0.8129 0.9333 0.7376
[d i] = binofit(x 10, 0.01)

=0.8000 0.9000 0.6000 0.6000 0.7000 0.8000 0.2000
0.5000 0.7000 0.4000

i =0.3518 0.4557 0.1909 0.1909 0.2649 0.3518 0.0109
0.1283 0.2649 0.0768

0.9891 0.9995 0.9232 0.9232 0.9630 0.9891 0.6482
0.8717 - 0.9630 0.8091

HPHASEPEE o (MBIA «=0.05; 8 HSHAWA, LRBHERD d
RSB AT ASEHKEAE T, BE-TAKELEAR.FE T HXHE

HinRA.

PORIZE /N i ]

x = poissrnd(5:107)

x=8 8 3 5 3 7 3 :
6 4 9 7 5 1 4
4 6 7 7 5 4 8
6 7 7 10 4 4 5
6 5 4 4 6 6 5
4 6 8 4 5 3
2 6 3 4 5 9
2 6 17 5 7 7 6
4 4 6 10 5 8 3
9 1 2 0 8 3 5
b] = poissfit(x)

(a

a = 5.1000 5.3000 5.6000 6.0000 5.1000 5.0000 5.1000

b = 3.8000 3.9000 4.2000 4.5000 3.8000 3.7000 3.8000
6.5000 6.8000 7.1000 7.6000 6.5000 6.4000 6.5000

[a b] = poissfit(x.0.01)

a = 5.1000 5.3000 5.6000 6.0000 5.1000 5.0000 5.1000

b = 3.4000 3.5000 3.8000 4.1000 3.4000 3.3000 3.4000
7.0000 7.3000 7.6000 8.1000 7.0000 6.9000 7.0000

[a b] = poissfit(x(;): 0.05)

a = 5.3143 b =[ 4.7743, 5.8543 ]

[a b] = poissfit(x(:).0.01)

a = 5.3143 b =[ 4.6046, 6.0240 ]
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Xt T8

x=exprnd(3,10:7)

x =0.3707 4.1268 1.7089 1.6059 7.0353 0.6755 0.5360
2.3465 1.6090 1.4736 1.7472 1.3530 2.4970 5.7864
0.6724 1.9405 6.8198 4.8179 2.4429 0.0571 5.2892
6.0280 5.4343 5.5295 7.3110 8.1370 7.0315 8.0627
8.1857 2.1622 2.6482 0.2073 2.9482 1.9189 0.5807
2.9413 2.1032 1.7373 4.0484 4.1697 1.8174 6.0304
2.9543 0.5117 3.9427 4.7664 0.2343 3.7727 0.3672
2.1769 0.6463 0.7291 9.0351 1.3885 2.9763 1.9923
0.0931 0.4602 2.8412 1.5018 0.3893 8.2143 0.1111
3.2183 1.4841 10.4229 1.8135 1.3310 1.8220 6.3484

[a b] = expfit(x)

a = 2.8987 2.0478 3.7853 3.6854 2.9429 3.0783 3.5104

b = 1.3900 0.9820 1.8152 1.7673 1.4112 1.4762 1.6834
4.9524 3.4987 6.4671 6.2965 5.0279 5.2592 5.9975

[ab]=expfit(x-0.01)

a = 2.8987 2.0478 3.7853 3.6854 2.9429 3.0783 3.5104

b =1.0774 0.7612 1.4070 1.3699 1.0939 1.1442 1.3048
5.7970 4.0953 7.5700 7.3703 5.8854 6.1561 7.0203

[a b] = expfit(x(:)  0.05)

a = 3.1356 b = [ 2.4443,3.9116 ]

[a b] = expfit(x(:), 0.01)

a = 3.1356 b =[2.2544, 4.1848 |

BN «=0.05, a A KRG, 0 B2 WREEIT.

Xt FIEA A

x=normrnd(4,2.5,10,7)

x = 2.9186 3.5332 4.7360 3.0003 -0.0102 1.4734 4.0001
-0.1640 5.8145 0.6595 5.7250 4.6433 5.5362 3.2054

4.3133 2.5292 5.7858 6.0391 1.3588 5.2694 6.7375
4.7192 9.4580 8.0589 5.7798 7.5379 8.2311 - 0.6850
1.1338 3.6590 2.2706 7.2256 1.9873 5.4782 5.0705
6.9773 4.2848 6.1450 5.6715 5.3219 2.3910 6.2391
6.9729 6.6669 7.1350 6.9771 4.5483 4.9508 5.8274
3.9059 4.1482 0.0157 0.9939 1.6952 1.4772 5.4446
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4.8182 3.7609 0.3976 3.9505 —1.4267 3.9512 4.1008
4.4366 1.9191 5.4279 3.6082 3.8520 3.8794 5.6927

[abcd]=normfit(x)

a
b

c

4.0032 4.5774 4.0632 4.8971 2.9508 4.2638 4.5633
2.2586 2.2073 2.9746 1.9581 2.7052 2.0982 2.1438
2.3001 2.9130 1.8202 3.4206 0.9109 2.6817 2.9468
5.7063 6.2418 6.3062 6.3736 4.9906 5.8459 6.1798
1.5535 1.5182 2.0461 1.3468 1.8607 1.4432 1.4746
4.1232 4.0296 5.4305 3.5747 4.9386 3.8304 3.9137
c d] =normfit(x.,0.01)

4.0032 4.5774 4.0632 4.8971 2.9508 4.2638 4.5633
2.2586 2.2073 2.9746 1.9581 2.7052 2.0982 2.1438
1.5565 2.1863 0.8409 2.7759 0.0203 1.9909 2.2410
6.4498 6.9685 7.2855 7.0183 5.8812 6.5367 6.8856
1.3951 1.3634 1.8374 1.2095 1.6709 1.2960 1.3242
5.1441 5.0273 6.7750 4.4598 6.1613 4.7788 4.8827

[abcd]=normfit(x(:) 0.05)

a = 4.1884 b = 2.3299

c = [3.6288.4.7479 ] d=1[1.9977.2.7956 ]

[abcd]=normfit(x(:)0.01)

a = 4.1884 b = 2.3299

c = [ 3.4454.4.9314 ] d = [ 1.9070 2.9689 ]

Heb o BRMERRE 0.05,a B p WRMETH, 6 Bo BaMhTT, c By BXIE M
it,d 2o BXEIMGTT. 535 MATLAB 426t T IES 20 9 X BUUR R 3%, F
NBHIEEWNBRAERSEHS.
HEeBOATHSEMA T TEL R E AT RPRRA. LW ESSERYE
EE5HTELHEIT R, TS I R

function [muhat . sigmahat : muci . sigmaci)] = twonormfit(x.y.alpha)

% THONORMFIT Parameter estimates and confidence intervals for two

%

e e e e

gives

normal data.
NORMFIT(X , Y, ALPHA) Returns estimates of the parameters of the

two normal distribution given the data in X-Y.

[ MUHAT . SIGMAHAT . MUCI , SIGMACI] = TWONORMFIT (X . Y . ALPHA)
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% MLEs and 100(1 — ALPHA) percent confidence intervals given the
% data. '
% By default the optional paramter ALPHA = 0.05 corresponding
% to 95% confidence intervals.

if nargin < 3
alpha = 0.05;
end

[ml nl] = size(x);(m2.n2] = size(y);

if min(ml.nl) = =1
x = x(:);
ml = max(ml.nl);
nl = 1;

end

if min(m2n2) = = 1
y = y(:);
m2 = max(m2.,n2);
n2 = 1;

end

if n1~ =n2
error(' x and y must be the same colume! ');

end

n=nl;

paramsl = zeros(2.n);

params2 = zeros{2:n);

muhatl = mean(x);
muhat2 = mean(y);
muhat = muhatl — muhat2;
sigmahatl = std(x);
sigmahat2 = std(y);
sigmahat = sigmahatl.[sigmahat2;
if nargout > 2.
muci = zeros(2:.n);
sigmaci = zeros(2 n);

terit = tinv([alpha/2 1-alpha/2] ml +m2-2);
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muci = [(muhat + tcrit(1l) * sqrt((ml—1) * sigmahatl.~2 ...
+ (m2 ~ 1) * sigmahat2.~2) * sqrt ((ml + m2)/(nl * m2 * (ml + m2 —

2))));

(muhat + tcrit(2) * sqrt((ml - 1) * sigmahatl.~2 ...
+ (m2 - 1) * sigmahat2.~2) * sqrt((ml + m2)/(ml * m2 * (ml + m2 —

2N

fcrit = finv([alpha/2 1 -alpha/2] ml1—-1,m2-1);

sigmaci =
end
B an T
x=normrnd(3.1.5,10.7)
x = 3.9529 2.0531
2.0979 -—0.4878
3.8268 1.1525
1.3502 4.5835
3.1290 2.8302
- 0.0068 3.5688
2.2604 4.4163
3.6931 -0.1806
2.5185 2.0330
4.8548 1.9435
y=normrnd(0,1,7:7)
y = -1.0290 -0.4017
-0.2751 0.2431
0.5362 2.2126
—0.8960 —0.7164
—1.4095 0.1352
-0.5478 1.7701
—-1.5175 0.2608
~1.0211  0.0097
—0.1858

.4728
. 7269
. 2815
. 9423
.8412
. 9557
.0113
. 8257
. 8804
.6232

N W = W RN WU

0.0714
0.1737
—-1.2566
1.5085
- 0.6556
- 0.1390
0.3255
-0.0132

[abcd]=twonornfit(x:y)
a = 3.5572 2.3388 2.7896 3.5729 2.9206 2.6353 2.6381
1.5866 0.7785

b = 2.6342 2.2510 2.2690 0.9615

=W N W N e W

. 7202
. 0022
. 8825
. 3338
.4639
.7870
.9823
. 3697
.0839
. 3394

[ (sigmahat. /sqrt(fcrit(2)));
(sigmahat. [sqrt(fcrit(1)))];

.5803
.3165
.1161
. 3472
. 9451
+ 3144
.1634
.1190

o b B W N LN N W

1.8469

. 7282
.9925
. 5857
.9147
.7951
.2162
.1551
.7885
. 0207
. 5469

= O B O B O N O

W O NN dWw WD

.6204
.1363
. 4998
. 0641
.9414
. 6805
.1068
. 1837

. 4852
.3283
.3925
. 8202
. 5880
.8003
. 0942
.5046
. 9447
.4213

.1882
.8997
.6090
.9319
.9831
.9988
.6258
. 5949
. 6040
. 5040

o N W N N DD FE b O N

.0154
.2698
. 2576
.2781
. 2454
.1746
.5735
. 8482
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¢ = 2.3411 0.8407 1.6973 2.1620 1.3553 1.3823 1.2314
4,7733 3.8370 3.8819 4.9837 4.4860 3.8884 4.0448

d = 1.1209 0.9578 0.9654 0.4091 0.7858 0.6751 0.3312
5.4750 4.6785 4.7158 1.9985 3.8386 3.2977 1.6180

[abcd]=twonormfit(x.y-0.01)

a = 3.5572 2.3388 2.7896 3.5729 2.9206 2.6353 2.6381

b = 2,6342 2.2510 2.2690 0.9615 1.8469 1.5866 0.7785

c =1.8759 0.2676 1.2795 1.6223 0.7565 0.9030 0.6933
5.2385 4.4101 4.2997 5.5234 5.0847 4.3677 4.5828

d = 0.8172 0.6983 0.7039 0.2983 0.5729 0.4922 0.2415
7.0359 6.0123 6.0602 2.5682 4.9329 4.2378 2.0793

x=normrnd(2,1.2.1,100)

x =2.0107 3.0043 1.1333 1.1342 1.7586 1.9754
2.3347 3.2700 2.7460 —0.1007 2.8368 2.9738
2.7636 3.5721 2.3925 1.1924 1.8208 -0.9388
2.5679 2.1403 1.2907 1.2144 0.7032 1.9427
2.4552 1.6036 1.4001 1.9568 1.7903 0.8513
3.5511 2.5291 3.5371 1.4027 0.6575 2.9692
2.0494 1.0925 1.8930 -—0.4106 3.3007 0.8226
1.1738 3.6074 0.9089 1.5046 1.3926 3.9437
2.0971 0.7027 0.6506 4.0828 4.3250 3.9621
0.4929 1.7438 1.7613 2.3690 1.3132 0.8268
1.4638 3.2985 4.8472 2.2751 1.6801 2.8420
1.4149 4.2350 3.3282 0.5269 1.1961 3.6091
2.4657 2.4717 -0.0488 2.2734 2.8228 1.2359
0.7969 1.7773 0.7352 1.9142 2.3350 3.6479
2.2158 1.3496 3.9610 2.9903 2.2769 2.8060
1.3903 3.0276 2.3222 2.7500 0.7432 3.8428
2.5213 -0.3006 2.5639 3.5292

y=normrnd(1.1.6.1,100)

y = 2.0217 3.2093 3.1117 -0.4551 —2.6890 3.8620

1.6253 1.0325 0.3504 -1.4558 1.3542 -1.1992
- 0.3429 0.6662 2.2095 1.6012 -1.1527 3.3710
1.0524 3.9927 -0.9344 -0.2522 -0.2277 0.8285
—-0.5633 -—-0.5424 -2.8067 -—0.3411 1.4118 0.7059
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.7318 0.8128 . 2696 0.1981 -—0.1281 1.8131
. 3265 1.3666 —0.5352 0.7663 2.1913 -—0.4248
.2225 0.6222 . 8793 0.4263 —2.3242 0.7703
. 2293 2.0429 .3966 —0.0583 1.3983 0.3864

.1544  1.0886
.5109 -—2.8783
.4209 -0.8022
.2241 -1.9804
.5535 -10.1739
. 0585 0.7662
. 0023 1.1469

0. 2465 3.8021
[abcd]=twonormfit(x:y)

.0060 - 3.0320
.6419 1.0929 . 3206 0.6753
. 3040 1.5866 .0622 3.4599

1.9358 -0.6129
0
0
.2733 —0.0433 1.1653 0.6470
1
3
1

.8967 -1.3104 .9797 -1.1176
. 3969 0.8774 . 7811 3.5952
. 2922 0.2619 —1.2496 0.4008
. 2052 1.1040

N ©O © B B N O W +» O O

N O B O O O O W o o o =~

a = 1.4077 b = 0.7558

c =[1.0286,1.7869 ] d = {0.6200.0.9214 ]
[abcd]=twonormfit(x.y:0.01)

a = 1.4077 b = 0.7558

¢ = [0.9077,1.9078 ] d = [ 0.5822,0.9812 ]

Hef o BRIAN 0.05, BB RY o NEE 4, — p, BT, 6 I o /o,
W, e p, —p MERKEA,d Ho /o, NEFRAEMT HEEMS
BT BRFTRURS .

=, RigRw

R K R T HE T B R B — , R 5% T RE A PR AE 14 4 i 2
ERENTE BREEXEMAEEIRESRINNER, MHENMHERE
—EBRREAFERRE, E-EANAERTRL, UREREZERIELT
B BRI B SIS RRERE AL, A E R, NG R
MRESTLFRMER . FEOAN. —BELT , HEEERBER H K<, 58
EHEFEBR H, SEBRROAMNIEE,MELH —E2ER Ha, RZF
R XMBELREZZRE - EMBERLTHUS B —BRLABR LR ERE
tKF 0,0 BARHROER. BRRBRNEFXERZERBROBEEEAZX
X E B Z %R, BN IELEE.

1. EXS4SEHBERR

N FESBERYE, MU HTE S ENAMKRBRBERL. G HEEH
if, BB B B R —ERS A SRR MR TR ZRE WS ZRA
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i, BB R A B A, X AT R T E R BT £,
AR Rk IRHEERAHEXNERE.

Z:X—#’T=X—/l,
g S

Hip X = z X

HEBENE, N ZRAGEES A, TRAEHEIn -1 8 t 537 .
MATLABRM T TR K3

ttest(X,m,a,t) BEAHEN KR

ttest2(X,Y,a,t) WHEEANEERM BR

ztest(X,m,s,a,t) BRIFENEER ZRE

KPR XY BESBEOER, m HERBOE, o ABEKE,: REER
WHEG,BA=ZTEHO, 1M - 1. P oFRR" # 7,1 ZR“D", -1 R,
BREM N ¢ =0.

BEAHEN  RRIEATHREAEZERANEAT , AN S EHE
HEREBNEFEEE, D Hycp=po, LR m BIAXBEK p, . 7T HBEVL KRB £
—MNEBBEER, AREUX - KRB E EUSRET

x =normrnd(0 .1 ,1,100)

x = -0.4326 -—1.6656 0.1253 0.2877 -1.1465 1.1909

1.1892 -0.0376 0.3273 0.1746 -0.1867 0.7258
- 0.5883 2.1832 -0.1364 0.1139 1.0668 0. 0593
-0.0956 -0.8323 0.2944 -1.3362 0.7143 1.6236
-0.6918 0.8580 1.2540 -1.5937 -1.4410 0.5711
-0. 39‘99 0.6900 0.8156 0.7119 1.2902 0.6686
1.1908 -1.2025 -0.0198 -0.1567 -1.6041 0.2573
-1.0565 1.4151 -0.8051 0.5287 0.2193 -0.9219
-2.1707 -0.0592 -1.0106 0.6145 0.5077 1.6924
0.5913 -0.6436 0.3803 -1.0091 -—0.0195 -—0.0482
0.0000 -0.3179 1.0950 -1.8740 . 4282 0.8956
.5689 - 0.2556
.1184 0.3148
.9409 -0.9921
.0823 -0.1315
.4437 - 0.9499

0.7310 0.5779 0.0403 0.6771
0.3775 -0.2959 -1.4751 -0.2340
1.4435 -0.3510 0.6232 0.7990
0.2120 0.2379 -1.0078 -—0.7420
0
0

o H O O O O O

. 3899 0.0880 —0.6355 —0.5596
.7812 0.5690 -0.8217 -0.2656
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mean(x) ans =0.0479
var(x) ans = 0.7543
[abc]=ttest(x,0.,0.05,0)
a=0 b = 0.5823 c =[ -0.1244.0.2203 ]
[abc]=ttest(x.0.0.01,0)
a=0 b = 0.5823 c =[ -0.1802.0.2760 ]
[abe] =ttest(x,0:0.05,-1)
a=0 b = 0.7089 c =[ -0.0963:0.1921 ]
[abc]=ttest(x,0,0.01,-1)
a=0 b = 0.7089 c = -0.1574.,0.2533 ]
[abc]=ttest(x,0,0.05,1)
a=0 b = 0.2911 c =[ -0.0963.0.1921 ]
[abc] =ttest(x,0.,0.01,1)
a=0 b = 0.2911 c =[ -0.1574 . 0.2533 ]
[abc]=ttest(x.0.7.0.05.0)
a=1 b = 2.6743e-011 c =[ -0.1244.0.2203 ]
[abc]=ttest(x.0.7.,0.01.0)
a=1 b = 2.6743e-011 c =[ -0.1802. 0.2760 ]
[abc]=ttest(x,0.7.0.05,-1)
a=1 b = 1.3372e-011 c = -0.0963.0.1921 ]
[abc]=ttest(x,0.7,0.01,-1)
a=1 b = 1.3372e-011 c =[ -0.1574 . 0.2533 ]
[abc]=ttest(x.0.7,0.05,1)
a=0 b = 1.0000 c =[ —0.0963.0.1921 ]
[abc]=ttest(x,0.7.0.01,1)
a=0 b = 1.0000 c =[ -0.1574.,0.2533 ]

MFRMESBAEEAYENEZRERR, THT RS EED
x =normrnd(2,2,1,100)

HE EARBRHES FERMEEANBES FEZANXR  REGERRE R, B
MESNREFAYESERERSFEEZR  FARBASHES0.7TRE
FREER AINEFEANABEKE «=0.05,2=0.01 MI=FMEEF#T. &
HHEAIBEAAGRR? FERERGERPI =BT, Kb a 0 XA ES
H, {54 Hy;a B 1 RRELEH . EZHG o ETHRHBEX, ERABE X
KEST o0, T HRBEERROER;c BEEAHEN 1 -« BFXE.
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.2079 2.2704 1.7219 -0.3268
.0724 0.5671 0. 6889 2.6287
. 4498 6.4251 5.0171 -—-1.8902
.6284 .0179 .6739 .5555
. 9591 .5578 .1166 . 2433
.6230 L2727 .6202 . 6542
. 8980 . 9466 .2339 .8178
.9045 .7587 .3393 .0002
.0855 .5851 . 8818 .5619
.6153 .0824 . 4876 . 8217
.0376 .6230 .6790 .1815
.2395 .1618 .1621 . 2490
.2701 .5119 .5729 . 6021
. 0447 .1064 .1642 . 7453
.4033 . 0248 . 7250 L2137
. 6819 .7762 .7861 .4147
0.7264 -0.0052 . 6288 .1081
y =normrnd(4.2.1.100)
y = 3.8569 .5584 6
5.6504 . 4615 5
.2500 .9053 7
.5487 L2771 6
.5775 .7816 4
.2510 . 3214 3
.9638 . 0655 7.7409
. 7856 . 0459 2.0720 -
.6323 . 6648 3.7660
4
3
5
4
0
1
0
2

.3674
.2136
. 3611
. 5570
.5012
. 6540
.6906
.9280
. 0045
.0177
.1743
.4714
.6150
.4586
.4551
. 4557

. 9691
. 6964
.8529
.5976
. 3947
.7013
.1613
. 6505
.2374
.1678
. 9877
. 8749
.8553
. 4668
. 6602
. 3713

o

|
w O = O U O hd O P O r W ¥ O U »

1
= N O b B O O N KN OB W
|
O = b OO B O O FH b H O DN W

= B O N O N b M N WDNDN

N O NN N U VB N P B O O FHF O F N b

W o Lo W o kN W KL K KB W o

N

. 7466
.3433
.0713
.7616
. 0406
. 5827

. 3597
.9838
.8689
. 6397
. 1880
.5118
. 5820
.7583
. 3370
.0810
.8491
. 2457
.5075 -
. 5523
. 3700
. 0916
.8709

.9160
L1127
. 1657
.1811
.9302
. 7515
. 4347
.3236
.9976
. 7079
. 2829
.6771
. 0400
.1161
L7332
. 6959

. 2684
.5370
.9399
. 6112
. 4427
.3092
. 4654
. 5147
. 5898
. 4891
.1553
.4979
.1697
.1508
.8278
. 2066

.0163 .1582 . 4583
.2190 . 2781 . 5277
. 7129 . 7867 .3036
.2330 .9430 .1108
.9839 .8886 —0.8479
. 5942 .9738 . 7473
.0748 .2801 .2745
. 5587 . 4419 . 5327

W b O U N & b W W N b N B O P b b

W W N W o W w N d O K U W G b N b

OB b RN WW N NN O N O LN
1
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mean(x) ans = 1.9803
mean(y) ans = 3.7048
var(x) ans = 3.9819
var(y) ans = 3.7316
(abc]=ttest2(x.y,0.01.0)
a=1 b = 3.0657e - 009 c = [ —2.4469, -1.0022 ]
[abc]=ttest2(x.y-0.05,0)
a=1 b = 3.0657e- 009 c=[ -2.2723, -1.1769 ]
labc]=ttest2(x.y-0.05,-1)
a =1 b = 1.5329e - 009 c =1{-2.2723, -1.1769 ]
[abc]=ttest2(x,y,0.01.~1)
a=1 b = 1.5329e- 009 c = [ —2.4469, -1.0022 ]
[abc]=ttest2(x,y.0.05.1)
a=0 b = 1.0000 c=[-2.2723, -1.1769 ]
[abc]=ttest2(x.,y 0.01,1)
a=0 b = 1.0000 c = [ —2.4469., -1.0022 ]

R o 5o MEXFAREREEARE,c EAFREAYEZNX - Y NEFRE, &
AENTBEKF a=0.05fa=0.01 E=MHBERRR BIRBERILELHE
WHESHFENMREANESFEHORE, FEEEF ZA AR AN BN EEHE
HEREWHELEARANRR.

HHECHN ERREAESSBABEEANESE-REFLBEER &
T

x=normrnd(4,2.1.100) .

x = 1.1120 5.2247 1.3530 2.6768 3.7078 4.4962 3.8467
7.4763 7.2439 5.2529 4.1836 2.3848 3.0773 1.1881
3.2509 3.0582 7.5026 5.5064 4.1300 3.4145 4.1656
5.5324 8.4737 4.6538 5.7266 5.3588 5.1095 6.0033
6.5187 4.0883 3.3717 4.4534 5.9934 6.4318 2.9146
5.8245 3.6557 3.3281 5.0830 5.8642 2.8595 1.0028
3.8993 5.1060 4.1670 7.1550 3.3385 5.5903 2.4304
1.4738 5.3333 1.2147 1.3989 2.7900 1.0229 5.1171
3.4453 1.4126 2.2231 2.0270 3.8568 -~-0.8292 2.6113
1.2172 4.6593 5.1971 4.2944 3.7971 -1.2700 4.0561
2.2474 3.4690 3.3448 1.6835 5.1601 4.4795 3.2982
5.7842 7.1566 1.7837 3.9481 1.7787 5.5017 5.0003
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2.9655 2.8816 2.4933 5.8516 3.5030 3.7003 1.4832
4.6252 9.3806 4.5794 1.1544 4.4936 1.1285 4.2971
0.6139 5.4384

mean(x) ans = 3.8646

var(x) ans = 3.8239
(abc]=ztest(x,4.2.0.05.0)

a=20 b = 0.4984 c = [ 3.4726.4.2566 ]
(abc]=ztest(x,4.5,2.0.05:0)

a=1 b = 0.0015 c = [ 3.4726.4.2566 ]
[abc]=ztest(x:4.2,0.01.0)

a=0 b = 0.4984 c = [3.3494, 4.3798 ]
(abc]=ztest(x:4.5,2.0.01.,0)

a=1 b = 0.0015 c = [ 3.3494, 4.3798 ]
{abc)=ztest(x:4,2.0.05.-1)

a=0 b = 0.2492 c = [ 3.4726:4.2566 ]
[abc]=ztest(x:4.5,2,0.05.-1)

a=1 b = 7.4413e- 004 c = [ 3.4726. 4.2566 ]
[abc]=ztest(x:4,2,0.01,-1)

a=0 b = 0.2492 c = [3.3494,4.3798 ]
[abc]=ztest(x:4.5,2,0.01.-1)

a=1 b = 7.4413e-004 c = [ 3.3494, 4.3798 ]
(abc]=ztest(x:4.2.0.05,1)

a=20 b = 0.7508 c = [ 3.4726 . 4.2566 ]
(abc]=ztest(x:4.5,2:0.05.:1)

a=0 b = 0.9993 c = [ 3.4726, 4.2566 ]
[abc]=ztest(x:4:2,0.01,1)

a=20 b = 0.7508 c = [ 3.3494.4.3798 ]
(abc]=ztest(x,4.5,2,0.01,1)

a=20 b = 0.9993 c = [ 3.3494.4.3798 ]
(abc)=ztest(x:4.5.2.0.01:1)

a=0 b = 0.9993 c = [ 3.3494. 4.3798 )

ERa,b,c WEXFEER KRB ULSIRBEAYESHEHERER
EREERREFYES IS REFEREER.

MATLAB BH RUK K IESSAKNEF AT ZRT AR —EHRRHERK
AU FAM XA IERERERE. TANRBIEREFTARTHES
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2 MTREERRNEE, THS HAMUH KR
function [h:sig:ci] = chi2test(x:s.alpha.tail)
% CHI2TEST Hypothesis test: Compares the sample variance
% to a constant.
[H/SIG] = CHI2TEST(X S . ALPHA , TAIL) performs a
CHI2 — test to determine
if a sample from a normal distribution (in X) could
have variance S.
S = 1, ALPHA = 0.05 and TAIL = 0 by default.
The Null hypothesis is; " variance is equal to M".

For TAIL =0, alternative: " variance is not M".

TAIL = 0 by default.
ALPHA is desired significance level.

SIG is the probability of observing the given result

values of SIG cast doubt on the validity of the null
hypothesis.

level of alpha."

0P JP JP I O I I O I I I I I K o I I o #

of alpha.”
if nargin < 1,

error(' Requires at least one input arqument.');

end
[ml n1] = size(x);
if(ml ~=1&nl ~=1)

error (' Requires a vector first input argument.');
end
if nargin < 2
s = 1;
end
if nargin < 4.
tail = 0;

For TAIL=1, alternative: " variance is greater than M"

For TAIL= — 1, alternative: "variance is less than M"

by chance given that the null hypothesis is true. Small

H=0 = > "Do not reject null hypothesis at significance

H=1 = > "Reject null hypothesis at significance level
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end
if nargin < 3.
alpha = 0.05;
end
if (alpha < = 0 | alpha > = 1)

fprintf(' Warning: significance level must be between 0 and 1\ n

h = NaN;
sig = NaN;
ci = [NaN NaN],
return; .
end
samplesize = length(x);
ser = var(x);
chi2val = (samplesize - 1) * ser.[s2;
sig = chi2cdf(chi2val , samplesize — 1);
% the significance just found is for the tail = -1 test

critl = sqrt((samplesize—1) * ser.[chi2inv((1 — alpha), samplesize

- 1));

crit2 = sqgrt ((samplesize — 1) # ser./[chi2inv (alpha, samplesize
- 1));
if tail == 1

sig = 1 - sig;
elseif tail ==
sig = 2 * min(sig.1 - sig);
critl = sqrt((samplesize — 1) * ser. [chi2inv((1 - alpha/ 2)....
samplesize — 1));
crit2 = sqrt((samplesize — 1) * ser. [chi2inv(alpha/2 . ...
samplesize ~ 1));
end
ci = [eritl crit2];
% Determine if the actual significance exceeds the
% desired significance
h = 0,
if sig < = alpha.
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h=1;

end

if isnan(sig).

h = NaN;

end

Bl in

x=normrnd(0.1.1,100)

x = —-0.4326 —-1.6656 0.1253 0.2877 —1.1465 1.1909
1.1892 -0.0376 0.3273 0.1746 - 0.1867 0.7258

-0.5883 2.1832 -10.1364 0.1139 1.0668 0.0593
-0.0956 -0.8323 0.2944 -1.3362 0.7143 1.6236
- 0.6918 0.8580 1.2540 —1.5937 -—1.4410 0.5711
~0.3999 0.6900 0.8156 0.7119 1.2902 0.6686
1.1908 -1.2025 -0.0198 ~-0.1567 -1.6041 0.2573
-1.0565 1.4151 -0.8051 0.5287 0.2193 -0.9219
—-2.1707 -0.0592 -1.0106 0.6145 0.5077 1.6924
0.5913 -10.6436 0.3803 ~1.0091 -0.0195 -0.0482
0.0000 -0.3179 1.0950 ~-1.8740 0.4282 0.8956
0.7310 0.5779 0. 0403 0.6771 0.5689 - 0.2556
-0.3775 -0.2959 -1.4751 -0.2340 0.1184 0.3148
1.4435 -0.3510 0.6232 0.7990 0.9409 -0.9921
0.2120 0.2379 -1.0078 -0.7420 1.0823 -0.1315
0.3899 0.0880 -0.6355 -—0.5596 0.4437 —0.9499
0.7812 0.5690 -—0.8217 - 0.2656
y=normrnd(1.5,2.1.100)

y = —0.8756 —2.9046 3.4727 0.4627 2.1547 1.9681
1.5429 -0.5079 -—0.3943 0.7511 -0.8718 -0.6118
4.4450 1.6115 —0.9346 1.4175 -0.7567 —1.1986
0.9778 3.4069 1.7573 2.8129 -0.8356 0.5788
0.9751 -—0.9263 —1.1389 3.3624 1.5225 0.2097
3.1115 1.9633 -—0.4795 4.1792 2.0790 4.4578
3.7761 0.1317 -1.0839 1.3541 0.8388 -0.1873
2.4955 © 4.4770 0.4070 -0.1835 1.0073 2.8260

-0.2084 -0.9026 1.2603 1.3694 2.4706 0.3090
1.2007 0.6305 1.3413 4.5703 0.2870 -—1.1947
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2.4388 -0.3071 1.5718 0.2449 2.5708 2.6058
1.0926 —2.6086 1.7651 4.6859 3.5368 -—1.6608
1.3427 0.1367 ~—0.5491 0.9687 2.0776 0.6414
1.6116 0.7643 0.5701 2.2419 2.9566 5.7243
-1.2146 - 0.5452 3.5757 0.7204 1.2625 2.1311
4.6065 2.9158 5.4148 2.5091 5.2291 0.8204
-0.7796 1.0778 3.8805 0.7324

[abc]=chi2test(x,1.0.05.0)

a=0 b = 0.0648 c = [0.7626,1.0089 ]

[abc]=chi2test(x,1.:0.01.0)

a=0 b = 0.0648 c = [ 0.7330:1.0596 ]

[abc]=chi2test(x,1:0.05,-1)

a=1 b = 0.0324 c=[0.7785,0.9845 ]

[abc]=chi2test(x.1:0.01,-1)

a=0 b = 0.0324 c = [0.7447,1.0386 ]

(abc]=chi2test(x.1:,0.05.1)

a=0 b = 0.9676 c =[0.7785, 0.9845 ]

(abc]=chi2test(x.1,0.01.1)

a=0 b = 0.9676 c = [0.7447,1.0386 ]

[abc]=chi2test(y 2.0.05,0)

a=0 b = 0.4606 c = [ 1.6589,2.1949 ]

[abc]=chi2test(y+2:0.01.0)

a=0 b = 0.4606 c = [ 1.5946, 2.3051 ]

[abc]=chi2test(y.2,0.05,-1)

a=20 b = 0.2303 c =[1.6935,2.1417 ]

[abc]=chi2test(y,2,0.01.,-1)

a=0 b = 0.2303 c =[1.6201,2.2594 ]

[abc]=chi2test(y.2,0.05,1)

a=0 b = 0.7697 c =[1.6935,2.1417 ]

[abc]=chi2test(y-2,0.01,1)

a=0 b = 0.7697 c =[1.6201.2.2594 ]

[abc]=chi2test(y,1.5.0.05,0)

a=1 b = 3.6643e- 004 c =[1.6589,2,1949 ]

[abc]=chi2test(y 1.5.0.05,-1)

a=0 b = 0.9998 c =[1.6935,2.1417 ]
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labc]=chi2test(y-1.5.0.05,1)

a=1 b = 1.8322e-004 c = [1.6935,2,1417 ]
[abc]=chi2test(x.0.5,0.05,0)
a=1 b=0 c = [0.7626.1.0089 ]
[abc] =chi2test(x,0.5,0.05,-1)
a=0 b=1 c = [0.7785.0.9845 ]
[abc]=chi2test(x:0.5:0.05,1)
a=1 b =0 c = [0.7785.0.9845 ]

PLERHES R 0 B ORREX H B4 Hysa 8 1 Fniise Hy 3% Hysb
HEXH, B AT BRBEREOBER;c Ho WEFXE.

2. FBHRBREARE

SPR B 7 — A T IR IEZS 40 47 SURRUIR A IE S 40 1 i B4 2R3
BEBMAIRHIHAAMZELBRZL2AH NTFEADTENESERR .
MATLAB# A = SRR KRB, ENTR

ranksum(X,Y,a) BR B 3 Bk R 3

signrank(X, Y, a) BURF RS BRR R
signtest(X, Y, a) B EEANFSRE

Het X MY AW BEELE, o BIEENEEEBEKE.
BARBENENERERANSE XA Y WoAEEMER. AABRN
[p,h]= ranksum(zx,y,a) ’
BESHH,p AEEX MY SAMRKEER. L K 0 RRER M R KR
Bih A1ERREHEDHARKBRE.BX5Y WOGEARERR . FlWm
x =normrnd(0-1.1,80)

x = —0.4326 -—1.6656 0.1253 0.2877 —1.1465 1.1909
1.1892 -0.0376 0.3273 0.1746 —0.1867 0.7258
—0.5883 2.1832 -0.1364 0.1139 1.0668 0.0593
-0.0956 —0.8323 0.2944 -1.3362 0.7143 1.6236
- 0.6918 0.8580 1.2540 —-1.5937 —1.4410 0.5711
- 0.3999 0.6900 0.8156 0.7119 1.2902 0.6686
1.1908 -1.2025 -0.0198 —0.1567 -1.6041 0.2573
—1.0565 1.4151 -0.8051 0.5287 0.2193 -0.9219
—-2.1707 -0.0592 -1.0106 0.6145 0.5077 1.6924
0.5913 -0.6436 0.3803 -1.0091 -0.0195 —0.0482
0.0000 -0.3179 1.0950 -—1.8740 0.4282 0.8956
0.7310 0.5779 0.0403 0.6771 0.5689 —0.2556
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~-0.3775 —-0.2959 -1.4751 -0.2340 0.1184 0.3148
1.4435 -10.3510
y=normrnd(0.5.1,1,100)

y = 1.1232 1.2990 1.4409 -0.4921 0.7120 0.7379
-0.5078 -0.2420 1.5823 0.3685 0.8899 0.5880
—0.1355 -0.0596 0.9437 —0.4499 1.2812 1.0690
—-0.3217 0.2344 -0.6878 —1.7023 1.4863 -0.0186

0.8274 0.7341 0.5215 -0.5039 - 0.4471 0.1256
-0.6859 - 0.5559 1.9725 0.5557 -0.7173 0.4588
—0.6283 —0.8493 0.2389 1.4535 0.6286 1.1565
- 0.6678 0.0394 0.2376 -—-0.7132 -0.8194 1.4312

0.5112 -0.1451 1.3057 0.7316 —0.4898 1.8396

0.7895 1.9789 1.6380 —0.1841 -0.7919 0.4271

0.1694 —0.3436 0.9978 1.9885 —0.0465 —0.3468

0.2537 1.1630 -0.3542 -0.7013 0.3801 0.4347

0.9853 - 0.0955 0.3503 0.0652 0.4207 2.0352
-0.1065 -0.8474 0.9694 —0.4036 0.5359 -0.1275

1.0354 1.0529 0.2963 -—1.5543 0.6326 2.0929

1.5184 -1.0804 0.4213 -0.1817 ~—0.5246 -—0.7344

0.7888 0.0707 0.5558 0.1321

z=normrnd(1.2.1.100)

z = 0.0701 1.7419 2.4566 5.2243
3.0757 0.2204 -1.7625 1.6311
4.9148 2.0091 4.7291 0.3204
3.3805 -—1.2324 2.2705 -—0.2028
1.1720 -—3.0091 0.0138 1.9241
0.2626 —3.6504 —1.4633 3.1113
2.8884 —3.2409 -0.2894 —0.4086
4.0420 0.9231 3.4549 -—0.3924
2 1
5 0
1 0
1 2
1 0
0 0

.7146 -1.0452
. 1065 2.4158
. 2796 0.5778
1024 -1.1997
. 3580 3.4731
.7736 1.7584
.0363 0.6358
.0150 -—0.5658
.8434 2.7783
L1119 -1.2141
.7268 —0.0451
.9802 1.4378
.5410 -2.3272
.1454 —0.4242

.1739 0.4976 .9603 2.3363
.6186 2.0493 .9764 2.8263
.4476 3.5529
.3609 -—3.7292
.4507 0.7337
.0824 -1.6671

.9710 0.9900
.2068 -—0.6153
3
1

.5233
.4071

. 4269
.5618 -
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0.9774 0.9984 0.5011 1.7932 0.4720 -—2.3280
- 1. 0530 1.4862 —1.5132 0.3056 —0.8827 —1.3491
—1.0423 - 0.1967 1.3473 0.7678
[p-h] = ranksum(x,y:0.05)

p = 0.1167 h=0
[p: h] = ranksum(x .y 0.01)
p = 0.1167 h=0
[p+h] = ranksum(x z+ 0. 05)
p = 0.0015 h =1
[p-h] =ranksum(x:z/0.01)
p = 0.0015 h=1
[p: h] =ranksum(y.z,0.05)
p = 0.0207 h=1
(prh]=ranksum(y z-.0.01)
p = 0.0207 h=0

HERGRHM, XY BRASA, X FMZ ABRASE,Y HZ T 0.05 KK
FEARBESR HEO0.01 KFLEAAANRASA. XBRLATE, MARH
ranksum( )6, X WREEBFBLIDTETY WREFR, - BABN LM%,

REBREENENMRERFNENERS XY WP NBREEHENBE
B, XE XY WEAFRLAMEE. /58065 650w AEh

[p,h]=signrank(X,Y,a)
BESEP, p APABHEENEE, =0 X EZPAEHENBRIE, =1
FAERPANBEENBRE. Sl
x=normrnd{(0.1,1.20)
x =1.0641 -0.2454 -1.5175 0.0097 0.0714 0.3165
0.4998 1.2781 -0.5478 0.2608 -0.0132 -0.5803
2,1363 —-0.2576 —1.4095 1.7701 0.3255 -—-1.1190
0.6204 1.2698
y =normrnd(0.5:1.1.20)
y = —0.3960 0.6352 0.3610 -0.6634 1.6837 0. 4846
1.0362 -0.2164 -0.1556 0.8144 0.6068 2.3482
0.2249 2.7126 2.0085 -—-1.4451 -1.1805 -0.0735
0.3142 0.5089
z =normrnd{(0.4.1.20)
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z =3.3478 -—2.8891 -2.8860 —0.8047 -0.0819 1.1156
4.2332 2.4867 -17.0025 2.7894 3.2459 2.5454
5.2403 1.3084 -2.6920 -0.5973 -—-9.7961 1.8931
0.4678 —2.3644

u=normrnd(2,1.,1:20)

u=1,3453 0.9193 1.9523 2.3793 1.6696 1.5001 1.9640

1.8252 1.0427 3.2925 2.4409 3.2809 1.5023 0.8813
2.8076 2.0412 1.2438 1.9109 -0.0089 3.0839
[p h] = signrank(x .y 0.05)

p = 0.2568 h=0
[p h] = signrank(x .y 0.01)
p = 0.2568 h =0
[p h] = signrank(x » z - 0. 05)
p = 0.1523 h=0
[p h] = signrank(x . z.G.01)
p = 0.1523 h=0
[p h] = signrank(x ., u 0.05)
p = 1.5752e - 004 h=1
[p h] = signrank(x.u:0.01)
p = 1.5752e - 004 ho=1
[p h] = signrank(y .z . 0.05)
p = 0.1613 h=0
[p h] = signrank(y.z:0.01)
p = 0.1613 h=0
[p h] = signrank(y,u- 0.05)
p = 4.1697e- 004 h=1
[p h] = signrank(yu-0.01) ’
p = 4.1697e- 004 h=1
[p h] = signrank(z - u: 0.05)
p = 0.0323 ho=1
[p h] = signrank(z - u« 0.01)
p = 0.0323 h=20

BT HEAMFSHREBREMAURRAN BEERPAEHEERRBRE. &
X MY SRR, MERARLIEE U EAFH 2,y,z o APEGHS
B, &R
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[p h] = signtest(x .y 0.05)

p = 0.5034 h=0
[p h] = signtest(x.y.0.01)
p = 0.5034 h=0
[p h] = signtest(x .z 0.05)
p = 1.1762 ‘ h=0
[p h] =signtest(x,z.0.01)
p = 1.1762 h=0
[p h] = signtest(x.u 0.05)
p = 4.0245e - 004 h=1
[p h] = signtest(x.u.0.01)
p = 4.0245e - 004 h=1
[p h] = signtest(y -z 0.05)
p = 0.8238 h=0
[p h] = signtest(y -z, 0.01)
p = 0.8238 h =0
[p h] = signtest(y u.0.05)
p = 0.0026 h=1
[p h] = signtest(y u.0.01)
p = 0.0026 h=1
[p h] = signtest(zu.0.05)
p = 0.2632 h=0
[p h] = signtest(z - u . 0.01)
p = 0.2632 h=0

B ERBIER, BAE : Mu FO0.05 KFETREERAR, FESHKER
EHAEZHRUEMAENBR, MR EAFSRBEESZ T PAHHESHR
WHELE : AR R 0.791 7, « HEARPAIEN 1.868 1,77 WA HEA
FERBELBERH A SBREEEZ LR H, BEGERNRLE BRiL
ZH R AR AT SRR B AP SE R RRETEER
MBRE, RFER B y 2R — 5 S AT . )4

[p h]=signtest(x.0:0.05)

p = 0.5034 h=0
[p h] = signtest(x,1.0.05)
p = 0.0414 h=1

[p h] = signtest(x., 0. 0.01)
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p = 0.5034 h =0
[p h] = signtest(x.1.0.01)

p = 0.0414 h=o0
[p h] = signtest(y . 0.0.05)
p = 0.2632 h=0
[p h] = signtest(y. 0. 0.01)
p = 0.2632 h=0
[p h] = signtest(y-1.0.01)
p = 0.0414 h=0
[p h] = signtest(y 1 .0.05)
p = 0.0414 h=1
{ph]=signtest(z 0. 0.05)
p = 0.8238 h=0
[p h] = signtest(z . 0.0.01)
p = 0.8238 h =0
[p h] = signtest(z+1.0.05)
p = 1.1762 h=0
[p h] =signtest(z.1.0.01)
p = 1.1762 h =0
[p h] = signtest(z.2.0.01)
p = 0.2632 h=0
[p h] =signtest(z:2.:0.05)
p = 0.2632 h=0
[p h] =signtest(z.3,0.05)
p = 0.0118 h=1
[p h] =signtest(z:3,0.01)
p = 0.0118 h=0
[p h] = signtest(ur1.0.05)
p = 0.0026 ho=1
[p h] =signtest(ur1.0.01)
p = 0.0026 ho= 1
[p h] = signtest(u- 2. 0.05)
p = 0.2632 h=0
[p h] = signtest(u-.2.0.01)
p = 0.2632 h=0
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[p h] = signtest(u, 3, 0.05)

p = 0.0026 h=1

[p h] = signtest(u,3.0.01)

p = 0.0026 h=1
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