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Abstract

With the general trend of discipline integration in the new era, combined with the positioning and
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characteristics of mathematical statistics courses, simulation computing is introduced into the
classroom teaching process. Combined with Matlab simulation and calculation software, computer
simulation simulation calculations are carried out for classic problems in mathematical statistics,
such as sampling calculation, statistical inference, distribution fitting, regression analysis, etc.,
highlighting the integration of disciplines and content fit, in order to achieve the purpose of com-
bining theory and practice, understanding concepts more deeply and facilitating scientific appli-
cations. Through the specific presentation of simulation calculation results, the theoretical know-
ledge results in the learning of “Mathematical Statistics” are displayed more intuitively and vividly
through simulation operations, and image display is added in the slightly theoretical mathematics
classroom, so that learners are more receptive to the knowledge system and in turn further en-
hance their interest in this course and subsequent courses. In this paper, teaching suggestions are
also given for the curriculum after the introduction of simulation calculation.
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1. 51§

gt ARG T T UL T R R gt JEoRE I A S g v AIARHE R e 2 1) K
JEZL R — R e WA MZER 1] [2] (3] [4].  CEOERGETE) fEoAgeit = A i s 2Ll o
Bl iR B 0 5 90 502 B M 2 A 1 — 1A O x5 2 B P AR s e B 28 R R EF . 3
W4, MERGOHESAT S IR, RIEECERIRS. BdRRE LG IGRIER, BRI E
R R AT T2 (5] (6]

BEE E B AR ey BEMKAENRN (ESEFANERS. HETHKTRE “ TR 17
K. ERNCREERME TR M “ERK e e Rl a) BT, B RS A R B 5
T E S HE R SR, BT, EHORGH SRR SRS TR N, N R4
FLUHR R R B I N E AR SR BCE T o AR SCRUH FH 05 BTS00 Matlab A#E, 45 G 8RS
2 W PAR AN AE S0 AT« GETHHEIRT L 5103 0 B 55 N BT B ER[6] [8], A Z i AR SN H AR A
Matlab [¥14=F/2 “Matrix Laboratory” , PEAMFESLIGE, FEACERFERE. o) 555 s 4 50E & e ks B L
15 BLA5 5 TR A 58 K ()8 AR B RE 71(9] -

FET B RAE &AT Sl b R E B R B RER], AN YIRS (B S H) IR IR
MBI RN A AR . SR URAE i AR S B i ER R A Sl AR A T D, (HRAN T
TE G R AR A 5 25 ST F R 2R FRATT R S SRR i, (EFRAT R 75 S AR B B ) 2 0
Ko ZiMEHE ZEREF LR, (E— IR KRS 507 58, Matlab fERE S8 2 ad
FEAPRT LA (6 ) R L o) 8, SRR 2 G i 20 L R B A R R N A B I L AR A6 S 4P 10
A AR N ECR G AR, N EEHNR A RAORE TR KIS, W5 S WA T IR R B %
R, U TSI S ROR

T

HE
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2. R EEMES TR B

2 I HOR G 2Ob T e T &M R AR D IO BRI A5, AR SRR OR AR I, & I
BRI S LA D o AT AL B G EM IR T 1 R, SR AL T ARME RS A FAE IR
K775 45 Fisher 734 W AIGSE 7 8036, (HIG— Bl A £ 77 B3R B R AR A PR I R M pode Fl — 1
FERE o {8, Wa=0.05,0.90,0.95,--- 55, RARIXFERB RG] 7 HIAERERE . BAS DX A) Bl 2 A 50 1)
REZRIGRLH, A1 M) SRR 5 A FE . R TH @A LA SRS st vl R AT o) B 5 At e

FH12]: 72 “IESEEMEED A7 XS, &% B RIH G R HUE XA
MRS . IR P IR 2 T 5 B LB R 5,

P[ (5~ u)

N
REPRHEREIARAAIRI, BHU, FEARER MG B R A X E AR5

HAn AR N (12,07 ) TR 1A 20 (IREA x,,x,,0 3y - RIS P(IOO'Z <X, -p) < 2002) ,
WAL P(10< 2 (20)r.v.< 20) = P( 27 (20)r.v.<20) = P( 7 (20)r.v.<10) , 44 20 5 10 IXFA RO
FER, HIBBRTT AT ESAE, AT DG AT — IR VR E UL T 5, XA IR T B A R B,
TR RECKR, Bl AT LARH] Matlab 155,

>>chi2edf(20,20)-chi2edf(10,20)Ans=0.5102

WERTRITGE]: P(10< 27 (20)ry.<20)=0.5102, T LS F I %61 2

012 21: NN(w0”) FHEE RN 16 FIREA X, x5, » FERTTZE S =6.53, SREFAEIE S &
PREIE I BTE 0.1 & 0.5 Z MR, HIRMER P(0.1<|x - 4|<0.5), NN
P[ 01 <|7_”|< 05 ]:P(t(lS)r.v.S4)—P(t(15)r.v.£0.8) o

N

N BN RN T

Matlab & 5 4:
>>tedf(4,15)-tcdf(0.8,15)

Ans=0.2175

M P(0.1<|x-4[<0.5)=02175.

3. TREHEEMBIRUS S HhilehrNA

FRE 1. THENIBENREI LR AN R 9 SBT3 47 25 B i 2R 5 e

FEFLRIFES AT “M A, VIIEMAG . RO, #AERD G, F oA ” KNI H, 2
P @ HCE T AR, WnEE RO I TNEIE B B ST IR R B B W
FORED S T A W BRI BT, X AT TR AR RS R B S AR AT D [ (AR EFE B
KERURE, AT DURYE B ASURIN 1 B0 1 R FE TR B I DMABL), (2 H S 70 A TR A 2 3 1IE i3 4
TR B AP ERTENE ? Matlab 7 B 18 7 AL LEOR ) 2R R T, AR
FRA R A a b 7E, W RAESRAT

FBI 3: JEiS Matlab i LRI 5375 Gamma(a, 4) [311K1%5 B R BN B TR S 4L o SO B30
IR .

DA a=1,2,4, 1=0.6)

Matlab i 5 H4:

>>x=0:0.01:8; yl=gampdfix,1,0.6);y2=gampdf(x,2,0.6);y3=gampdf(x,4,0.6);

31.44]=1—2(1—0.9):0.8, KRR R, BOART 144 =1, (7-1) B RS, H
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>>plot(x,yl,.b',x,y2,".g',x,y3,".k");

>>title('Gamma 7341 A AT 2 1) % L R B R,

>>]egend('Gamma(1,0.6)','Gamma(2,0.6)','Gamma(4,0.6)");

[SATTEG W] 1 s, ISESG 07 BRI A LIS T 24 o <1 £ = 1 BUATREUM): M a e (1,2]
W, fEEME T Hae(2,40) B, SO ENETN. BT Gamma(g,%j B 2° (n) 274, M

T4 E EEE > 4, 105 e (2, 00) IPIED S04 B R AL

GammaZ) 47 A [FITE 2 1 5 2 bR 5 B R

+ Gamma(1,0.6)
1.6 § Gamma(2,0.6) | 4
1 + Gamma(4,0.6)

._.
~
e

08

0.6

0.4

02 [

0 ) : .
0 1 2 3 4 5 6 7 8

Figure 1. Density function of Gamma

B 1. Gamma 5375 % R B 4%

FRBI 4: Beta(a, b) [3]f1% Z R ENEHEE S a, b FISCRTTEAZKIIEOT B a=b=05; a=2,
b=3; a=0.5, b=2; a=2, b=05; a=1, b=2; a=2, b=1).

Matlab i 5 H:

>>x=0:0.001:1;y1=betapdf(x,0.5,0.5);y2=betapdf(x,2,3);y3=betapdf(x,0.5,2);y4=betapdf(x,2,0.5);y5=betap
df(x,1,2);y1=betapdf(x,2,1)

>>plot(x,y1,".b',x,y2,".g");legend('Beta(0.5,0.5) a<l b<1','Beta(2,3) a>1 b>1");

>> title('Beta 73 i AN JE S (19 % & B A 4 a<1 b<1 VS a>1 b>1");ylim([0 10]);

[3H71 7T 7% Beta(0.5, 0.5)55 Beta(2, 3)F) 5 B b8 $7E [F]— N AAKR R b AR 4] 2 P, — e T2 b i
KT 428 a<1, b<1 B NESGAHEES a>1, b>1 B TIESAAREG R THERE] . Sl
G428 a<1, b>1 N IESMHEES a> 1, b<1 B WG EG R LETXEASI(E 3); 42
Ba=1, b>1 W NENGAHRIEES a> 1, b=1 K TS A 1 EGRLTFSHEHER(E 4).

KI5 F(m,n) [1][2] [3]50 4 1% BE R UG BEAE BLE B B2 I S5O T SO (5 A m = 10, n = 5
m=10, n=25).

Matlab i& 5 4:

>>x%=0:0.001:12; y1=fpdf(x,10,5);y2=fpdf(x,10,25);

>>plot(x,y1,”.r’,x,y2,”.b’); legend(‘F(10,5)’,"F(10,25)");title(‘F 43741 X E FH %} 5 & R B 5210 )

FIME i 5 fros. BiE 58— E RO R, MG S0 e S SE AR R T

DOI: 10.12677/pm.2023.1310295 2891 S H


https://doi.org/10.12677/pm.2023.1310295

KA 2
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Figure 2. Density function curve of Beta

[ 2. Beta 73 7h 2 B SR B Hh 4%
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Figure 3. Density function curve of Beta

3. Beta 310 5 FE ER B Hh 2%
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Figure 4. Density function curve of Beta
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Figure 5. Density function of F
El 5. F S EE R

4 6: N(y,az)ﬁ\ﬁﬁﬁ%ﬁ&ﬁﬂiﬁﬁ% o’ AR R RIGEEBZ R I 6=1,0=5,0= 10,
w=3)

Matlab i 5 HN:

>>x=-20:0.01:20;y1=normpdf(x,3,1);y2=normpdf(x,3,25);y3=normpdfix,3,100);

>>plot(x,y1,”.r’,x,y2,”.b’,x,y3,”.k");legend(‘N(3,1)’,’N(3,25)’,’N(3,100)");ylim([0 0.6]);

>>title(* 1L 707 BUER BZANF 7 22 HISZ I BOR )

[HTIEIMERAE 6 Bras. WAMERIL, o#i/), TESBDUEBES T o iz, EHREIERI, Rl
M R, o K, IERBUEBDECT o WL, BURRIERSE, FEAGIRE, R0 A 55 (8 H AL 28
K FE B RS T3S 25 5008 XU BROR, (R4S s YA i el IR A s PO 3 Bk oK

IEZS M1 IR 52 A [ 75 22 BRI A B8CR:

0.6

© NG,1)
« NG,25)
05t + N(3,100) |

-20 -15 -10 -5 0 5 10 15 20

Figure 6. Influence of different variance to N
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HRR 2: N OHHEABERELS S AIE

KEBHF RBMAE G RZATE CREGT) T, B O EIR N A2 gt e, kAR
A MREARLERE, BTSHU . R G & o SR g7 i AR 545 B4z, LUR
R —E G, UGB TAEAR TR AE YRRk ie 3. LLanR 20m TAER B, 2 k25 F
¥, AR R T, KGEHNEKSES IR BREE A, Hansd il s aix A%
P rT DL — e R B R R

KB 7. WO CBEEG) IRRER AR B RS A .

>>x=[78 84 81 97 71 80 68 ...84]; 3t 64 NEEASHE

>>normplot(x); histfit(x);[skewness(x) kurtosis(x)]; [mean(x) median(x) std(x)];

IESHRE
099t
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0.05F Taue
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001t -~
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Kot

Figure 7. Normal probability plot

7. ESHRE
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Figure 8. Histogram

8. HEFE
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One-Sample Kolmogorov-Smirnov Test

X
N 64
Normal Parameters® Mean 79.8281
Std. Deviation 1.2089E1
Most Extreme Differences ~ Absolute 0.084
Positive 0.066
Negative —0.084
Kolmogorov-Smirnov Z 0.670
Asymp.Sig.(2-tailed) 0.760

a.Test distribution is Normal.

Figure 9. One-sample K-S test
Bl 9. BAAR K-S Rk

[SHTIES QQ ¥ 7 BoR i Bl H A M MAEZS 7341 s BT LA 1] 8 th on 8l 5 1E A8 E th 26 4)

LA K-S IES KL (SPSS 45 314 9) 7R p-value = 0.760 > 0.05, EMES T X BURMNIES D fi.
J% Skewness = —0.6013 (2 /M), V&S kurtosis = 3.1684 =3 = IEA4 A I,
[mean(x) median(x) std(x)]=[79.8281 80.5000 12.0890], HI-F¥35) 79.8281, {534 80.500, x
HEZE 12.089. TR ASIRE BMGUIRAIE A 53 N(79.8281,12.0897 ) o A Avi B2 79.8 43 MO 244
e 12 53 Wb 22 U W 4 AR AR T LLAE SR 80% 1% ST N %Y, HARHEZETE 15 rUAR, [FI%: 2 (Al 1) 2 FE IR %
AR, R T EASEIAAR TR S 2, KEHUA R8RS D BUT s g 53R, B g
BRI IE S

4. HRVTHEEZHRGTHER RN A

Gt HERT 3 2 ZHE T R CE ISR SF N, — B DR S I BB ST A K
AR ARGERIUR S S E BRI 5 ot B R 8k, W EREIEMG T & /4 Pearson HO#EFH RN,
MLE /21 Al Fisher BOBR R EUBAR, XA f i rh S [l Seix Bl R I 21, Rseka i &5 NSk
R HE KT S R (W 8 ST B SRRV ) 5555 o IXSBH R A0 75 OB AR, S )i X e 47 i) 90 B0 A s SR ILAE TR
w b, A0 B R AR A T .

FH 8 WS HIEPIAIESRENLRE, JFICECEAIRIER B ? Jig S ARIE L ZR) 95%E
B X E (53 P LA 100 450 N (0,2) 2 N (0.5,2) BEBLIE, SURBASES Hy oy = 1, < Hy gy # 4,5 FF
5 g -, 1 95% B A5 X TH]) [9].

Matlab i 5 A :

>>x=normrnd(0,2,100,1);y=normrnd(0.5,2,100,1);[h,sig,ci]=ttest2(x,y); z=[x,y]; boxplot(z)

>> plot(sort(x),normpdf(sort(x)),+r',sort(y),normpdf(sort(y)),".k")

[HT] h =0 (25 5); p-value = 0.7245 > 0.05 N %, AIELEE; 4 —u, 1 95%EEX
[ N[-0.7145, 0.4976]1% A 0 &, MONEL H, : p = w, WEBSE. FELEWE 10 Fiw, Boamisiks
BTG 2 DO . P BEAL ) 1 B2 R A a0 1] 11 s, PRARBUR I IESE A FDE S, HIESTEER
it
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Figure 10. Box plot
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Figure 11. Fit of normal curve

11. EFSHZE

61 9: X 12 B L TFHIHE(x: cm) S5EEK(y: cm) % :

Table 1. Sample data of height and leg length
= 1. B SRKHERREE

g5 149 150 153 154 155 156 157 158 160 162 163

164

[IERIS 92 93 93 95 96 98 97 96 98 99 100

102

WA AR 1 REA SR S v 5 B B — e R L Rl
O Hoa

>>x=[149 150 153 154 155 156 157 158 159 160 162 164]’; y=[92 93 93 95 96 98 97 96 98 99 100

102]’;plot(x,y,’.r’) ;corr(X,y)
@ a7 [a )R

>>x=[ones(12,1) x];
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>>[b,bint,r,rint,stats]=regress(y,x) ; [mean(r) var(r)]

[ ATIECS 1 12 R SR SRRK A REHLMERR, HXRE r = 09587 #AHC; [HIHEH L2
N y=-3.4245+0.6394x , [FIHE LS HSERFMEWE 13 fis; U y=8+Bx+e H, ZH B 5
B IR 95% A5 X 0] 43 i N[—24.3257, 17.4767145[0.5058, 0.7729];  FEANMLI p5 -5 [0 U5 75 T2 RO ik 25 446 SR 43 331
4 0.1586, 0.5193, —1.3988, —0.0382, 0.3224, 1.6831, 0.0437, —1.5957, —0.2350, 0.1256, —0.1531,
0.5681; stats=0.9192 113.7486 0.0000 0.8155 &5 FRHIEHM R* =0.9192 ~ 1, BRI F-value =
113.7486, K30 p-value = 0 BIBRIEI R, BXET7% 6° =0.8155; MAKREFI] r KLE(r)=0,
Var(r)=0.8610, I IEZS Q-Q FIUIIE] 14 3%, BR 22 FE 91 K-S TEASTERR I U114 15 %, p-value = 0.573,
e MR FE N IR0 AT, TGt [ RLAUA

y=-34245+0.639%x+¢, £~N(0,0.8610°)

T I AN 1] VAR U AT DA G 20 B i 5 BB KRB R BEAT A, W5 170 em I &1,
H BB K Z4-3.4245 + 0.6394 x 170 = 105.27 cm.

102

101 +
100 ¢ *
99 *

98 * +

97 *

y(h#E)

96 * *
95 *

94
93 * *

92 -~ n L n L n n n

148 150 152 154 156 158 160 162
x(5 )

Figure 12. Scatter
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Figure 13. Scatter and regressive line
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Figure 14. Normal QQ of residual
B 14. RERIERS QQ

One-Sample Kolmogorov-Smirnov Test

r

N 12
Normal Parameters? Mean 0.0000
Std. Deviation 0.86103

Most Extreme Differences  Absolute 0.226
Positive 0.171

Negative —0.226

Kolmogorov-Smirnov Z 0.782
Asymp.Sig.(2-tailed) 0.573

a.Test distribution is Normal.

Figure 15. One-sample K-S test
B 15, BiEA K-S 101

5. HEHESINREGHRETRIZY

DLEH FTER & (BGEit) AR 48 2N HOREBURE , 1E W HRTR TS I RZ % =) B 25 0] Bl 22k
40 200, ZUT B SR GIEOR T LA 5 4 20 (R R R A, T LU A ), 222k RIS 4 2,
MIRIX 4 ST LA DLRS BRI AL B AT, HEREAE M R SE R L R, 2 R
(). WA R R S AR R B 1E, AT SRR N “BORGE 5 “Geit e
Wi, LRSI R, SOk BIE LIS S R . R X L 5 B R A R G AR I R
&, WMZWAAEE. AN ERRASINE, ARS P X e 2 [ 50 20 B A R AR 7 e A2
152 P ¥ R B T LASE IR o
6. B4

AR T A ARG P 2 SR A BEALELL. it HEW (X AT, Rtk 1Al
AN T % AENEEA TR AR, IR FLSEABR R P AR B 2L, 45 A s A I 2
SRI AL IR T S B ) L ANTT > SCEEE T Matlab 17 BF EAHE R #dk, MR 204 TR] LURYE A
SRS S A O RS THRZ N0 BT B e TR e (Zegeitadr)
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FI SPSS 8 SAS GBI KA TR RSB . BB (RS DTS THH), 76
(6 RE BUAMT) o116 G54 Eviews Bl PEI LR 5] B-T BRI 7% ARCH ZSHURIAE. 3 4 L0 20
TRFEE TSR SO G PR 22 R0 5T T DR L RO, b T LATE 2% 3D ek o R 38
PR, B2 ST B2 S YR L T8 RS B AT SR AL B

RSP T 5% SR L S T
ELWMEB

TR 2R UM R R ST H (CFTD2023YB40) .

S5k
BURET. BRI S HORGEHURM]. B AR Jos S L, 2008,

—
—_—

]
(2] Siivrks, FRKH, B BRI SEEGTHERIM]. R s SR HikRAt, 2019.
(3] WRER, W MRS M. st MU B AR, 2004,
(4] EEIR, WK, MRS MRS EESTHM]. IR At mSEECE HikkEL, 2019.

[5] JEHR. REGEE = TSR0 IR A BCERT A T]. =/ K5 5R, 2020, 42(S1): 61-64.
[6] #3FEH. T Mathematica [f] (HER IS SIS REHEICERR 550K [T, RFEHE, 2020, 36(5): 49-56.

(71 HESBA R RS R TR (GCXARBE S HINEGIT)) M@ A[EB/OL].
https://www.gov.cn/xinwen/2021-12/06/content_5656041.htm, 2021-12-06.

[8] fEELF, WFiElE. Matlab 7E (HER G SHBEST) #Erh N 88 222815, 2019(5): 156-157.
[91 Z¥, WHEZ, XEA. Matlab T BAF RN B —— M HEEEE M) dbat B Tolk ikt 2000.
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