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—, FENERE
e x 0 y BRI E L BEAIIER SN2/
HIXER | AeBIEE—ZHDh.

>> x = xlsread('shenshi.xls");

>> x = X(;, 5);

>> y = xlsread('hushi.xls");

>>vy =y(, 5);

>> plot(x, y, 'k.', ‘Markersize', 15);
>> xlabel(RMWEEER(X)");

>> ylabel(iPRESE(Y));

%1t EXFIyHILLIE TR AR EGERER

>> R = corrcoef(x, y)
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=. MATLABZ%[o]/3t=83E
MATLAB R2012a ( BEFPMATLAB7.14 )
SRS E|F o HrHISEI S A E T ERERE | 45
Y =FpE])3RESE
» LinearModel class : Zet4[m])FHEELSE
> NonLinearModel class : JELEH[E])T4E
BUS
> GeneralizedLinearModel class : T~X
et ]| AFRBISE




1. SEDO)FHRBLREISHADISEREL
> 1EH LinearModel ERZ4

>> mdl| = LinearModel

> YA it

>> mdl =LinearModel.fit(X,y,modelspec,Name,Value)

>> mdl =LinearModel.fit(ds,modelspec,Name,Value)



2. Zl%ml)IHRBIRAIRTTiE

Yakr 2 Thie vt B

addTerms FE 2% 4% [B] A AR Y Hh 38 i 13

anova XL AR R 5 = S

coefCl REULTHERI B[S X E

coefTest X7 [H 3 R BT RS

disp STV A LA EI L= b I EE S

dwtest ot 2% A Y 134T Durbin-Watson i
feval ] FH 22 1 [B] VAR B 34T T

fit 1 R0 088 X 2 4k [ E A Y AT LA
plot xR A R A

plotAdded | Z&#il#R ETUHIHL& RUR B




2. ZelEOIRBIRAIETTE (4E)

apr e i Al
ElotAdJustedRespons s R 15 S 2
plotDiagnostics 40 8| R TR 12 T 1R

plotEffects

i LA EI R P A AR E R E RN E

plotInteraction

22 1l A B AR R A B AR B I3 B

plotResiduals 2ol 2R 4[] J AR R Y AR 22 I

plotSlice el 8 5] VAT V)

predict I FH £ 1% BB R B AT T

random A Stk BRI e M AE (R EAE)
removeTerms MGt [B] A R R BRI

step A 3 i B BRI R Ui £ 1 [B] VA AR R

stepwise

A 2 25 8] )3 5 438 S A [B] VT AR A




., F=ERSCI
1. @JL&X uﬁEE
>> ds = dataset({[x,y],'x",'y'});

2. ZERIS
>> mdl| = LinearModel.fit(ds)

%8 mdl = LinearModel. flt(x y)
3. HANRE e

0.04 H

>> h = mdl.plot;,

o+

>
-0.02+
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-0.06 -

-0.08 [
«

01 : : : : : : : :
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X



4. PSEE

Linear regression model:
y~1+x Yy =5.8734x10° +0.85687x
Estimated Coefficients:
Estimate  SE tStat pValue
(Intercept) 5.8734e-08 0.0001175 0.00049987 0.9996
X 0.85687 0.0081376 105.3 0

Number of observations: 1696, Error degrees of freedom: 1694
Root Mean Squared Error: 0.00484

R-squared: 0.867, Adjusted R-Squared 0.867
F-statistic vs. constant model: 1.11e+04, p-value = 0



h. RBiZHA
1. BEERESHE

>> tbl = mdl.anova

>> tb2 = mdl.anova('summary’)

SumSq DF MeanSq F  pValue
Total 0.29906 1695 0.00017644
Model 0.25943 1 0.25943 11088 0
Residual 0.039637 1694 2.3398e-05



2. mED

>> h = mdl.plotResiduals(plottype,Name,Value)

plottypeZ ${H i BH

‘caseorder ZE 5 E

‘fitted" BRESHEHERRE
'histogram" BREBEHFE RN
'lagged" BREEMERERRE
'probability’ IEAHER A

'symmetry’ X} %




3. L&HZHRE (EHETZmS )

>> h = mdl.plotDiagnostics(plottype,Name,Value)

plottypeZ %8 Vi B

‘contour’ | RESITHEKXRE

'cookd' | CookFEEE

EE IR S AT 5 R W77 Z R AT 5 L E

‘covratio”
&

‘dfbetas’ | ZFEIANWM ST EHREETHERN EZER

dffits’ EZHEINDUN SRR SENEER

'leverage’ | ALAFEE (BRIND

's2 " ZHEIWI S5 TR EE




4. BERRER

AN ERERFEENIREE KRR R
>> Res = mdl.Residuals; % EfTREE
>> Res_Stu = Res.Studentized; % FHEUNTKRE

>> Res_Stan = Res.Standardized; % tETRE

>> id = find(abs(Res_Stu)>2);

% BERFEERFS



5. 1RBIR#H
ERSERIIAZENEERNS , X
TR H

>> figure;

>> mdl.plotResiduals(*probability");

>> figure;

>> mdl.plotDiagnostics(‘dffits");

>> mdI2 = LinearModel.fit(ds, '‘Exclude’,id)
>> mdI3 = mdI2.removeTerms(‘'1")

>> figure;

>> mdl3.plot;



IRBISUHEGER

Linear regression model:

y ~ X Y = 0.86093x
Estimated Coefficients:
Estimate SE tStat pValue
X 0.86093 0.0066694 129.09 O TS

0.05

0.044 = Data

—Fit
0.03
Confidence bounds
0.02+-

Number of observations: 1609, oo}

> Or

Error degrees of freedom: 1608 ooy

-0.021

Root Mean Squared Error: 0.00374 ]

-0.04r  #

_0‘05 r r r r r
-0.06 -0.04 -0.02 0 0.02 0.04 0.06
X



7~ FIREIYIEELHITTRN
L F

>> xnew = linspace(min(x),max(x),30)";
>> ynew = mdl|3.predict(xnew);



€. =Ea

>> mdl4 = LinearModel.fit(ds,'RobustOpts','on’)
Linear regression model (robust fit):
y~1+x
Estimated Coefficients:
Estimate SE tStat pValue
(Intercept) 2.5352e-05 0.00010449 0.24263 0.80832
X 0.86759 0.0072366 119.89 0

Number of observations: 1696, Error degrees of freedom: 1694
Root Mean Squared Error: 0.0043
R-squared: 0.895, Adjusted R-Squared 0.895

F-statistic vs. constant model: 1.44e+04, p-value =0



> JEiSEDFFTE 2RISR IILL

>> plot(x, y, 'k.")
>> hold on

>> xnew = linspace(min(x),max(x),5);

>> yhatl = mdl.predict(xnew);
>> yhat2 = mdl4.predict(xnew);
>> plot(xnew, yhatl, 'r--")
>> plot(xnew, yhat2)

>> legend('JRIREHERLS ...

ElSStEE S
tefEElT);

>> xlabel('/# FEHQ’ )

>> ylabel (3T

AkITL & E S
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—. WESREREERTE

1. B E
SETRFR |, yFRKE., BF xf0 y 194
£ , AJLASEMN x 0 y BIEL=E LEMRINE 18
HXRE , REBIEF—EHD1.
>> HeadData = xlIsread('exampl2_2_1.xIs");
>> x = HeadData(;, 4);
>>y = HeadData(;, 9);
>> plot(x, y, 'k."
>> xlabel('EFE&2(x)")
>> ylabel('skE(y)")
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" X+ S
> WHHZRRZY  BLX+ 3
> BERRZY : y =B (X+ £3,)"

> LogisticHHZREREY | Y = 1+ e /)

> Xj‘%’&@%’& X Yy =5+ 6 In(X+ ;)



—. MATLABIEZ%[O])FtREESE
1. JFZRI4E]IREBLSEAISATIE R ZL
> JAFANon LinearModel E&%]
>> nlm = NonLinearModel

> AR fithix

>> nlm = NonLinearModel.fit(X,y,modelfun,beta0,Name,Value)

>> nlm = NonLinearModel.fit(ds,modelfun,beta0,Name,Value)



2. JFlEm)IIRBISERIRTTE

FiE4 Thee 8

coefCl REMHIHEREF XA

coefTest X B3 R B BEAT R 56

disp B RAEL % BR324 2R

feval A 3R % BB R 34T TR

fit R LI B % JE etk B AR RV AT L&
plotDiagnostics | 2 il 15 &1 12 i ]

plotResiduals | £ | JE 2% % B R 5% 2= B

plotSlice gt B B A 90 A B

predict A B2k 14 5] Y3 A 2 s AT Tl

random FIAHIEL M B E R D N (RREE)




=. EEFEm
1. GEHEESE
>> ds = dataset(x,y)
2. RER|FHFERT N AYE R REE RSt
> RUEHEH v - peh

>> modelfun = @(beta, x)beta(1l)*exp(beta(2)./(x+beta(3)));

3. RIS
>> beta0 = [53,-0.2604,0.6276];
>> nlm = NonLinearModel.fit(ds,modelfun,beta0)




4. PEER

Nonlinear regression model: 0.2~ &
y ~ betal*exp(beta2/(x + beta3)) Y = 52.433e  x+0.7907
Estimated Coefficients:
Estimate SE tStat  pValue
betal 52433 0.14685 357.04 0
beta2 -0.26758 0.016715 -16.008 1.0417e-52
beta3 0.79072 0.074909 10.556 4.9551e-25

Number of observations: 1281, Error degrees of freedom: 1278
Root Mean Squared Error: 1.65

R-Squared: 0.705, Adjusted R-Squared 0.704

F-statistic vs. zero model: 3.67e+05, p-value = 0



5. fxmll—rcdFZeiEm]Fat

>> xnew = linspace(0,16,50)";

>> ynew = nlm.predict(xnew);

>> figure

>> plot(x, y, 'k.")

>> hold on

>> plot(xnew, ynew, 'linewidth’, 3)
>> xlabel("EEH#2(x)")

>> ylabel('sLFEl(y)")

El=5 BRI 5
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P, HSESHR
1. R RN E R RE

>> h = nlm.plotResiduals;

>> h = nlm.plotResiduals('probability");

Histogram of residuals Normal probability plot of residuals
0.35 : : : :
0.9
03l 0.75 ‘
B 0.5
0.25 ]
| ) 0.25
02l B | % 0.1
s 0.05
Q
0.15- 1 2 o001
o
01l | 0.005
0.001 o
&& t/
0.05- y 0.0005* * »*
0.0001 i~
0 - -
6 4 2 0 2 4 6 6 4 2 0 2 4

Residuals



{2%CookiEEE]

>> h = nlm.plotDiagnostics('‘cookd’);

Cook's distance

0.1;
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0.01

0] 200 400 600 800 1000 1200 1400
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3. RIEFENZESTHFTEIR

>> id = find(abs(nlm.Residuals.Studentized) > 2);

4. {EBIpGH

>> nlm2 = NonLinearModel.fit(ds,modelfun,beta0,'Exclude’,id)

0.259

Y = 52 345 x+0.7686
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K SLEE R TR RIEAfZRS | X9
ETERIEERS |, TTLAVERpredictRRECKHSLE
UFUUME ( Blx LSErty BOERSE ) . Tl
(ERNEEXEFMLNERFTN XA,

> [yp,ypci] = nim.predict(xnew,'Prediction’,'curve’);

> [yp,ypcil = nlm.predict(xnew, 'Prediction’,'observation’);



> trmlFnX e E

>> xnew =[0:0.1:16]";

>> [yp,ypci] = nlm2.predict(xnew,'Prediction’,'observation’);

>> figure;

>> hold on;

>> hl = fill([xnew;flipud(xnew)],[ypci(:2);flipud(ypci(;,1))],[0.5,0.5,0.5]);
>> set(hl,'EdgeColor','none’,'FaceAlpha’,0.5);

>> plot(xnew,ypci(;,2),'r--','LineWidth',2);

>> plot(xnew,ypci(;,1),'b-.",'LineWidth',2);

>> plot(xnew, yp, 'k','linewidth’, 2)

>> grid on

>> ylim([32, 57])

>> xlabel("E#(x)")

>> ylabel('>El(y)")

>> h2 = legend(FuUX|a)', Full X[E]_LBR', Full X&) FER', ' [B]T ML)
>> set(h2, 'Location’, 'SouthEast')
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—. tEXESH
1. BIEZEES

>> VarNames = {'x1','x2','x3",'x4",'x5', 'y'};
>> ds = dataset('XLSFile','examp12_3_1.xls',...
'Range’,'B1:G25','VarNames’, VarNames),

2. JEFcorrcoefRENTEHEXZRETER

>> R = corrcoef(double(ds));

AlT




3. tHXFREEMFRITIMR

>> matrixplot(R,'FigShap’,'e','FigSize’,'Auto, ...
'‘ColorBar’,'on’,'XVar', VarNames,'YVar',VarNames);

»2 0.18 /1‘60/ 0.11 0.14 0.08 I
0.4

0.44

//
‘




—. BIEEREFRBISFLZ skt RS
1. EHgEIFSEE

y=b, +bx +b, X, +b,x; +b,X, +b;X;
2. BUEHIE

>> md| = LinearModel.fit(ds)
% 8¢, mdl = LinearModel.fit(ds,'y ~ 1+x1+x2+x3+x4+x5")

§ =121.1655—0.3471x, — 0.0167X, — 4.2903x, —0.0399x, — 0.1587x,



3. MEER

Linear regression model:
y~1+x1+x2+x3+ x4+ x5
Estimated Coefficients:

Estimate SE
(Intercept) 121.17 17.406
x1 -0.34712  0.14353
X2 -0.016719 0.087353
x3 -4.2903 1.0268
x4 -0.039917 0.094237
x5 -0.15866 0.078847

tStat

6.961
-2.4185
-0.19139
-4.1784
-0.42357
-2.0122

pValue

1.6743e-06
0.026406
0.85036
0.00056473
0.67689
0.059407

Number of observations: 24, Error degrees of freedom: 18

Root Mean Squared Error: 2.8

R-squared: 0.816, Adjusted R-Squared 0.765
F-statistic vs. constant model: 16, p-value = 4.46e-06



=. RBNHZHR
1. BEELEDITR
>> tab = mdl.anova

SumSqg DF MeanSq F pValue
x1 45.698 1 45.698 5.849 0.026406

X2 0.2862 1 0.2862 0.036631 0.85036
X3 1364 1 136.4 17.459 0.00056473
X4 1.4018 1 1.4018 0.17942 0.67689
X5 31635 1 31.635 4.049 0.059407

Error 140.63 18 7.813
7515 RBYhX2 |, X4FOXS5AEE,




2. SHEHEMTIZH
>> R = corrcoef(double(ds(;,1:5)));
>> VIF = max(diag(inv(R)))

VIF = 2.4044

516 - BERIKEFVIF < 5, BREEAE
EEEHEIE,




3. {RIEZIETEEaR N

>> subplot(2,3,1);

>> mdl.plotDiagnostics('contour’);
>> subplot(2,3,2);

>> mdl.plotDiagnostics(‘cookd’);
>> subplot(2,3,3);

>> mdl.plotDiagnostics('covratio’);
>> subplot(2,3,4);

>> mdl.plotDiagnostics(‘'dfbetas’);
>> subplot(2,3,5);

>> mdl.plotDiagnostics('dffits');
>> subplot(2,3,6);

>> mdl.plotDiagnostics(‘leverage’);
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4. RIEFENMRESKRER

>> id = find(abs(mdl.Residuals.Studentized) > 2);

216 - 10, I55NIBELRE,




M, REGH
1. XERARZEI x2 71 x4
y =b, +b,x +b;X; +b %
>> terms = 'x2 + x4/,

>> mdl2 = removeTerms(mdl, terms)
Estimated Coefficients:

Estimate SE tStat pValue
(Intercept) 118.01 1434  8.2297  7.506e-08
x1 -0.32544  0.12876 -2.5274 0.020023
X3 -4.5694  0.77413 -5.9026 8.976e-06
X5 -0.15609 0.075008 -2.0809  0.050505

N\

y=118.01-0.3254%, —4.5694x, —0.1561x;



2. FARNEREREENAEEIR x2 1 x4
)7 :bo +b1X1 +b3X3 +b5X5
>> Model = 'poly10101";
>> mdI3 = LinearModel.fit(ds,Model,'Exclude’,[10 15])

Estimated Coefficients:

Estimate SE tStat pValue

(Intercept) 119.5 11.81 10.118 7.4559e-09
x1 -0.36229  0.11272 -3.2141 0.0048108
X3 -4.0411 0.62858 -6.4289 4.7386e-06
X5 -0.17739 0.05977 -2.9678 0.0082426

Y =119.5-0.3623%x, —4.0411%x, —0.1774X,



3. IEDNAFZIELR , =2 =/XE)T

= b, +be +ZZb X; X +Zb X?

i=1 j=i+1

>> Model = 'poly22222';
>> mdl4 = LinearModel.fit(ds,Model)

Estimated Coefficients:

Estimate SE tStat pValue

(Intercept) 1804.1 176.67 10.211 0.0020018

x1
X2
X3
x4

-26.768  3.3174 -8.069 0.0039765
-16.422  1.4725  -11.153 0.0015449
-7.2417  17.328 -0.41792 0.70412

1.7071  1.5284  1.1169 0.34543



4. x££

RIS

it EifZ 5ol

Y = b, +be +Zbex +be

i=1 j=i+1

>> Model = "poly22222';
>> mdl5 = LinearModel.stepwise(ds,Model)

Estimated Coefficients:

(Intercept)

x1
X2
X3
x4

Estimate

1916.6
-29.485
-15.841

3.3267

0.757

SE
106.48
1.6156

0.92505
4.4986
0.43986

tStat
17.999
-18.251
-17.124
0.7395
1.721

pValue

2.2957e-08
2.0321e-08
3.553e-08

0.47845
0.11936



h, RBILLER

% RHIEERE

>> figure;

>> plot(double(ds(:,6)),'ko");

>> hold on

>> X = ds(;,1:5);

>> plot(mdl.predict(X),"");

>> plot(mdI3.predict(X),'r-.");

>> plot(mdl4.predict(X),'k’);

>> plot(mdI5.predict(X),'k--");

>> legend(yRIRIAEUR, ST RIS ..
BestERFUE", ST IREIFIE
ETRETXNERELSREIIFIUES);

>> xlabel('yBIWINIFES");

>> ylabel('y");
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=. GUEIRER|IRE S FE AR £l
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% TE S HBEEMN LS B AR A It R A (B #SE B R [x,y, Minutes,Seconds]
xyt =[500 3300 21 9

300 200 19 29

800 1600 14 51

1400 2200 13 17

1700 700 11 46

2300 2800 14 47

2500 1900 10 14

2900 900 11 46

3200 3100 17 57

3400 100 16 49j;
xy = xyt(;,1:2); Minutes = xyt(;,3); Seconds = xyt(;,4);
T = Minutes + Seconds/60; b0 = [10001001 1 1];
modelfun = @(b,x) sqrt((x(;,1)-b(1)).A2+(x(;,2)-b(2)).A2+b(3).72)/(60*b(4)) + b(5);
mnlm = NonLinearModel.fit (xy,T,modelfun,b0)




2. MBER

Nonlinear regression model:
y ~ sqrt((x1 - b1)A2 + (x2 - b2)A2 + b312)/(60*b4) + b5

Estimated Coefficients:
Estimate SE tStat  pValue
bl 2200.5 0.53366 4123.5 1.5922e-17
b2 1399.9 048183 29054 9.168e-17
b3 35.144 61.893 0.56782 0.5947
b4 29994 0.0041439 723.82 9.5533e-14
b5 6.9863 0.02087 334.75 4.515e-12

Number of observations: 10, Error degrees of freedom: 5
Root Mean Squared Error: 0.00591

R-Squared: 1, Adjusted R-Squared 1

F-statistic vs. constant model: 8.3e+05, p-value = 9.75e-15
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(x, = 2200.5
Yo = 1399.9

N~ = 35.1
V, = 3

', = 4

IS A ERIRTE92011F4H1H
0981074 , EffiJF x, =2200.5, y, =1399.9
&, SRRE3S.1IAE.
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1. cftoolFREHIFR%

cftool

cftool( x, y)
cftool(x, y, z)
cftool(x, y, [1, w)
cftool(x, y, z, w)
cftool( filename)
cftool -v1

cftool( '-vl', x, y)

vV V.V V V VYV V VY V

cftool( '-v1', x, y, w)
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f ™y
A\ Curve Fitting Tool @E‘g

File Fit WView Tools Desktop Window Help A x

T RS TE » | EEEHIE 2| EEEAE |sg
Eummed il x! ) é , é

Fit name: |untitled fit 1 | Cuspom Equation - [Fjauto fit
X data: :x ‘: ¥ = f{ |x )] Fit

¥ data: :y v: = |1 axexp (b/ (x+c)) stop

7 data: .(none] -

Weights: :(none}l -

Results

| »

N o)

General model: . ]
£ix) = avexp (bf (xtc)) o - . 'rvs?. X .
Coefficients (with 95% confidence bom l i unttied fic 1
a= 52,43 (52,14, 52.72 ' T 1 i
b= -0.2875  (-0.3003, 0.1 S T

e 0.7904 (0.6435, 0.937

m

Goodness of fit:
SSE: 3485
R-square: 0.7049
Adjusted R-square: 0.7045

VS

EMSE: 1.651
y . . : —
T = ; 10 14 16
Table of Fits @
Fit name -« Data Fit type SSE R-square DFE Adj R-sg RMSE # Coeff Validation... Validation... Validation...

@ untitled ... |y vs. x |a*e'xp(bf(x... |3.43495+03 0.7049 1278 0.7045 1.6513 3
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4\ Curve Fitting Tool

= [ B [t |
File Ft Wiew Tools Desktop Window Help A x
» v |
e LAY TR T HHE X BREEX | snsD
“[untitled it 1 x| T
Fit name: |untitled fit 1 :Interpolant - Auto fit
X data: :(none] ': Method: :Linear - Fit
¥ data: :(none) ': Center and scale Stop
Z data: :(none) ':
Weights: :(none] v:
Results
“H
Tﬁ Select data to fit curves or surfaces.
i A
MR
z M = VAN X
Table of Fits ]
Fit name = Data Fit type SSE R-square DFE Adj R-sq RMSE # Coeff Validation... Validation... Walidation...
[0 untitled | ||inearinterp | | | | | |
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1. SANEIRE

>> HeadData = xlsread(‘'exampl2_2_1.xls");
>> HeadData = sortrows(HeadData, 4);

>> x = HeadData(;, 4);

>>y = HeadData(;, 9);

>> cftool(x,y);

Fit name: untitled fit 1

» data: o -
¥ data: ¥ -
£ data: (none) -

Weights: (none) -



2. HEFIRE

> SUSHEE: VoA

¥ = f{ |x )

= |1 axexp (bf (x+c))

Fit Options...




3. USLER

Rﬁﬁl‘ts T T T T

General model: —

»>
-
-

Elx) = akexp (b/ (xte)) . ® * Y‘E." X .
Coefficients (with 95% confidence bow I I ‘ —— untitled fit 1 L]
az 52.43 (52.14, 52.72 ' L !
b= -0.2676 -0.3003, -0.¢ . H] ' L
¢ = 0.7906 (06438, 0.93

m

Goodness of fit:
3SE; 3485
B-square: 0.7049
Adjusted B-square: 0.7045
BMSE: 1.851

0 12 14 16
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4. 1RBEILLER

o
0.2676

Z% sy = 52 43e x+0.7906

X+ 0.6644
0.01907x +0.01779

y =

é% c Y= 45.22(x + 0.05)005%07

50.3

é% : Yy = 14+ 32.968_(X+4'634)

Yy =45.18+2.859In(x+ 0.05)



5. SIREHUSHSRMILLE]

M Curve Fitting Tool

File ¥iew Toel=z Yindew Help

N EE

BIf wou hawve three dimensional data, try the Surface Fitting Teol =
[ Data... ] ’ Fittirg... ] ’ Exclude... ] [ Plotting... l [ Analysis...
R F T T T T ¥ - T T =
a4 - * : E ¥ 3 * : * —
- ; - b4

LR
I +

+  HeadAndAge

Megative exponential function
Hyperbolic function _
Power function
Logistic function curve

Logarithmic function -
1 1 1 1 1

(=] 10 12 14 16




Thank You



