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Part Il: Fitting models to empirical Data

% LT CGov Bond Yields US
% LT CGov Bond Yields Euro Area
| oad LGTERMVgovbondyi el ds

% pl ot data
pl ot (dat es, LTGE Veur 0)

% Converts the dates vector into a nunmeric vector d that contains the
numnber

%f days el apsed after the starting date.

d = datenumdates-dates(1));
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Fit a model to the data.

% ow the US Long term Gov Bond yields is trending to estinate the
future val ues.

%reate a linear regression nodel named fitMdell using d as a
predictor.

%y ~ 1 + x1)
fitMbdel 1 = fitlm(d, LTG Veur o)

% pl ot data and nodel fit
pl ot (fitModel 1)

fitMdell =

Li near regressi on nodel:

y ~ 1+ x1
Esti mated Coefficients:
Esti mate SE t St at pVal ue
(I'ntercept) 4.8709 0. 10345 47.084 2.1024e-102
x1 - 0. 00068126 3. 2845e- 05 -20.742 2.2695e-49

Nunber of observations: 180, Error degrees of freedom 178
Root Mean Squared Error: 0.697

R-squared: 0.707, Adjusted R-Squared 0.706

F-statistic vs. constant nodel: 430, p-value = 2.27e-49
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Fit a quadratic model to the data.

%Wy ~ 1 + x1 + x172)
fitModel 2 = fitlm(d, LTA Veuro, ' quadratic')
pl ot (fitModel 2)

fitModel 2 =

Li near regression nodel:
y ~ 1+ x1 + x1"2

Esti mated Coefficients:

Esti mat e SE t St at pVal ue
(Intercept) 3.9129 0.12016 32.562 1.1795e-76
x1 0. 00037994 0. 00010192 3.7279 0. 00025961
x1n2 -1.9479e- 07 1.8108e-08 -10. 758 4.3557e-21

Nunber of observations: 180, Error degrees of freedom 177
Root Mean Squared Error: 0.543

R-squared: 0.823, Adjusted R-Squared 0.821

F-statistic vs. constant nodel: 412, p-value = 2.73e-67
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Fit a polynomial of degree 3 to data.
%y ~ 1 + x1 + x172 + x1"3)
fitModel 3 = fitlm(d, LTA Veuro, ' pol y3")
pl ot (fitMdel 3)
fitMdel 3 =
Li near regression nodel:
y ~ 1+ x1 + x1*2 + x1”73
Esti mated Coefficients:
Esti mat e SE t St at pVal ue
(Intercept) 3. 2927 0.14213 23. 167 2.4422e-55
x1 0. 0017655 0. 00022658 7.7919 5. 5045e- 13
x1n2 - 8. 324e- 07 9. 6801e-08 -8.5991 4.2879e- 15
X173 7.8025e-11 1.1678e-11 6. 6812 3. 0025e- 10

Nunber of observations: 180, Error degrees of

Root Mean Squared Error: 0.487

R-squared: 0.859, Adjusted R-Squared 0.856

freedom 176




F-statistic vs. constant nodel: 357, p-value = 1.47e-74
yvs. x1
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View information about the fit
infol= fitMdel 1. Coefficients
i nfo2= fitMdel 2. Coefficients
i nfo3= fitMdel 3. Coefficients
infolR2 = fitModel 1. Rsquar ed
i nfo2R2 = fit Mdel 2. Rsquar ed
i nfo3R2 = fitMdel 3. Rsquar ed
infol =
Esti mate SE t St at pVal ue
(Intercept) 4.8709 0. 10345 47.084 2.1024e-102
x1 -0. 00068126 3. 2845e- 05 -20.742 2.2695e-49
info2 =
Esti mate SE t St at pVal ue




(I'ntercept)

x1
X112

info3 =

(I'ntercept)

x1
X112
X173

infolR2 =

O di nary:
Adj ust ed:

i nffo2R2 =

O di nary:
Adj ust ed:

i nfo3R2 =

O di nary:
Adj ust ed:

3.9129 0.12016 32.562 1.1795e-76

0. 00037994 0. 00010192 3.7279 0. 00025961

-1.9479e- 07 1.8108e-08 -10. 758 4.3557e-21
Esti mate SE t St at pVal ue

3. 2927 0. 14213 23. 167 2.4422e-55

0. 0017655 0. 00022658 7.7919 5. 5045e- 13

- 8. 324e- 07 9. 6801e-08 -8.5991 4.2879e- 15

7.8025e-11 1.1678e-11 6. 6812 3. 0025e-10
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Predict LT Gov Bond Yields Euro Area for the

first 100 days

using fitModel 1 and assign the result to ypredl.

plot(d,fitModel 1.Fitted, g")

% use predict function to predict the reponse val ues given any
predi ctor val ues.
ypredl = predict(fithMdel1, (1:100)");

% pl ot the predicted
pl ot (1: 100, ypredl, 'r")

% Extract and report
ratel00 = ypredl(end);




title([' The predicted LT Gov Bond Yields Euro Are (in 04/2028) is
", nunstr(ratel00)])

The predicted LT Gov Bond Yields Euro Are (in 04/2028) is 4.8028
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Evaluate goodness of fit

plots a histogram of the residuals. the distribution of the residuals of afit.
pl ot Resi dual s(fit Mdel 1)

%0 agnostic plots help you to identify outliers and see other problens
in

%our nodel or fit

pl ot Di agnostics(fitModel 1,' cookd")

% use predict function with the quadratic nodel
ypred2 = predict(fithMdel2,(1:100)");

% use predict function with polynom al of degree 3
ypred3 = predict(fitMdel 3, (1:100)"');




Case order plot of Cook’'s distance
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