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Offset

Firm Age

Distance
to
default
Sales

regular
regression

4.645025311

0.954164429

0.983703923

1.468805572

:MIPOMI NINTNION NMINSIN

: D22 IMNYM) THININNXD NNIYD NI NPOININ MITPN DX NPNN DNOY NYIVN

10%

3.876925

0.91311

0.982667

1.471426

20%

4.158946

0.891988

0.988696

1.471046

30% 40% 50% 60%

4.320607 | 4.472989 | 4.636135 | 4.778053

0.897569 | 0.918015 | 0.938248 | 0.946384

0.967506 | 0.946618 | 0.953987 | 0.968127

1.473378 | 1.473509 | 1.474085 | 1.492913

PMINN Y93 DINWYNHD NYOWN .1 NYav

70%

4.936565

0.954828

0.994115

1.468269

80%

5.115181

0.965932

1.027981

1.448982

90%

5.431873

1.010059

1.001307

1.465929

NVYYAY NYININ NINION NVLIVA DIAPNNN NPDNIN MNP NN DINNN DININ DI9NN
TANIYON POININ P INT DINDT IPN TWND ,0¥9 DI 9NN 2010 INYHN NIY TINHINKD
19NN

linear regrassion

regression qunt 0.1
regression qunt 0.2
regression qunt 0.3
regression gqunt 0.4
regression qunt 0.5
regression gunt 0.6
regression gqurt 0.7
ragression qunt 0.6
regression qunt 0.9

100%

7.115492

0.914616

0.703891

1.254009

Debts Nynwna 109590 M .1 99
Firm age=2

Sales=2.5
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MU=[0 0 O 0 0]; rho=0.4;

Sigma=ReshapeSig([1 rho 0 0 0 1 0.6 0.2 0.1 1 0.2 -0.3 1 0.3 11, 5 );

n=1000;

w=mvnrnd (MU, Sigma,n) ;

Type = betainv(normcdf(w(:,1)),2,2); B1=2+0.5*W(:,2); X1=w(:,3); X23=w(:,4:5);
eps=normrnd(0,1,n,1);

% interest rate:

Y=4+0.5%(BLl.*X1+ X23*[2;3]+2*Type+eps);

% percentile of slope 1 (bl):
prctile(Bl,[10 20 30 40 50 60 70 80 90])
corr(eps, [X1 X23])

corr(Type,X1)

corr(Type,B1)

%BANK ASSUMPTION

data_for_regress = [ones(size(X1)) X1 Xx23];

[regress_coefs, regress_coefs_confidance, r_regress] = regress(Y,data_for_regress);
regular_coef_vec = regress_coefs;

%devide the data into 20 quantiles by Ropt and return the quantile boarders
quantile_Ropt_vec = quantile(Y,9)';

%quantile_mat columns are indices of firms of the relevant quantile

%(according to quantile_Ropt_vec)

number_of_quantiles = numel(quantile_Ropt_vec)+1;

firms_per_quantile = n/number_of_quantiles;

quantile_mat = zeros(firms_per_quantile,number_of_quantiles);

% sort the different borrowers to their quantiles by index

A=find(Y<quantile_Ropt_vec(1l));

quantile_mat(:,1) = A; %[A;zeros(firm_num-numel(A),1)]

for i=2:numel(quantile_Ropt_vec)
A=find(Y>quantile_Ropt_vec(i-1) & Y<quantile_Ropt_vec(i));
quantile_mat(:,i) = A;

end

A=find(Y>quantile_Ropt_vec(end));

quantile_mat(:,end) = A;

% quantile regression - regress for every quantile individualy

data_for_quantreg = zeros(firms_per_quantile,4,number_of_quantiles);
quantreg_coefs = zeros(4,number_of_quantiles);
quantreg_coefs_confidance = zeros(4,2,number_of_quantiles);
r_quantreg = zeros(firms_per_quantile,number_of_quantiles);

figure(l);

Sales_vec = linspace(min(X1),max(X1),100);

FirmAge_vec = Tinspace(min(xX23(:,1)),max(x23(:,1)),50)
Dist2def_vec = Tinspace(min(x23(:,2)),max(x23(:,2)),50);
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regressSales = regress_coefs(l) + regress_coefs(2)*2 + regress_coefs(3)*0.8 +
regress_coefs(4)*sales_vec;
regressFA = regress_coefs(1l) + regress_coefs(2)*FirmAge_vec + regress_coefs(3)*0.8 +
regress_coefs(4)*2.5;
regressDist = regress_coefs(l) + regress_coefs(2)*2 + regress_coefs(3)*Dist2def_vec +
regress_coefs(4)*2.5;
plot (Sales_vec,regressSales,'b'); hold on;
title(['Regression Sales' char(10) 'Distance to Default = 0.8' char(10) 'Firm Age
2'1);
figure(2);
plot (FirmAge_vec,regressFA,'b'); hold on;
title(['Regression Firm Age' char(10) 'Distance to Default = 0.8' char(10) 'sSales =
2.5'D;
figure(3);
plot (Dist2def_vec,regressbDist,'b'); hold on;
title(['Regression Distance to Default' char(10) 'Firm Age
2.5'D;
for i= 1 : number_of_quantiles - 1

data_for_quantreg(:,:,i) = [ones(firms_per_quantile,1l) X1(quantile_mat(:,i))
X23(quantile_mat(:,1),:)];

[quantreg_coefs(:,1), quantreg_coefs_confidance(:,:,i), r_quantreg(:,i)] =
regress(yY(quantile_mat(:,1i)),data_for_quantreg(:,:,1));

2' char(10) 'sales =

[p,stats]=quantreg(data_for_regress,Y,0.1%i)
quantreg_coefs(:,i) = p;
%return

regressSales = quantreg_coefs(l,i) + quantreg_coefs(2,i)*2 +
quantreg_coefs(3,i)*0.8 + quantreg_coefs(4,i)*Sales_vec;
regressFA = quantreg_coefs(1l,i) + quantreg_coefs(2,1)*FirmAge_vec +
quantreg_coefs(3,i)*0.8 + quantreg_coefs(4,i)*2.5;
regressDist = quantreg_coefs(l,i) + quantreg_coefs(2,i)*5 +
quantreg_coefs(3,1i)*Dist2def_vec + quantreg_coefs(4,i)*2.5;
figure(1l); plot (Sales_vec,regresssales,'color',[0.03*i 0.03*i 0.03*i]); hold on;
figure(2); plot (FirmAge_vec,regressFA, ' 'Color',[0.03*i 0.03*i 0.03*i]); hold on;
figure(3); plot (Dist2def_vec,regressbist,'Color',[0.03*%i 0.03*i 0.03*i]); hold
on;
end
[p,stats]=quantreg(data_for_regress,Y,0.999)
quantreg_coefs(:,end) = p;
quantreg_coef_mat = quantreg_coefs;

Legend=cell(number_of_quantiles+1,1);
Legend{1l}="Tlinear regression';
for iter=2:number_of_quantiles+1
Legend{iter}=["'regression qunt ' num2str(10*(iter-1)/100)];
end
figure(1l); Tegend(Legend, 'Location', 'northwest');
figure(2); Tegend(Legend, 'Location', 'northwest');
figure(3); Tegend(Legend, 'Location', 'northwest');

Rsquared_regress = sum(r_regress.A2);
Rsquared_quantreg = sum(r_quantreg(:).A2);

r_sqr_diff = (Rsquared_regress - Rsquared_quantreg)/Rsquared_regress;
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MU=[0 0 0 0 0]; rho=0.4;

Sigma=Reshapesig([1l rho 0 0 0 1 0.6 0.2 0.1 1 0.2 -0.310.3 1], 5);

n=1000;

w=mvnrnd (MU, Sigma,n) ;

Type = betainv(normcdf(w(:,1)),2,2); B1=2+0.5*W(:,2); X1=Ww(:,3); X23=w(:,4:5);
eps=normrnd(0,1,n,1);

% interest rate:

Y=4+0.5%(B1l.*X1+ X23*[2;3]+2*Type+eps);

% percentile of slope 1 (bl):
prctile(Bl,[10 20 30 40 50 60 70 80 901)
corr(eps, [X1 x23]1)

corr(Type,X1)

corr(Type,Bl)

%BANK ASSUMPTION

data_for_regress = [ones(size(X1)) X1 x23];

[regress_coefs, regress_coefs_confidance, r_regress] = regress(Y,data_for_regress);
regular_coef_vec = regress_coefs;

%devide the data into 20 quantiles by Ropt and return the quantile boarders
quantile_Ropt_vec = quantile(y,9)';

%quantile_mat columns are indices of firms of the relevant quantile

%(according to quantile_Ropt_vec)

number_of_quantiles = numel(quantile_Ropt_vec)+1;

firms_per_quantile = n/number_of_quantiles;

quantile_mat = zeros(firms_per_quantile,number_of_quantiles);

% sort the different borrowers to their quantiles by index

A=find(Y<quantile_Ropt_vec(l));

quantile_mat(:,1) = A; %[A;zeros(firm_num-numel(A),1)]

for i=2:numel(quantile_Ropt_vec)
A=find(Y>quantile_Ropt_vec(i-1) & Y<quantile_Ropt_vec(i));
quantile_mat(:,i) = A;

end

A=find(Y>quantile_Ropt_vec(end));

quantile_mat(:,end) = A;

% quantile regression - regress for every quantile individualy

data_for_quantreg = zeros(firms_per_quantile,4,number_of_quantiles);
quantreg_coefs = zeros(4,number_of_quantiles);
quantreg_coefs_confidance = zeros(4,2,number_of_quantiles);
r_quantreg = zeros(firms_per_quantile,number_of_quantiles);

figure(l);

Sales_vec = linspace(min(Xx1),max(x1),100);

FirmAge_vec = Tinspace(min(X23(:,1)),max(X23(:,1)),50)

Dist2def_vec = linspace(min(x23(:,2)),max(x23(:,2)),50);

regressSales = regress_coefs(l) + regress_coefs(2)*2 + regress_coefs(3)*0.8 +
regress_coefs(4)*sales_vec;

regressFA = regress_coefs(1l) + regress_coefs(2)*FirmAge_vec + regress_coefs(3)*0.8 +
regress_coefs(4)*2.5;

regressDist = regress_coefs(l) + regress_coefs(2)*2 + regress_coefs(3)*Dist2def_vec +
regress_coefs(4)*2.5;
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plot (Sales_vec,regressSales,'b'); hold on;
title(['Regression Sales' char(10) 'Distance to Default = 0.8' char(10) 'Firm Age
2'1);
figure(2);
plot (FirmAge_vec,regressFA,'b'); hold on;
title(['Regression Firm Age' char(10) 'Distance to Default = 0.8' char(10) 'sales =
2.5'D;
figure(3);
plot (Dist2def_vec,regressDist,'b'); hold on;
title(['Regression Distance to Default' char(10) 'Firm Age
2.5'D;
for i= 1 : number_of_quantiles - 1
data_for_quantreg(:,:,i) = [ones(firms_per_quantile,1l) X1(quantile_mat(:,i))
X23(quantile_mat(:,i),:)];
[quantreg_coefs(:,1), quantreg_coefs_confidance(:,:,i), r_quantreg(:,i)] =
regress(yY(quantile_mat(:,i)),data_for_quantreg(:,:,1));

2' char(10) 'sales =

[p,stats]=quantreg(data_for_regress,Y,0.1%i)
quantreg_coefs(:,i) = p;
%return

regressSales = quantreg_coefs(l,i) + quantreg_coefs(2,i)*2 +
quantreg_coefs(3,i)*0.8 + quantreg_coefs(4,i)*Sales_vec;
regressFA = quantreg_coefs(1l,i) + quantreg_coefs(2,1)*FirmAge_vec +
quantreg_coefs(3,i)*0.8 + quantreg_coefs(4,i)*2.5;
regressDist = quantreg_coefs(l,i) + quantreg_coefs(2,i)*5 +
quantreg_coefs(3,1i)*Dist2def_vec + quantreg_coefs(4,i)*2.5;
figure(l); plot (Sales_vec,regressSales, 'Color',[0.03*%i 0.03*i 0.03*i]); hold on;
figure(2); plot (FirmAge_vec,regressFA, 'Color',[0.03*i 0.03*i 0.03*i]); hold on;
figure(3); plot (Dist2def_vec,regressDist,'Color',[0.03*i 0.03*i 0.03*i]); hold
on;
end
[p,stats]=quantreg(data_for_regress,Y,0.999)
quantreg_coefs(:,end) = p;
quantreg_coef_mat = quantreg_coefs;

Legend=cell(number_of_quantiles+1l,1);
Legend{1l}="Tlinear regression';
for iter=2:number_of_quantiles+1
Legend{iter}=["'regression qunt ' num2str(10*(iter-1)/100)];
end
figure(1l); Tegend(Legend, 'Location', 'northwest');
figure(2); Tegend(Legend, 'Location', 'northwest');
figure(3); Tegend(Legend, 'Location', 'northwest');

Rsquared_regress = sum(r_regress.A2);
Rsquared_quantreg = sum(r_quantreg(:).A2);

r_sqr_diff = (Rsquared_regress - Rsquared_quantreg)/Rsquared_regress;
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function S = ReshapeSig(t,size_)
h =1;
S = zeros(size_, size.);
for i=l:size_
for j=i:size_

s(i,j) = t(h);
s(j,1) = t(h);
h=h+1;

end

% [t t(2) t(3); t(2) t4 t(5); t3) t()
end
end
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