Logistic Regression Problem Instructions

Problem 1. The data comprises data related to studies on real participants in relation to heart disease.

The data was cleansed in STATA resulting in the original data of 4,239 data entries being reduced to

3,749.

Two datasets of 3 features each were selected after examining plots of the data:

¢ HeartData_01 — selected features are somewhat correlated

¢ HeartData_02 — selected features are somewhat correlated

Prevalent hypertension (prevalentHyp) was chosen as the predictor.

a)

Find the probability of prevalent hypertension for the following patients using HeartData_01

and HeartData_02:

diaBp BMI heartRate prevalentHyp
140 33 95
80 27 70
60 21 65

Note: Below are the steps that were followed in MATLAB to accomplish this assignment. The results
are shown under the section titled, Results, published by the MATLAB code.

1) Initialize the weights at t = 0 to w(0).
2) Fort=0,1,2,.....do the following
3) Compute the gradient using the equation below.
Ein = Z 1+ e(ynw OXn)
4) Update the weights: w(t+ 1) =w(t) — n ”Z?””
5) Iterate to the next step until it is time to stop.
6) Return the final weights w.
7) Compute the sigmoid function (below) to obtain a value between 0 and 1, which can be used as

probability.
P(y|lx) = 6(ywTx) ,Bayesian Estimation

O(s) = , sigmoid function

1+es
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Importing Data from Excel File and Plotting the
Data

The excel data file with patients having certain conditions in relation to heart desiase that was used for
this assignment was provided by the instructor

% Cetting the Data fromthe HeartData Excel Sheet

% di aBP = diastolic blood pressure

% BM = body nmss i ndex

% preval ent Hyp = preval ent hypertensi on

[di aBP, BM, heartRate, preval entHyp] =
importfile(' HeartData 01. xl sx");

% creating a colum vector of ones to be nultiplied to wO when doi ng
% matrix multiplication
heart _x0 = ones(3749, 1);

% concatination of the data into one matrix
X [ heart _x0, diaBP, BM, heartRate];
Y = preval ent Hyp; % passing preval ent hypertension to Y

%initializing columvectors to save values if hypertension is
positive.

% the paranmeters below will be plot in red, so they can be identified

% as positive hyperstion

di aBP_pos = zeros(1,1);

BM pos = zeros(1,1);

heart Rate_pos = zeros(1,1);

%initializing columvectors to save values if hypertension is
negative

% the paranmeters below will be plot in blue, so they can be identified

% as negative hypertension

di aBP_neg = zeros(1,1);

BM neg = zeros(1,1);

heart Rate_neg = zeros(1,1);
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zeros(1,1);
zeros(1,1);

% Separating the Data: Positive and Negative Hypertension
% for |oop bel ow separates the data in respect to positive
hypert ensi on
% or negative hypertension

i =0

j_n =0;
for i = 1:3749

if prevalentHyp(i) > 0
=]+ 1L
di aBP_pos(j) = diaBP(i);
BM _pos(j) = BM(i);
heart Rate_pos(j) = heartRate(i);
Y(i) = preval entHyp(i);
el se
j_n=j_n+1;
di aBP_neg(j _n) = diaBP(i);
BM _neg(j_n) = BM(i);
heart Rate_neg(j_n) = heartRate(i);
Y(i) = -1;

% figure below plots the data onto a 3D plane with red dots indicating
% positve hypertension and blue dots indicating negative hypertension
figure(1)
scatter3(di aBP_pos, BM _pos, heartRate_pos, 'red')
hol d on
scatter3(di aBP_neg, BM _neg, heartRate_neg, 'blue")
title('Heart Data 1')
x| abel (' di aBP');
yl abel (' BM ");
zl abel (" Heart Rate');
| egend(' Positive Hypertension',' Negative
Hypertension', 'location',' nw);
hol d of f
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Logistic Regression Algorithm

Initializing the Weights

w0 = 0;
w1l = 0,
w2 = 0,
w3 = 0;
w=[wO0; wil; w2; wi3];

N = 3749; % nunber of sanples per iteration
xt = transpose(x); % transpose of x

Computing the Gradient and Updating the
Weights

% the forl oop bel ow conputes the gradi ent and updates the wei ghts
for t = 1:1000 % nunber of iterations

gradi = (zeros(4,1));
new gradiw = (zeros(1,4));
for i = 1:3749

150
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gradi = gradi + ((Y(i)*xt(:,1)))/(1+
exp(Y(i)*transpose(w) *xt(:,i)));

end
% the |lines bel ow update the weights
gradient = -1*gradi /N,
wnew = w_updat e(w, gradi ent);
W = wnew,

end

Finding the Probability Using the Sigmoid
Function

the for loop bel ow takes new dataand gives a probability output based on the weights that were previously
found using the training data

probl = zeros(3,1);

for i =1:3

% the new data set, below, is the test data given in the instructions
for

% part a) to find the probability of preval ent hypertension
x1 new test = [1 140 33 95;

1 80 27 70;

1 60 21 65];

x1 test_2 tran transpose(xl _new test(i,:));
% below is the signoid equation used to find the probability of
positive
% hypertensi on based on the information given for 3 patients, which
are
% above in the matri x naned x1 _new test, and using the ws as well
probl(i) = 1/(1+ exp(-1*transpose(w) *x1 test_2 tran)); %ignoid
function

end

figure(2)

scatter3(di aBP_pos, BM _pos, heartRate_pos, 'red')
hol d on

scatter3(di aBP_neg, BM _neg, heartRate_neg, 'blue")
hol d on

title(' Heart Data 1')

x| abel (' di aBP');

yl abel (' BM ") ;

zl abel (' Heart Rate');

% plotting the test points which are given in the instructions for
% part a)

scatter3(x1_new test(:,2),x1 new test(:,3),

x1 new test(:,4), 'filled ,'green)
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| egend(' Positive Hypertension',' Negative Hypertension', 'new data
points', 'location','nw);
hol d of f
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Results

% bel ow are the weights being printed to the conmand w ndow

di sp(' Bel ow are the wei ghts produced by the algorithm After Training
Data');

di sp(w) ;

% out put probability results

di sp(' Qutput Result from Test Data to Find Positive preval ent Hyp
Probality');

di sp(probl);

preval ent Hypertensi on = probl;

di aBp = [140; 80; 60];

BM = [33; 27; 21];

Heart Rate = [95; 70; 65];

% Belowis atable with the probablity results

di sp(' The tabl e bel ow displays the patients probabilities of having
preval ent hypertension');

T = tabl e(di aBp, BM, HeartRate, preval ent Hypertension);

di sp(T)

% x_test 2 tran = transpose(x_test 2)




Logistic Regression Problem 1

% probl = 1/ (1+ exp(-1*transpose(w) *x1 test 2 tran))

Bel ow are the wei ghts produced by the algorithm After Training Data
-0. 0206
0.0738
-0. 0855
-0. 0543

Qut put Result from Test Data to Find Positive preval entHyp Probality
0.9117
0. 4440
0. 2856

The tabl e bel ow displays the patients probabilities of having
preval ent hypertension

di aBp BM Heart Rat e preval ent Hypert ensi on
140 33 95 0.91167
80 27 70 0. 44404
60 21 65 0. 28563
Functions

Weight Update Function

function w new = w_update(w, gradient)
n = 0.01;
new w = w - ((n*gradient)/norm(gradient));
W_New = new_w,

end

Excel Import File Function

function [diaBP1l, BM, heartRate, preval entHyp] =
i mportfil e(workbookFile, sheetName, datalines)
% MPORTFI LEL Inport data from a spreadsheet
% [DI ABP1, BM, HEARTRATE, PREVALENTHYP] = | MPORTFI LEL(FILE) reads
dat a
% fromthe first worksheet in the Mcrosoft Excel spreadsheet file
% named FILE. Returns the data as col um vectors.
%
% [DI ABP1, BM, HEARTRATE, PREVALENTHYP] = | MPORTFI LEL(FI LE, SHEET)
% reads fromthe specified worksheet.
%
% [DI ABP1, BM, HEARTRATE, PREVALENTHYP] = | MPORTFI LEL1( FI LE, SHEET,

% DATALINES) reads fromthe specified worksheet for the specified row

% interval (s). Specify DATALINES as a positive scalar integer or a
% N-by-2 array of positive scalar integers for dis-contiguous row
% intervals.




Logistic Regression Problem 1

%

% Exanpl e:

% [diaBPl, BM, heartRate, prevalentHyp] = inportfilel("C: \Users
\ Baker\ Deskt op\ School \ ECG7/03\ M dt er Ml probl em 1_dat aset _gi ven
\Heart Data_01. xI sx", "Sheetl", [2, 3750]);

%

% See al so READTABLE.

%

% Aut o- gener at ed by MATLAB on 30- Mar-2021 02: 02: 04

% | nput handl i ng

%I1f no sheet is specified, read first sheet
if nargin == 1 || isenpty(sheetNane)

sheet Name = 1;
end

%I1f row start and end points are not specified, define defaults
if nargin <= 2

datalLines = [2, 3750];
end

% Setup the Inmport Options
opts = spreadsheet | nport Options("NunVari abl es", 4);

% Speci fy sheet and range
opts. Sheet = sheet Naneg;
opts. DataRange = "A" + dataLines(1, 1) + ":D' + datalines(1, 2);

% Speci fy colum names and types

opts. Vari abl eNanes = ["di aBP1", "BM", "heartRate", "preval entHyp"];
opts. Sel ect edVari abl eNanes =
["diaBP1", "BM", "heartRate", "preval entHyp"];

opts. Vari abl eTypes = ["doubl e", "double", "double", "double"];

% | nport the data
tbl = readtabl e(workbookFile, opts, "UseExcel", false);

for idx = 2:size(dataLines, 1)

opts. DataRange = "A" + dataLines(idx, 1) + ":D' + dataLines(idx,
2);

tb = readtabl e(wor kbookFil e, opts, "UseExcel", false);

tbl = [tbl; tb]; %tok<AGRON
end

% Convert to output type
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di aBP1 = tbl.di aBP1;

BM = tbl.BM;

heart Rate = tbl. heartRate;
preval ent Hyp = tbl. preval ent Hyp;
end
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