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Does 
anyone 
know how 
to calculate 
slope?
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Calculate slope
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• Arithmetic	mean • Weighted	arithmetic	mean

Can someone give me an example?
 In what situations do we need to use weighted averages?
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In fact, the 
weighted average 
of slope𝑖𝑗 
weighted by the 
squared separation 
(𝑥𝑗 − 𝑥𝑖)2 
is 
the least squares 
estimator 𝑏1
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• the weighted average of slope𝑖𝑗 weighted by the 
squared separation (𝑥𝑗 − 𝑥𝑖)^2

• the least squares estimator 𝑏1 

graphically 

% Define the points
x = [0, 4, 5];
y = [0, 1, 5];
z = b1 * x;
% Calculate slopes
slope1 = (y(2) - y(1)) / (x(2) - x(1)); % Slope for (0, 0) to (4, 1)
slope2 = (y(3) - y(2)) / (x(3) - x(2)); % Slope for (4, 1) to (5, 5)
slope3 = (y(3) - y(1)) / (x(3) - x(1)); % Slope for (0, 0) to (5, 5)

% Plot the points
figure;
plot(x, y, 'ro', 'MarkerSize', 10); % Red points

hold on;

% Plot the lines
plot(x, z, 'black', 'LineWidth', 2);
line([x(1), x(2)], [y(1), y(2)], 'Color', 'b', 'LineWidth', 2); % Line 
from (0, 0) to (4, 1)
line([x(2), x(3)], [y(2), y(3)], 'Color', 'g', 'LineWidth', 2); % Line 
from (4, 1) to (5, 5)
line([x(1), x(3)], [y(1), y(3)], 'Color', 'r', 'LineWidth', 2); % Line 
from (0, 0) to (5, 5)

xlabel('X');
ylabel('Y');
title('Points and Lines with Slopes');
grid on;
hold off;

% Define the slope
slope = 0.7857;

% Generate x-values (for example, from -10 to 10)
x = linspace(-10, 10, 100);

% Calculate corresponding y-values using the equation of the line
y = slope * x;

% Plot the line
plot(x, y, 'b', 'LineWidth', 2);
hold on;

% Mark the point (0, 0)
plot(0, 0, 'ro', 'MarkerSize', 10);

% Set axis labels and title
xlabel('x');
ylabel('y');
title('Line Through (0,0) with Slope 0.7857');

% Set grid
grid on;

% Display legend
legend('Line: y = 0.7857x', '(0, 0)', 'Location', 'NorthWest');

% Hold off to prevent further plotting on the same figure
hold off;
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• the weighted average of slope𝑖𝑗 weighted by the 
squared separation (𝑥𝑗 − 𝑥𝑖)^2

• the least squares estimator 𝑏1 
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How about 
we put the 
two graphs 
together?
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• the weighted average of slope𝑖𝑗 weighted by the 
squared separation (𝑥𝑗 − 𝑥𝑖)^2

• the least squares estimator 𝑏1 
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