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Key Metrics for Goodness of Fit
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Key Considerations in Model Fitting

Goal of Modeling ; Overiiting

Prediction : A
Key Considerations High \(R*{2

Understanding Overcomplicated
Relationship Model
Magnitude

(]

Data Structure

Non-linear
Residuals

Linear Model Not a
Good Fit

$/1/2026 GOODNESS OF FIT IN LINEAR LEAST SQUARES / 23AD0201- DATA SCIENCE 04

FUNDAMENTALS / Mr. K. KARTHIKEYAN/CSE/SNSCT



Activity

ACTIVITY: Goodness of Fit in Linear Least Squares
@ Objective
To evaluate how well a linear model fits given data using R* and error metrics.

Given Data
X y
1 2
2 3
3 5
4 4
5 6

Student Tasks

1.Calculate slope and intercept manually
2.Verity results using Excel / Python
3.Compute R? value

4.Interpret whether model 1s good or not

5/1/2026 GOODNESS OF FIT IN LINEAR LEAST SQUARES / 23AD0201- DATA SCIENCE

FUNDAMENTALS / Mr.K.KARTHIKEYAN/CSE/SNSCT

05



MCQ

MCQs on Goodness of Fit in Linear Least Squares:
1. Goodness of fit refers to:
A) Accuracy of input data
B) How well the model fits the observed data
C) Number of variables used
D) Speed of computation
Answer: B) How well the model fits the observed data
2. The most common measure of goodness of fit is:
A) Mean
B) Variance
C) R? (Coefticient of Determination)
D) Median

Answer: C) R? (Coefticient of Determination)
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1. WHAT IS GOODNESS OF FIT?

Goodness of fit measures how well
the regression line explains the
variation in the observed data.

Goal: The best fit line
minimizes the errors and
maximizes the fit.

2. LINEAR LEAST SQUARES MODEL

where,
m = slope of the line
¢ = intercept on y-axis

6. OTHER ERROR METRICS
* Mean Squared Error (MSE)
1 P
MSE = — ¥y - 5:)°
* Root Mean Squared Error (RMSE)
1 &
RMSE = \’ = Z(Yﬂ -3y is bettar
* Mean Absolute Error (MAE)
1 % -
MAE = v = 3l is better

{ Lower

R? Value Interpretation | _ @ e
0.00-0.25 | Poorfit [ “W

R? tells us the
of

0.25-0.50 | Fair fit

0.50 - 0.75 | Good fit ‘ variation in y
thatis i

0.75-1.00 | Excellent fit Eiithe el

Lt o W 0 i

MINDMAP

3. RESIDUALS (ERRORS)

Residual for each point:
where, y; = observed value
#; = predicted value

The best fit line minimizes the
sum of squared residuals.

GOODNESS OF FIT
IN LINEAR
LEAST SQUARES

¥

7. EXAMPLE
Given Data
[T ] 2]s 5]
Lr2]3s]4]5s]

Best Fit Line (from LLS): § = 0.90x + 1.30 |

y (Observed) | ¥ (Predicted) | Residual (y-#) | (y—#)?

* Total Sum of Squares (SST)
SST = Y (y; — ¥)* — Total variation in data
* Residual Sum of Squares (SSE)
SSE = Z (yi — j}i)z — Unexplained variation (error)
* Regression Sum of Squares (SSR)
SSR =Y (i —¥)* — Explained variation
| Relationship: SST = SSR + SSE |

x

! 2 2.20 -0.20 0.04

2 3 3.10 -0.10 0.01

3 5 4.00 1.00 1.00

4 4 4.90 -0.90 0.81

5 6 5.80 0.20 0.04
l

[7=400[sse=1.90 ] [ssT=1200|[R?=0842 |
ke J

KEY TAKEAWAY: Goodness of Fit helps us evaluate how well the regression line represents the data.
R2, residuals, and error metrics are essential tools to judge the performance of the model.

5. MEASURES OF GOODNESS OF FIT

« Coefficient of Determination (R?)

Rzzi—%J 0=R =1

* R2 =1 —> Perfect fit (all points on the line)
+ R =0 — Nofit (line does not explain data)
+ Higher R?> — Better goodness of fit

+ Adjusted R? (for multiple predictors)

[ T (_SSE/(_n = E—_i))
= SST/(n—1)
where, n = number of observations, k = number of predictors

9. RESIDUAL PLOT (DIAGNOSTIC)

In a good fit model, residuals should be
randomly scattered around zero.

el 2 N . No pattern
Residuals { @ Random scatter
o=¥ o= 0 = Good fit model
-1 o

e
-2
x (Independent Variable) °

10. APPLICATIONS

Wi R @ ¥ @

Trend Prediction & Regression Data Decision
Analysis Forecasting Analysis Modeling Making
| SST: Total variation |  SSE: Unexplained variation |
|| 55R: Explained variation | _ R¥: Proportion of explained variatin

GOODNESS OF FIT IN LINEAR LEAST SQUARES / 23AD0O201- DATA SCIENCE
FUNDAMENTALS / Mr.K.KARTHIKEYAN/CSE/SNSCT

07



5/1/2026

TEXT BOOKS

1. Srinivasan Desikan and Gopalaswamy Ramesh, —Software Testing —

Principles and Practices, Pearson Education, 2006.
REFERENCES

l. [lene Burnstein, —Practical Software Testing, Springer International Edition,
2003

2. Edward Kit, Software Testing in the Real World — Improving the Processl,
Pearson Education, 1995

3. Boris Beizer, Software Testing Techniques — 2nd Edition, Van Nostrand
Reinhold, New York, 1990.

4, Aditya P. Mathur, —Foundations of Software Testing = Fundamental
Algorithms and Techniques, Dorling Kindersley (India) Pvt. Ltd., Pearson
Education, 2008. 8

GOODNESS OF FIT IN LINEAR LEAST SQUARES / 23AD0O201- DATA SCIENCE
FUNDAMENTALS / Mr.K.KARTHIKEYAN/CSE/SNSCT

08



THANK
- YOU!

GOODNESS OF FIT IN LINEAR LEAST SQUARES / 23AD0O201- DATA SCIENCE
FUNDAMENTALS / Mr.K.KARTHIKEYAN/CSE/SNSCT

09



