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Regression analysis is a statistical tool for the investigation of relationships between 
variables. 

Usually, the causal effect of one variable upon another is investigated.

To explore such issues, data on the underlying variables of interest is assembled and 
regression is performed to estimate the quantitative effect of the causal variables upon 
the variable that they influence. 

“statistical significance” of the estimated relationships, that is, the degree of confidence 
that the true relationship is close to the estimated relationship is also computed.

Regression Analysis



If we have the energy consumption E and the house 
holds H, then, the hypothesized relationship between E 
and H may be written as

E = c + aH + n

• where 

• c = a constant amount ;

• a = the effect in energy consumption with house holds.

• n  = the “noise” term reflecting other factors that influence energy 
consumption

Regression Analysis
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Select a line with minimum
sum of squared errors.

Regression Analysis



If we have the energy consumption E, the house holds H, income I, then, 
the hypothesized relationship between E, H and I may be written as

E = c + aH + bI+n

• Where 

• c = a constant amount ;

• a = the effect in energy consumption with house holds.

• b = the effect in energy consumption with income

• n  = the “noise” term reflecting other factors that influence energy consumption

Once again, here the sum of the squared errors is minimized.

Multiple Regression Analysis



Year reading Munits

1990 1 1000 slope m (y2-y1)/(x2-x1) 200

1991 2 1200 c y-mx 800

c - check 800 ok

Regression Analysis – two samples



Year reading Munits

1990 1 1000 slope m (y2-y1)/(x2-x1) 200

1991 2 1200 c y-mx 800

1992 3 1300 c - check 800 ok

m (y2-y1)/(x2-x1) 100

c y-mx 1000

c - check 1000 ok

m (y2-y1)/(x2-x1) 150

c y-mx 850

c - check 850 ok

Regression Analysis – three samples



✓Equation form y = m*x + c

• y1 = m*x1+c

• y2 = m*x2+c

• y3 = m*x3+c

✓Error is (yi-c-m*xi)

✓Sum of error square = sum((yi-c-m*xi)**2) = 0

✓Derivative with respect to c is given by

-2*sum(yi-c-m*xi) = 0

✓Derivative with respect to m is given by

-2*sum(yi-c-m*xi)*(xi) = 0

Regression Analysis – three samples



𝑦1 − 𝑐 −𝑚 𝑥1 + 𝑦2 − 𝑐 −𝑚 𝑥2 + 𝑦3 − 𝑐 −𝑚 𝑥3 = 0

3 𝑐 + 𝑚 𝑥1 + 𝑥2 + 𝑥3 = 𝑦1 + 𝑦2 + 𝑦3

𝑦1 𝑥1 − 𝑐 𝑥1 −𝑚 𝑥1
2 + 𝑦2 𝑥2 − 𝑐 𝑥2 −𝑚 𝑥2

2

+𝑦3 𝑥3 − 𝑐 𝑥3 −𝑚 𝑥3
2 = 0

𝑐 𝑥1 + 𝑥2 + 𝑥3 +𝑚( 𝑥1
2+ 𝑥2

2+ 𝑥3
2) = 𝑥1𝑦1 + 𝑥2𝑦2 + 𝑥3𝑦3

3 𝑥1 + 𝑥2 + 𝑥3
𝑥1 + 𝑥2 + 𝑥3 𝑥1

2+ 𝑥2
2 + 𝑥3

2
𝑐
𝑚

=
𝑦1 + 𝑦2 + 𝑦3

𝑥1𝑦1 + 𝑥2𝑦2 + 𝑥3𝑦3

Regression Analysis – three samples
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Regression Analysis – three samples



Year reading (xi) Munits (yi) xi*yi xi*xi observations

1990 1 1000 1000 1 3

1991 2 1200 2400 4

1992 3 1300 3900 9

sigma 6 3500 7300 14

Matrix A B 3 6

C D 6 14

Inverse 2.333333 -1 3500

-1 0.5 7300

Check 1 0

0 1

Slope 150 Error c 866.6666667

Constant 866.66667 m 150

y1 estimated 1016.6667 -16.6666667

y2 estimated 1166.6667 33.3333333

y3 estimated 1316.6667 -16.6666667

Sum of error 0.00

Regression Analysis – three samples



Historical Category wise Energy Sales/consumption

Historical load factor, T&D losses and future projection if any

Historical Unserved energy, unmet demand

Existing and proposed Bulk load details

Historical and Future Econometric data

Historical peak demand, energy sales and area for division wise 
forecasting for cities

No of customers, connected load for each category

Load Forecasting : Input Data



Long term Load Forecasting : Tool



Long term Load Forecasting : Tool
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Energy Requirement: State Level 



Category wise Energy Forecast 



Category wise Energy Forecast 



System Level Energy Forecast



Category wise Energy Forecast 



State wise Energy Forecast 



Energy Requirement: City Level 

SPATIAL LOAD FORECASTING 

Dormant period

Growth ramp

Saturated period

SL no ZONE number Load density (MU/sq.km) % Growth

1 AZ-02 3.507 8.93

2 AZ-02 3.820 14.21

3 AZ-02 4.363 34.99
4 NZ-19 4.351 8.84

5 NZ-19 4.736 3.27

6 NZ-19 4.891 39.52

… …. …. ….



Energy Requirement: City Level 



Energy Requirement: City Level 




