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Simple linear regression

Formula for simple linear regression:
Y=0+MaX+e

Observed data in form of (predictor, response) pairs:
(w1,91), (T2,92) - -+, (Tn, Yn)

i-th predicted response and residual:

i = Bo + Przi, e =yi— i

Residual squared at observation i:

e = (yi — 0:)?

Residual sum of squares:

RSS=e?+e3+...+€2

Least squares coefficient estimates:

5o > (@) (yi—7)

b= Z:L:l(xi—f)z

Bo=y— bz
"

= =1 T =1
T = Zn Y= 1n

n

Yi

Estimating standard error of the random error term by residual standard error:
RSE = \/715RSS8 = \ /o5 XL, (0 — 602

Estimating the standard error of coefficients:

SE(fo) = SEX\/ s

SE(Bl) RSE X /m

Qonﬁdence intervals for the coefficients:

/310 +2. SE(ﬁAO)

B1£2-SE(B)

Note: for the precise confidence intervals, 2 should be replaced by the 97.5%
quantile of the ¢ distribution with n — 2 degrees of freedom.




Proportion of variability in the response that is explained by the predictor:
R2 — TSS—RSS _ RSS

TSS TSS
Total sum of squares:
TSS =320 (yi — 9)°
Correlation of X and Y:

Y (@i—3) (yi—7)
r=Cor(X,Y) = 2
( ) \/ZZ;I(@W—%)?\/ZZ;l(yi_g)z

Correlation and R?: R2 =2

Multiple linear regression

Formula for multivariate linear regression:

Y =0 +X1+Xo+...+5,X,+¢

Observed data of n observations each containing values for the p predictors and
the response:

(1,1, %1,2, - T1p, Y1)s (T2,1, %22,y Z2,p,Y2)s o+ o (1, Tr2s -+ oy Trops Un)
i-th predicted response:

9i = Bo + Brzin + Poin + ...+ BpTip

i-th residual:

€ =Y —Yi =Yi— BO - Bl-Tz’,l - 32931‘,2 .. Bpxi,p

Residual sum of squares:

RSS=ef+e3+...+€2

Residual standard error:

RSE = ,/—L—RSS

n—p—1

Proportion of variability in the response that is explained by the predictor:
R2 — TSS—RSS _ RSS

TSS TSS

Total sum of squares:

TSS =3 (vi —9)°

Test the null hypothesis that all coefficients are zero:
Hy:p1=02=...6,=0

H, : at least one f; is not zero

F_ (ISS_RSS)/p

Compute F-statistic: = RSS/(n—p-1)

Test relationship of variable X; with the response Y in the presence of all other
predictors:

HO : ﬁj =0
Ha : 6] 75 0 X
Compute t-statistic: t = SB(8,)



