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ANOVA vs. Regression
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Interpreting regression model
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y = 2X + y = bx +

/

slope intercept

slope: vocabulary size
increase by 10,000,
reading score increases
by 2 points on average.

the expected y
when x=0, may or may
not make sense



Estimating regression coefficients

b = 20 =D =) G
2 (x; — x)* 9
o S T (1.7,3.8)
=Y b g ™ centroid
S
reading score 1,3,4,5,6 (M=3.8) 0

vocabulary size 0.5,1,1.5,2.5,3 (M=1.7) 0 05 115 3 25 3 %104

vocabulary size

b — (05-1.7)(1-38)+(1-17)3-38)+(1.5-1.7)(4—-38)+(25-1.7)(5-38)+ (3—-1.7)(6 — 3.8)

! (0.5—1.7)2+ (1 —1.7)2+ (1.5 - 1.7)2+ (2.5 — 1.7)2 + (3 — 1.7)2
= 1.53

=3.8—153%1.7=1.199



A tale of two models

=0*xx+0b =b;x+ Db
| y 0 y 1 0 SSE
1 0 SSR
7 e | | Lb
0 i
T ® s PY _ SSR
1 5oL = Z(Yi —¥) ~ SST
X has no effect ony X has positive effect on y

SST = Z(yi — ¥)? SSR = Z(yﬁ —¥)*



RZ and F ratio
SSR = Z(}//\l — :)_/)2 MSR = m

= ) -9 e
SST = ) (i = 7)?

~ SSR
~ SST

k: number of model parameters (slope, intercept)
n: number of data points




Correlation vs. Regression
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causal relationship, make prediction linear relationship, interchangeable
X = \/ Xy



Non-linear relationships
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e.g., energy and temperature e.g., pandemic outbreak
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Correlation is not causation
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Correlation to causation:

The correlation is strong.

0.8

The causal effect is plausible.
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Variance vs. Covariance

O + _

(i — ¥)?
0 T n—1
q--
m.l.
S Y . |
-l B | Z(xi_f)z

|. _______
—1
—to——eo-fo——eo—

0 0.511.5 2 2.5 3 *104

vocabulary size

reading score

¢ 2. — )i — ¥)
n—1

O 05115 2 25

3 *¥104

vocabulary size



reading score

Covariance: Direction of the relationship
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covariance is influenced by scale: can only tell the direction of the

relationship.
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Correlation: Direction and strength
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2(xi—X)(yi—¥y)
n—1

Cov =

_ Cov(x,y)
r= std(x)*std(y)

r (correlation coefficient):
a number between -1 and 1
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Significance of correlation coefficient
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1. Determine Hyand H.:
Ho. p=0
H,: o # 0 - population level

2. Calculate the test statistic

t=2L sefr) =1L
= o) se(r) = ==
_rVn—Z

V12 T in-2

3. Compare p with a



Interpret an r value in the context of
the scientific question

r Interpretation
0.00-0.10 No correlation
0.10-0.39 Weak correlation
0.40-0.69 Moderate correlation
0.70-0.89 Strong correlation

0.90-1.00 Very strong correlation



Interpret r value in the context of the
scientific question
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