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- Screen Recording (Videos) .
- Upload your own data (.csv, .xIs) change sring i @)

- Available 24/7, no lab needed racsc vt @Y owravroms @)

Overlay Smooth Density ‘

- Work Off-Line (Airplane Mode) e S
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Art of Stat
Explore Data

L.

Descriptive
Statistics,

Plots

for Categorical

and

Quantitative
Variables,
Scatterplots

RGN il 56 @ 7 il 56 @ RGN il 56 @

ART OF STAT

@ < Compare Groups: Categorical Response (? ( One Quantitative Variable ®
Explore Data

Bar Chart of Conditional Distribution: Food, Histogram & Boxplot

. . iven Sex
Categorical Variables: 9
Food >
D (= : R . e =
Barchart Side-by-Side Barchart @ Invertebrate @@ Fish @ Other [ Reptile [ Bird S
60 sABBEC =
g @ o
£ 40 = -
= « 40
o = 0 -
© 20 S 20 =
0 2, S p) 4 6
™A VAN M Group1 T Group2 ') i Self Esteem Appearance
% 20 — eoe I—l!!—l
One Categorical Compare Groups on (5
Variable Categorical Variable 10 — I I
0 _,—.'—.| Select Binwidth: 0.5

( Stacked Barchart x

Male Female
ECol 18Col 2mCol 3
: Sex

Row 1
Row 2 . Lower Bound:
Rows Stacked . Horizontal ‘ Labels . Change Starting Bin . 5

0 20 40 60 80 100

k Percent (%) j x-Axis Label: y-Axis Label:
. . Sex Percent (%) Include Boxplot . Overlay Normal .
Relationship Between 0
Two Categorical Variables
9 Overlay Smooth Density .
Legend Title: Color Palette:
Quantitative Variables: Food Palette 1 v e y-Axis Label:
W7 Self Esteem Frequency
Histogram & Boxplot Side-by-Side Boxplots Plot Title:
Bar Chart of Conditional Distribution: Food, Plot Title: Color Palette:
[
‘3‘ 10 Histogram & Boxplot Palette 1 v
0]
Group1 Group2 Group3
One Quantitative Compare Groups on ENTER COMPUTE BAR ENTER DESCRIPTIVE HISTOGRAM
DATA PROPORTIONS CHART DATA STATISTICS BOXPLOT

Variable Quantitative Variable
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Art of Stat
Distributions

Explore &
Visualize
Discrete

and
Continuous
Probability
Distributions

all 56 @3

ART OF STAT @

Distributions

Continuous Distributions:

Normal Distribution

/Student t-Distribution\

Normal

t-Distribution

\
Ehi-Squared Distribution

F-Distribution

0 5 10 15
U /)

\0 1 2 3 4/

Chi-Squared

F-Distribution

Exponentlal Dlstrlbutlon

Uniform Distribution A

/Exponential Distribution\

all 56 @

Uniform Distribution

Exponential

Uniform

Gamma Distribution

A\

Beta Distribution

A\

0 2 4 6 I 15
L V2N )
Exponential Uniform
Gamma Distribution Beta Distribution
1 2 4 ! 1.
_ 0 0 0 30 0 ) \0 0 0.5 0 ) )
Gamma Beta
Discrete Distributions:
/Binomial Distribution /Geometric Distribution\

0 1 2 3 4 5 6
\_ Number of Successes s

1. 2 3 4 5 6 7

\ Number of Trials j

Binomial

Geometric

Poisson Distribution

3

0 1 2 3 4 5 6

\_ Number of Events )

Discrete Distribution

<

all 56 @

The Binomial Distribution @)

Graph of Distribution: n =10, p = 0.3

0.27 -
=
E
8 013 -
o
n- I I

0.00 - . . -

o 1 2 8 9 10

Number of Successes

Mean: 3, Standard Deviation: 1.449

Number of Bernoulli Trials (n): 1

Probability of Success (p): 0.3

Enter Value for n ‘ Enter Value for p .

Table of Binomial Probabilities

1 2 3 4 5 6 7
\ Number of Stars /

(n=10, p=0.3)
X P(X = x) P(X = x) P(X = x)
EXPLORE FIND SIMULATE
DISTRIBUTION PROBABILITY NUMBERS
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Art of Stat
Inference

=@ =i

Confidence
Intervals,
Hypothesis
Tests

for one, two &
paired
samples.
Inference for
Linear
Regression

all 56 @

Inference About Means:

m ull 56 @
ART OF STAT
Inference
Inference About Proportions:
C )

Single Population
Proportion

95% Confidence Interval
e @) i

Difference of Two
Population Proportions

95% Confidence Interval
P ) g

0 0.5 1

K Proportion p j

Single Population
Mean

95% Confidence Interval
|—.—|

80 100 120 140

=il 0 1

\ Difference p1 - p2 J

Inference for a
Population Proportion
(One Sample)

Compare Two
Population Proportions
(Independent Samples)

3241012 3
o )

a McNemar's Test & CI N Chi-Square Test )
(Goodness of Fit)
Stacked Bar Chart
(11.5%)

L Mean p J

( Difference of Two w
Population Means

95% Confidence Interval
P () el

0 10 20 30

& Difference p1 - p2 J

Inference for a
Population Mean
(One Sample)

Compare Two
Population Means
(Independent Samples)

4 Paired t-Test & Cl )

K 0% 50% 100%

Compare Two
Population Proportions
(Dependent Samples)

( Chi-Square Test )
(Independence/H geneity)
sA=sB=C

roup 1| I
roup 2 | I
roup 3| I

\ (7 50% 100%

Chi-Square Test
(Independence or
Homoaeneitv)

Chi-Square Test
(Goodness of Fit)

C -2 0 2 D

K One-Way ANOVA

Group 1 I-—|
Group 2 I—[I]—| o
e

Group 3

L 0 5 1'0

Compare Two
Population Means
(Dependent Samples)

One-Way ANOVA

Inference in Linear Regression:

Linear Regression

— Regression Line: y = 2.6 + 0.5(x)
8 o .

Inference in
Linear Regression

<

87 ail 56 €2
Inference for Two Means ®
0 Two-Sided v

Hypothesis Test for the Difference w, - W
Between Two Population Means:

Null Hypothesis

Alternative Hypothesis

Difference Between the Two
Sample Means (X; - X,)

Standard Error (se) of the
Difference

Test Statistic (t, df = 136.6)

P-value

Ho: - 1. =0

Ha:th -2 20

0.24

0.17

1.42

0.1577

I and p, are population means for groups Male and

Female, respectively.

t-Distribution with df = 136.6
Test Statistic: t = 1.42, P-value = 0.1577

T T T T T T

4 ] -2 1 (0] 2 3 4
ENTER CONFIDENCE HYPOTHESIS
DATA INTERVAL TEST
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Art of Stat
Regression

Simple

Linear,
Poisson,
Exponential &
Logistic
Regression.

Multiple
Linear &
Logistic
Regression

2:51

D))
B

ART OF STAT

Regression

Simple Regression (One Predictor)

Linear Regression
= §=52+0.23(x)

w
(=)

Longevity
N
(=]

40 60 80 100
\ Gestation

Exponential Regression
= § = 4.9%1.52A(x)
5 300
T 200
100
0
0 2 4 6 8 10

Popul

\_ Days

Linear Regression

Exponential Regression

Logistic Regression

= §=1/(1+exp(7.1-0.23x))
1 «eo (o

20k 40k 60k
\_ Income

4

Poisson Regression
= § = exp(0.9 + 1.2x)

0 2 4 6 8 10

\ X

Logistic Regression

Poisson Regression

Multiple Regression (Several Predictors)

4 Multiple Linear w Multiple Logistic
Regression Regression
._I_
¢ 50
. ..IQ:'I;:’CI-’_
= _la _F
y j'?: % j_-._"" O
g RO "
\ x1 x2 /

Multiple Linear

Multiple Logistic

all 56 @

4 Simple Linear Regression @)

Scatterplot

=== Regression Line: y = 5.11 + 0.2286*x

= 2
”

N N w
o (0] o

Longevity (yrs)

-
ul

—-
(@]

40 60 80 100
Gestation (days)

Show Linear Regression Line .
Show Residuals ‘

Confidence Band for Mean .

Prediction Band for New Response ‘

Confidence Level: Confidence & prediction
intervals available on 3rd

o5% (-] o

Show Smooth Trend Line ‘

x-Axis Label: y-Axis Label:
ENTER SCATTERPLOT AND FITTED VALUES
DATA REGRESSION MODEL  AND RESIDUALS

Bill Depth (mm)

all 56 EE)

4 Multiple Linear Regression @)

Scatterplot

Species:
== Adelie ===== Chinstrap === Gentoo

N
o
1

15-

30 40 50 60
Bill Length (mm)

Color Points . Regression Line .

Fitted Regression Model:

Predicted Bill Depth (mm) = 10.5922
- 1.9332 * [(Species = Chinstrap)
- 5.1060 * |(Species = Gentoo)

+ 0.19989 * Bill Length (mm)

Estimated Regression Parameters:

Estimate Standard Error
Intercept 10.5922 0.6830
Species (Chinstrap) -1.9332 0.2242

FITTED VALUES
AND RESIDUALS

ENTER FITTED MODEL
DATA AND PLOTS
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Art of Stat
Concepts

Central Limit
Theorem,
Correlation,
Regression,
Coverage &
Power

all 56 EB)

ART OF STAT @
Concepts

Central Limit Theorem

a Distribution of the N [ Distribution of the I

Sample Mean x Sample Proportion p
== Population = Simulated
= Sampling ~—Normal (CLT)

Bﬂkj Q 02 04 06 08 1J
CLT for Proportions

k 20k 40k 60k

CLT for Means

Correlation and Regression

- Guess Correlation Explore Regression1
5 ==Regression Line
.‘é ° r=7
v| o8 @ ¢
b4 ..%‘..
(
()
N\ x )

Explore Correlation Explore Regression

Coverage, Errors and Power

4 Explore Coverage N [ Errors and Power \

—P(Type I) = 5% —P(Type Il) = 21%

L(l) 02 04 06 08 y \ 00

Explore Coverage of

0.2 0.4 "os6

0.8 y

Explore Type | & Il

il 56 EB)

< CLT for Means @)
Population Distribution: y = 36,844, o = 17,139
1]
T . T T T
20k 40k 60k 80k

Cost of Attendance ($)
Distribution of Sample: n = 25, X = 39,730, s = 14,465

Null Value (p0):
04 (=) (+] 0.6

Testing: Ho: p= 0.4 vs. H.: p> 0.4

True Pop. Proportion (p

Sampling Distribution of p

= Null: P(Type I) = 5% = Alternative: P(Type Il) = 10.7%

all 56 ED

E]I

74 Errors & Power ®

20k 40k 60k 80k
Cost of Attendance ($)
Sampling Distribution of x (2904 Simulations)
Mean = 36,865, Std. Dev. = 3,358
300 1 T T 1 1 1 1 1
00 01 02 03 8% 05 06 07 08 09 1.0
200
100 .
q Sample Size n: 50
T T
20k 40k 60k 80k .
Sample Mean (k)
Sample Size n: _ Significance Level a: 5%
Type | . Type ll . Power .
Alternative Hypothesis: Color Palette:
Normal Distribution . Zoom In ‘ Larger v Palette 1 v
POPULATION DRAW SAMPLING TEST FOR A TEST FOR A
DISTRIBUTION SAMPLES DISTRIBUTION PROPORTION MEAN
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Art of Stat
Resampling

Bootstrap
Confidence
Intervals.
Permutation
Tests.

For One &
Two Samples.
Chi-Squared
Test.

all 56 EB

ART OF STAT @

Resampling

Bootstrap Confidence Intervals:

f Population Mean, )
Median, Std. Dev.

- 95.0%

e Population I
Proportion, Odds

= 90.0%
=10.0%

\_° 0.2 04 06 )

Mean, Median,
Std. Deviation

Proportion & Odds

-~

Correlation & Slope
= Original: r =0.79

= Bootstrap: r = 0.81
{.3 1.0
J

8
4 O -
>-0 ®
K 0 2 4x6

(" Difference Between \

Two Means or Medians
Group 2= ..9‘&% '.

_ 546810)

Correlation & Slope

Permutation Tests:

Differences in Means
or Medians

( Permutation Test )

Mean & Median Two Means or Medians
Group 1= .2.!' .
Group 2-:“”..
L102°304°50JK;55:‘;‘;J

( Permutation Test \

Permutation Test

(e seBos o Tdooes 00 o o

4 Bootstrap Mean or Median ®

all 56 ED

Original Sample: n = 75, Median = 40, IQR = 93

H a e 8 e |
edian = 40 ! I I
100 200 300

0

Bootstrap Sample: n = 75, Median = 37, IQR = 76

JJIL.# .~ a. 1
edian=371 I '

0 00 200 300

Bootstrap Distribution of the Sample Median
Simulations: 3905, Mean: 42, Std. Dev.: 9

20 40 60 80

Zoom In .

- |I|| 5G m’
< Permutation Two Samples @)
Permuted Data
® Male: n1 =108, x1 =5.14 X4 - X, = 0.38
® Female: n2 =63, x2 = 4.77
200253%00® o0
_ 0% an a080-953°2% 005,
Male ~0 %9, o Seo0 0wa® o
® ® " 8°ae0%e%2%0 ;
o
e%3.9
® ) ve® o
N .. av 2 4 =4 [ J
EIEIE s > a.s .g%:a.:g ® 9
s 08
(1}

N
D
o -

Self Esteem Appearance

Permutation Distribution of Difference in Sample Means
Permutations: 4218, Mean: -0.00, Std. Dev.: 0.17

-0.5 (0] 0.5

Observed Statistic . Zoom In .

Last Bootstrap Sample Generated v Normal Distribution . Jitter Points -
ENTER BOOTSTRAP CONFIDENCE ENTER PERMUTATION PERMUTATION
DATA DISTRIBUTION INTERVAL DATA DISTRIBUTION TEST
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Art of Stat
M-Learning

Classical

Methods for
Supervised &
Unsupervised

Learning

4:26 \

all 56¢ @

ART OF STAT

Machine Learning

Supervised Learning

<3

A
O ..‘ (]
o]

Linear Regression

Logistic Regression

B e (CCCXCCXC
£}
© o5
o

00—
| ) .
aale oy /
Y tem ool 01 @c0-0
_ x1 " x2 ) U Cox )
Multiple Linear Multiple Logistic
Regression Regression
4 Linear LDA ) Quadratic LDA
| |
() ()
Sl | el |
8. Lo\ o |® o, e\ lo [®
® o° N o o °§ 0
——0 ®
| l
\ x1 / \ x1 /
Linear Discriminant Quadratic Discriminant
Analysis Analysis
Naive Bayes
Odds:
Sl
- () () () ° 0.75
X ® ..—._ ~ Ros
()
. 0.25
- x1 J

Naive Bayes Classifier

3:03 .l

c))
2

3:05 ol

4))
e

£ Naive Bayes ® £

K-Means Clustering @)

Plot of Training Data (Observed Labels) Scatterplot (K = 3 Clusters)

Posterior Probability for Biscoe

® C(Clusterl ® Cluster2 ® Cluster 3

£
E 220- 5
o

= 3
S =
< 200- :.;_
5 ”
& 180-
i

I I I I

30 40 50 60

Bill Length (mm)

Plot Test Data .

Sepal Length

Predicted Labels .
Posterior Probabilities -

Class: Uniform Color Scale .

Number of Clusters

2 (o) [+

Show Centroids - Show Test Data .

Biscoe Heatmap (Biscoe) .

Heatmap of Cluster Regions -

Find Best Possible Clusterings for K =1to 10 .

Show SSD . Show Scree Plot .

Cluster Summary Statistics

Heatmap of Posterior Probabilities .

Class Means . Normal Contours .

Prior Class Probabilities:

ENTER PLOTS AND
DATA CLASSIFICATIONS

ACCURACY & ENTER
PREDICTIONS DATA

CLUSTERING &
VISUALIZATION

ANALYSIS &
PREDICTION
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< CLT for Means ©)
Select Population Distribution:
A rt Of ! ta t ° US Colleges: Attendance Cost v
o Population Distribution
Concepts p
T - T T T
20k 40k 60k 80k

Cost of Attendance ($)

Central Limit Theorem reweesewe
for Means

U.S. colleges offering a bachelor's degree. The
variable measured for each college is the average
cost of attendance (in USD) for academic year
2019/20, ranging from $5,663 to $81,531.

Population Parameters

Distribution of the

Population Size 1,829
sample Mean X Population Mean (u) 36,844
. Population Standard Deviation (o) 17,139
== Population
- Population First il 1 22,827
— Sampllng opulation First Quartile (Q1) 8
Population Median 32,776
Population Third Quartile (Q3) 48,844
20k 40k 60k 80k POPULATION DRAW SAMPLING
DISTRIBUTION SAMPLES DISTRIBUTION

Screens:

- Population Distribution
- Draw Samples

- Sampling Distribution

Explore real population

distribution, and its
parameters (mean,
standard deviation).

c))
B

7:54 >

< CLT for Means ©)

Population Distribution: p = 36,844, o = 17,139

L

T T T T
20k 40k 60k 80k
Cost of Attendance ($)

Distribution of Sample: n = 25, x = 34,304, s = 13,408
I--.-

6
-lll
20k 40k 60k 0’3

Cost of Attendance ($)

4
P
(0]

Sampling Distribution of x (5633 Simulations)
Mean = 36,801, Std. Dev. = 3,409

c))
B

9:49 -

< CLT for Means ®

Population Distribution: p = 36,844, o = 17,139

L

T T T T
20k 40k 60k 80k
Cost of Attendance ($)

Distribution of Sample: n = 100, X = 34,135, s = 15,933

20 I
20k 40k 60k 80k

Cost of Attendance ($)

10

Sampling Distribution of x (5633 Simulations)
Mean = 36,843, Std. Dev. = 1,721

600 600
400 400
200 200
0 T T T 0 T

20k 40k 60k 80k
Sample Mean (x)

Sample Size n:

s (-] [+

T T
20k 40k 60k 80k
Sample Mean (x)

Sample Size n:

o [ () e

Zoom In ‘

Normal Distribution .

DRAW
SAMPLES

SAMPLING
DISTRIBUTION

POPULATION
DISTRIBUTION

Draw samples of
a given size from

this population
distribution, and
keep track of the
sample means

Zoom In ‘

Normal Distribution .

SAMPLING
DISTRIBUTION

DRAW
SAMPLES

POPULATION
DISTRIBUTION

See what

happens as
the sample
Size increases

9)
B

7:56 »-
< CLT for Means ©)

Sampling Distribution of X (n = 80)

Population X (normal)
A \
20k 40k 60k 80k

Cost of Attendance ($)

Histogram of Simulated Sample Means .

Simulated Sampling Distribution of X (smooth) .
Sampling Distribution of X (if CLT applies) .

Population Distribution .

Distribution of the Sample Mean X

(n =80)
e Population Theoretical Simulated
Statistic . o N
Distribution  Distribution* Distribution**
Mean 36,844 36,844 36,845
Std. Dev. 17,139 1,916 1,910
Q1 22,827 35,552 35,637
Median 32,776 36,844 36,817
Q3 48,844 38,136 38,150
POPULATION DRAW SAMPLING
DISTRIBUTION SAMPLES DISTRIBUTION

Show (simulated)

sampling distribution,
compare to population
distribution
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Art of Stat:

Simple Regression (One Predictor)

Regression

= §=5.2+0.23(x) = §=4.9%1.52M(x)

» 5 300
s !
4 100
o
2 0

Multiple Linear v ors N E e

Longevity
- N w
o o o

® @
Populati

Gestation Days
Reg reSS i O n Linear Regression Exponential Regression
Logistic Regression Poisson Regression
= §=1/(1+exp(7.1-0.23x)) = § = exp(0.9 + 1.2x)
. . _ 1 (€0 (@ « 8 ..
Multiple Linear 30_5‘ : §i <t
A o 2{e o
Regression 0 0
20k 40k 60k 0 2 4 6 8 10
() Income X
O e
x2 .03":‘0 Logistic Regression Poisson Regression
~oj0—p——
e oo %y : : :
y o &fss[e [leges [ Multiple Regression (Several Predictors)
..:.o_"_.|_ _.:" -
x1 x2 Multiple Linear
Regression
x2 2 elefe

Screens: ; ;
- Enter Data
- Fitted Model & Plots

- Fitted Values, Residuals

Select Multiple
Linear Regression

2:06 ull 56¢ @5%
£ Multiple Linear Regression ®
Data Source:
Open Sample Dataset v

Choose from several example datasets. Then, select the
response (=y) and explanatory variables.

Select Dataset:

Palmer Penguins v
Species Island BiII(;en:)gth Bil(lnl?:gth
Adelie Torgersen 391 18.7
Adelie Torgersen 395 17.4
Adelie Torgersen 40.3 18
Adelie Torgersen 36.7 19.3
Adelie Torgersen 39.3 20.6

Showing first 200 rows of the 342 rows, and all 7
columns (swipe left).

Response Variable:

. ID Variabl
Flipper Length (mm) v anabie .

Two Explanatory Variables Selected: v

(Bill Length (mm)) (Species)

Add Interactions (g

ENTER FITTED MODE FITTED VALUES
DATA AND PLOTZ AND RESIDUALS

Select response &

explanatory variables

all 5G¢ @28

Numerical Explanatory Variables
Bill Length (mm)
Bill Depth (mm)
Body Mass (g)

Categorical Explanatory Variables
Species
Island

Sex

Select Variables

Click on variables you want to
select, continuous or categorical
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< Multiple Linear Regression @) < Multiple Linear Regression ® < Multiple Linear Regression ®

ls °
rt Of Stat sieaiiieplel Fitted Regression Model: Find Predicted Value .
°

Species:

Predicted Flipper Length (mm) = 147.951 .
Adelie === Chinstrap === Gentoo PP ath ( ) Enter Values for:

)
+ 1.0828 * Bill Length (mm)
eg reSS I O n ;(. _ 5.004 * I(Species = Chinstrap) Numerical Explanatory Variables:
R 198, .3,
LoV e
; <

+17.799 * |(Species = Gentoo) Bill Length (mm)

44

Estimated Regression Parameters:

Flipper Length (mm)
o
)

L] L]
M u |t| p | e I_I n ea r Categorical Explanatory Variables:
. Estimate Standard Error
Reg reSS I O n 30 40 50 60 Intercept 147.951 4174 Species:

Bill Length (mm) Chinstrap v
Bill Length (mm) 1.0828 0.1069
Color Points . Regression Line . Species (Chinstra -5.004 1.370 . .
. . g 2 ( P) Predicted Flipper Length (mm): 190.59
Multiple Linear Species (Gentoo) 17.799 1170
i Fitted Regression Model:
Regressmn 9 Show Residual Plot .
0 X . t-Statistics, P-values & Confidence Intervals .
o . © o Predicted Flipper Length (mm) = 147.951
x2 .“D"(‘. * Ri X-Axis: y-Axis:
~ojo_t6 ® + 1.0828 * Bill Length (mm) ) . )
— 5.004 * I(Species = Chinstrap) Model Summary Statistics: Fitted Values (y) v Residuals v
L e = Ceniew] Number of Observations 342 .
Residual Plot
Coefficient of Determination R*2 0.8299
Estimated Regression Parameters: )
R”2 adjusted 0.8284
. L]
e Standard Error Residual Standard Deviation (/MSE) 5.83
. >
C o
Scree nS' L Ll “ell P-value of Overall F-Test (F = 550) <0.0001 v o "'-
. © 2 o,
- Enter Data Bill Length (mm) 1.0828 01069 Maximized Log-Likelihood 1,086 é s 5:
H ENTER FITTED MODEL FITTED VALUES ENTER FITTED MODEL FITTED VALUES FITTED MODEL FITTED VALUES
= Fltted M Od eI & P | Ots DATA AND PLOTS AND RESIDUALS DATA AND PLOTS AND RESIDUALS AND PLOTS AND RESIDUALS

- Fitted Values, Residuals

Three separate lines, and
equation for fitted model

Table of regression coefficient, Prediction: drop-downs for
plus std. errors and P-values categorical predictors




Art of Stat:
Regression

Multiple Linear
Regression

Multiple Linear

Regression
x2 -2 e 3:«'1
_.HQ_'FL‘.J'_
@ S
y %_°".)3§:JZ j;.;':_:“ J&
x1 x2

NeERS
- Enter Data
- Fitted Model & Plots

- Fitted Values, Residuals

1:59 ol 5G¢ @48

< Multiple Linear Regression @)
Palmer Penguins v
Baeeios Island Bill Length Bill Depth
(mm) (mm)
Adelie Torgersen 391 18.7
Adelie Torgersen 39.5 17.4
Adelie Torgersen 40.3 18
Adelie Torgersen 36.7 19.3
Adelie Torgersen 39.3 20.6

Showing first 200 rows of the 342 rows, and all 7
columns (swipe left).

Response Variable:

. ID Variabl
Flipper Length (mm) v ariable .

Two Explanatory Variables Selected: v

@ill Length (mm)) <Species>
Add Interactions .

Interactions Selected: v

GBIII Length (mm) * Species)
ENTER FITTED MODEL FITTED VALUES
DATA AND PLOTS AND RESIDUALS

Multivariate Thinking also means

understanding Interactions

2:02 ol 5G¢ @42

< Multiple Linear Regression @)

Scatterplot

Species:

Adelie === Chinstrap === Gentoo

Flipper Length (mm)
o
[=)

30 40 50 60
Bill Length (mm)

Color Points . Regression Line .

Fitted Regression Model:

2:03 ol 5G¢ @42

< Multiple Linear Regression ®

Estimated Regression Parameters:

Estimate Standard Error
Intercept 158.924 6.904
Bill Length (mm) 0.7999 0.1776
Species (Chinstrap) -12.29 12.46
Species (Gentoo) -7.83 10.64
i *
Species (Chingtrap) 02073 02768
Bill Length (mm) * 0.5913 0.2459

Species (Gentoo)

t-Statistics, P-values & Confidence Intervals .

Model Summary Statistics:

Predicted Flipper Length (mm) = 158.924

+ 0.7999 * Bill Length (mm)

—12.29 * |(Species = Chinstrap)

- 7.83 * |(Species = Gentoo)

+ 0.2073 * Bill Length (mm) * I(Species =
Chinstrap)

+ 0.5913 * Bill Length (mm) * [(Species =
Gentoo)

Estimated Regression Parameters:

ENTER FITTED MODEL FITTED VALUES
DATA AND PLOTS AND RESIDUALS

Now we have different
slopes: different effects

Number of Observations 342
Coefficient of Determination R*2 0.8328
R”2 adjusted 0.8303
Residual Standard Deviation (/MSE) 5.79
P-value of Overall F-Test (F = 335) <0.0001
Maximized Log-Likelihood -1,083
Number of Parameters (including o) 7

Regression Anova Table .

ENTER FITTED MODEL FITTED VALUES
DATA AND PLOTS AND RESIDUALS

Regression coefficient
table easy to read
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