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A DataFrame
55w e DataFrame (FIEFRIR) 5 SQL —1¥, BRARHKPEMKLI

® DataFrame EB)E, ABKEAELZEENESIEE
* GNU R BES2HITFEMANRIEES
o RETEIEMNSAITFEMMIHES

ggplot2
o IBHURREHT ST EIEIFHMER
o B0 x M. y M. EAERF

ggplot (mtcars, aes(x=wt, y=hp)) + geom_point ()

dplyr 5 dbplyr
o RERMNERIREXMN N ap<

students 7>/, inner_join(longscores) 7%>%

group_by (FE%%, 1E) %>) summarise(F 34 =mean(4#1))
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books = read.csv("lm-examples/books.csv",
row.names=1)

books

volume area weight cover
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800
950
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pb
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pb

BEAGIF: BPNEE

® hb A3 hard back , R
HEHEK

e pb 3K paper back , M
HIK

* area ARHEAVER 6/37



weight

600 800 1000

400

LHEESTHHXR

200

T T T T T
400 600 800 1000 1200 1400

volume

.
n}
v
N
o)
v
a
it
-
a
i
v
[y

DA
7/37



E)3547

s % 1%[olY3

Im.books = lm(weight ~ volume, books)

£HEEA summary (1m.books)

Call:
Im(formula = weight ~ volume, data = books)

Residuals:
Min 1Q Median 3Q Max
-189.97 -109.86 38.08 109.73 145.57

Coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) 107.67931 88.37758 1.218 0.245
volume 0.70864 0.09746 7.271 6.26e-06 **x

Signif. codes: 0 ‘x*kx’ 0.001 ‘xx’ 0.01 ‘x’ 0.056 ‘.’ 0.1 ¢ ' 1

Residual standard error: 123.9 on 13 degrees of freedom
Multiple R-squared: 0.8026,Adjusted R-squared: 0.7875

F-statistic: 52.87 on 1 and 13 DF, p-value: 6.262e-06
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Coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) 107.67931 88.37758 1.218 0.245
volume 0.70864 0.09746 7.271 6.26e-06 ***
Signif. codes: O ‘x*x’ 0.001 ‘*x’ 0.01 ‘%’ 0.05
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Multiple R-squared: 0.8026,Adjusted R-squared: 0.7875
F-statistic: 52.87 on 1 and 13 DF, p-value: 6.262e-06
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Residuals

plot (1m.books)
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REFEE
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MR

model .matrix(weight ~ volume, books)

(Intercept) volume

1 1 885
2 1 1016
3 1 1125
4 1 239
5 1 701
6 1 641
7 1 1228
8 1 412
9 1 953
10 1 929
11 1 1492
12 1 419
13 1 1010
14 1 595
15 1 1034

attr(."assioen")
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model .matrix(weight ~ volume + cover, books)

(Intercept) volume coverpb

1 1 885 0
2 1 1016 0
3 1 1125 0
4 1 239 0
5 1 701 0
6 1 641 0
7 1 1228 0
8 1 412 1
9 1 953 1
10 1 929 1
11 1 1492 1
12 1 419 1
13 1 1010 1
14 1 595 1
15 1 1034 1
attr(,"assign")

[11 012

attr(,"contrasts")
attr( "contrasts")S$cover

W E AT

16 /37



E)3547
AR

£4E13

EEREERIEH

model .matrix(weight ~ volume + cover - 1, books)

volume coverhb coverpb

1 885 1 0
2 1016 1 0
3 1125 1 0
4 239 1 0
5 701 1 0
6 641 1 0
7 1228 1 0
8 412 0 1
9 953 0 1
10 929 0 1
11 1492 0 1
12 419 0 1
13 1010 0 1
14 595 0 1
15 1034 0 1
attr(,"assign")

[11 122

attr(,"contrasts")
attr( "contrasts")S$cover

17/37



E)3547
AR

£4E13

EREBEEINE

1m3.books = lm(weight ~ volume + cover - 1, books)
summary (1m3.books)

Call:
Im(formula = weight ~ volume + cover - 1, data = books)

Residuals:
Min 1Q Median 3Q Max
-110.10 -32.32 -16.10 28.93 210.95

Coefficients:

Estimate Std. Error t value Pr(>[t])
volume 0.71795 0.06153 11.669 6.6e-08 *x*x
coverhb 197.96284 59.19274 3.344 0.00584 =*x*
coverpb 13.915567  59.45408 0.234 0.81889

Signif. codes: O ‘x*x’ 0.001 ‘*xx’ 0.01 ‘x’ 0.05 ‘.’ 0.1 ‘' 1

Residual standard error: 78.2 on 12 degrees of freedom
Multiple R-squared: 0.9914,Adjusted R-squared: 0.9892
F-statistic: 459.5 on 3 and 12 DF. p-value: 1.207e-12 18/37
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books$cover = as.factor(books$cover)
books [c("weight", "volume", "cover")]

weight volume cover
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1m2.books = Ilm(weight ~ volume + cover, books)
summary (1m2.books)
BREREDH

Call:
Im(formula = weight ~ volume + cover, data = books)

Residuals:
Min 1Q Median 3Q Max
-110.10 -32.32 -16.10 28.93 210.95

Coefficients:
Estimate Std. Error t value Pr(>|tl|)
(Intercept) 197.96284 59.19274 3.344 0.005841 *x*

volume 0.71795 0.06153 11.669 6.6e-08 **x
coverpb -184.04727  40.49420 -4.545 0.000672 **x*
Signif. codes: O ‘x*x’ 0.001 ‘*xx’ 0.01 ‘x’ 0.05 ‘.’ 0.1 ‘' 1

Residual standard error: 78.2 on 12 degrees of freedom
Multiple R-squared: 0.9275,Adjusted R-squared: 0.9154
F-statistic: 76.73 on 2 and 12 DF. bp-value: 1.455e-07 22/37
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AIC =2n —2log L

Hrhn BTSN, £ BNESMUSARE (likelihood)

Von Neumann's elephant
With four parameters | can fit an elephant, and with five | can make him wiggle his
trunk.
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A EEEE,
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Coefficients:

Estimate Std. Error t value Pr(>|tl|)
volume 0.71795 0.06153 11.669 6.6e-08 **x*
coverhb 197.96284 59.19274 3.344 0.00584 =*x
coverpb 13.91557 59.45408 0.234 0.81889
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1m5.books = Ilm(weight ~ volume + area - 1, books)
summary (1m5.books) # AIC = 175.9741

Call:
Im(formula = weight ~ volume + area - 1, data = books)

Residuals:
Min 1Q Median 3Q Max
-112.53 -28.73 -10.52 24.62 213.80

Coefficients:

Estimate Std. Error t value Pr(>ltl)
volume 0.72891 0.02767 26.344 1.15e-12 *x*x
area 0.48087 0.09344 5.146 0.000188 **x*

Signif. codes: O ‘#*kx’ 0.001 ‘%’ 0.01 ‘x’ 0.05 ‘.’ 0.1 ¢’ 1

Residual standard error: 75.07 on 13 degrees of freedom
Multiple R-squared: 0.9914,Adjusted R-squared: 0.9901
F-statistic: 747.9 on 2 and 13 DF, p-value: 3.799e-14
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print (pois_res.summary())

pEUNGIE RN

Generalized Linear Model Regression Results

Dep. Variable: PETime No. Observations: 549654
Model: GLM Df Residuals: 549650
Model Family: Poisson  Df Model: 3
Link Function: Log  Scale: 1.0000
Method: IRLS Log-Likelihood: -3.9571e+06
Date: Wed, 03 Aug 2022 Deviance: 5.7277e+06
Time: 17:12:27  Pearson chi2: 7.26e+06
No. Iterations: 7  Pseudo R-squ. (CS): 1.000
Covariance Type: nonrobust

coef std err z P>|z| [0.025 0.975]
type [HZC] 0.3697 0.002 197.609 0.000 0.366 0.373
type [Hamamatsu] 3.3682 0.001  5738.410 0.000 3.367 3.369
type [HighQENNVT] 3.3916 0.000 8503.298 0.000 3.391 3.392
type [NNVT] 3.2986 0.001  3460.998 0.000 3.297 3.300
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