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2L HISJIE(Least-Squares Criterion)

H= 2HIE oiZst ] o] "E 3J|"E SF6HII floH, £HKIE MIS6H0 S8t &

;

ZIXHISE (Residual Sum of Squares: RSS)

2|4 HIE8 (Ordinary Least Squares: OLS)
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JIZ7J1 (Slope)
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A =178+0977x E1 EFA

. B =0.977:"EIE 2ERHTt kg SIHE [, ZHE EQH= WE
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o "2HAQ| /ULH (associated with) # "&QI0ICH (causes)
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B3 Mt (Goodness-of-Fit)
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8l Helr(Goodness-of-Fit)
TSS (Total Sum of Squares): & HSE!
20| YE WR(Y)QZ (= Mol & 2kt
+ TSS=3(Yi - Y)’
RSS (Residual Sum of Squares): £tk BISES
« XE AIE3t 32 ZEZ IS [Hel &2 2%t

« RSS=3(Y;, - Y, =Y 4,
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R? (BEHAI%): S22 /UIME R? = r* (H2HHIA| HIS)

R-squared)

« YOI S HSEKTSS) &, 22l BE(X)0| £Solth HSE0| HI=

c0< R2<1
2 _ TSS—RSS _ . RSS
TSS TSS
o R? = 1: 2t M5 D= FO| 21HA 20 Y2 (RSS=0)
« R? =0.32:"2] BE(X)0] YO HK| HE = 32%E &SI}
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CHE 3] A

3 ik RMSE
RMSE (Root Mean Squared Error)

« "2l HEELKI (Standard Error of the Regression) EE= "EHXIO] EETXH (
Sg)etn= 28!,

. THO| (IZ0| WZZOFE ANILL HILIHK=XIE SL£HA(Y)9F 528! 22 HOIE.
Th RSS
RMSE = 5p = n—k—1 n—2
. n: TSR £
. kb EEIBIS £ (Be3PEL=1)

e n—k— 1: \IRE (degrees of freedom) 32 / 49



RMSE (Root Mean Squared Error)
ol &1:
« 'RMSE = 4.83"

. "R DM YE (IS [ BRNOS +4.
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CHE 3] A

OLS?| JI8(Gauss-Markov Assumptions)
OLSItH"

O

2" ZAEX(M|: ™| K| 282)IJt ElD]| QoAM= EE JHE=S0| &2
Gauss-Markov 5[H J1& 0l J1&E == Al OLS= BLUEJL El.

MEd(Linearity): BEIE DE0| 24(a, 50 CHEH M

22l E=Z(Random Sample): CIOIEIJt 2EIEHHIN REQIZE =&
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OLS?| JI8(Gauss-Markov Assumptions)
OLSItH"

O

2" ZEKI(H: M| X[ 24=2)t EID] floiA= EF JI1ES0| 2R
Gauss-Markov 50 713 01 Jt8 Z= Al OLS= BLUEJL El.
e|dd(Exogeneity / Zero Conditional Mean)
E(u|X;) =
« JIE S8t 8. X9l gl0ll &£t8i0I, 2Xiee| =2 OO0IL.
o XQt uJt AZEIHI I 21010k & ( Cov(X,u) = 0).
. 9Bt Al: LI A (Endogeneity) 2RI 2. 37t Mg biased)E.

o FE=EMHA TS - Omitted Variable Bias
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CHE 3] A

OLS?| JI8(Gauss-Markov Assumptions)
OLSItH"

O

2" F=EXI(0: M| Kl 2£2)I1 £lJ| floiAM= E3 JIES0l ER
Gauss-Markov 50 713 01 Jt8 Z= Al OLS= BLUEJL El.
s=&48(Homoskedasticity)
XO| 20l ZtHISI0] @KHaH(u,;)Q| 2410] A
e Var(u|X;) = o? (LT &%)

o 2fHt Al: 0124t (Heteroskedasticity)

o B= 0S| TS| K| XD HIZEH(inefficient)0l EIM, BEQXHSE) ==0|
s}

'6H :lt 7-II'IO| EII-jl.II.
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CHE 3] A

OLS?| JI8(Gauss-Markov Assumptions)

OLSIH"

O

2" =X HSFE| X 2=2)It kD] I = EEF JH-E =0l

Gauss-Markov 5[H J1& 0l J1&E == Al OLS= BLUEJL El.

21 34 B2IH(No Perfect Collinearity)
« X BTt &4} OtLIOOF & Var(X) > 0).
o CIZZHUME: 0 X [IE XE9| Mu=X

o QIBt Al: BE HIA(SRO0| i)t & QIS

20l OtLICIOF .
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CHE3| 7R A
OLS?| JI8(Gauss-Markov Assumptions)

BLUE £t 22191J}?

Gauss-Markov =a|: 2|0| 5IIX| JFE0| BE === I, OLS ==X|( 5)= BLUE

e Linear (M3): YO| M &stoz HAE (8 = S w,Y; ).
. Unbiased (HIHE): WRNMOZ B= Al Aot 2ICH E(8) = 8.
o Estimator (ZE&ZF): DEIEO| RALAE XA o= 34,

OLS= (OFS0l 2CHH) L2101 AIZE £ U= £HS "Md HIiME =
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- =
=+
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Z=(Inference)= glst £J} JHE

374 I8 (Normality Assumption)

o QXIS It BRRHRE [[IEL} u; ~ N(0,02)

0l JKE30I1 o EKsHIt?

« 0l JI82 BLUEDJ!I kD[ £loH

(Inference)S & [l 22

E L0 #S.
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CHE 3] A

o

GiMI

# Eot gfZ[x]
library(tidyverse); library(moderndive); library(skimr); library(gapminder)

evals_ch5 <- evals |> dplyr::select(ID, score, bty_avg, age)

head(evals_ch5)

##t # A tibble: 6 x 4

## ID score bty_avg age
##  <int> <dbl> <dbl> <int>
## 1 1 4.7 5 36
## 2 2 4.1 5 36
## 3 3 3.9 5 36
## 4 4 4.8 5 36
## 5 5 4.6 3 59
## 6 6 4.3 3 59
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i M|

evals_ch5 |>
summarize(mean_bty_avg = mean(bty_avg), mean_score = mean(score),
median_bty_avg = median(bty_avg), median_score = median(score))

## # A tibble: 1 x 4

## mean_bty_avg mean_score median_bty_avg median_score
#H# <db1> <db1> <db1> <db1>
## 1 4.42 4.17 4.33 4.3

evals_ch5 |>
get_correlation(formula = score ~ bty_avg)

##t # A tibble: 1 x 1

#H cor
##  <dbl>
## 1 0.187
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evals_ch5 |>
ggplot(aeS(X = bty_an, y = score)) +
geom_point() +

labs(x = "Beauty Score",
y = "Teaching Score",
title = "Scatterplot of relationship of teaching and beauty scores")
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evals_ch5 |> ggplot(aes(x = bty_avg, y = score)) +
geom_jitter() +
labs(x = "Beauty Score", y = "Teaching Score",
title = "Scatterplot of relationship of teaching and beauty scores")
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Relationship between teaching and beauty scores

X e o
(e0]
eee o e o o0 o
oo oo
° °
° ° °
oo o0 | 00 o
') 'X) o0 o
XXX 00 o o
° ° °
') e o °
') ©
eccee oo o0 o
XX, O
eccccccecle oo oo o
o | o ° v
° ° ° ° w
') o o 0p)
X X rxxxx WW
oo oo ° %
X ° m
e0cecccccoccccccee o o
XXX o o °
e o ooo0o eoe ° <
XX o o °
eoe o XXX
oo ooo e o
e00000000) © 00 o oo
eccccoo¢oce ooo
oo oo e ooo °
e 06 06 0 0| 00 ooo
° ° °
YY) e o
oo oocopoe o o °
° oo o0 o o~
¢ o ° 'X)
o) < ™

2102S bBuiyoea |

47 / 49



score_model <- 1m(score ~ bty_avg, data = evals_ch5)

get_regression_table(score_model)

## # A tibble: 2 x 7

##  term estimate std_error statistic p_value lower_ci upper_ci

##  <chr> <db 1> <db 1> <dbl> <dbl> <db 1> <db 1>

## 1 intercept 3.88 0.076 51.0 0 3.73 4.03

## 2 bty_avg 0.067 0.016 4.09 0 0.035 0.099
—

Score = 0.067 x (Average Beauty Score) + 3.880.

A —

B :0.067, «:3.880, €: Score — Score
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