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HHERREEM. ERERESEEMHEE, BEEP R, RNEARITE B RIEELE
HE s 2.

2.2 HEERBT K E BN AR 43t

Y HESHT MR ELRES, BT ESEWARITRARHES A, BB B LA A & 75
T B R P R AZ A . XAV S S5 S R A T e AR S B IR AE, FE T T e Rl
ML RRE 0), JiE—P ot T SRR 58 B SR PR R RN . X AR R 7T B I
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PRI o X AS 154 20 i MV AR AT 76 7 B S bl 55 Be 8 B S A Ik 5525 7 S &8 P i s
W d 7. B EEMBHHEAWEIE, £ RIT e RS/ MRS uE, #2
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P AN AN BTEAE 0L (B ) 5 Eow, BARAT 13 B AN AL SRR A 2 A
23.6/71¢7t, [FILLIEK23. 6%, JHHERKHE, REELN12019-20224F i A el IR s e i,  SEfk
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BALHFEEEBRRKET, LEH R R R/ AT b/ B RRA R
R G L LA G HFEALBALIRS

ftx2: RIE3%

April 29, 2023

[2]: library(tidyverse)

library(haven)

library(ggplot2)

install.packages("ivreg", dependencies = TRUE)

library("ivreg")

library(googlesheets4)

gs4_deauth()

per_capita_di <- read_sheet("https://docs.google.com/spreadsheets/d/
-1UfJ38nmtxqSOBSrBeWdNsbpNz2fDWTzhfOMCGsFr77k/edit#gid=1893204519")

Attaching packages tidyverse
1.3.0

ggplot2 3.4.1 purrr 1.0.1

tibble 3.2.1 dplyr 1.1.1

tidyr 1.3.0 stringr 1.5.0

readr 2.1.4 forcats 1.0.0

Conflicts

tidyverse_conflicts()
dplyr::filter() masks stats::filter()
dplyr::lag() masks stats::lag()

Installing package into ‘/opt/r’
(as ‘1lib’ is unspecified)

Reading from " "

Range "Sheetl"

[3]:'head(per_capita_di)




BATEHFEREBKILEE, LEIE KBRS/ BT b/ 2 AR
#H LR gL LIS U HZEREBFRRE

Time Disposable_Income DI_Median Disposable_Wage Income Disposable_ Operating

<dbl> <dbl> <dbl> <dbl> <dbl>
2013 9430 84283 3653 3935
. 2014 10489 9497 4152 4237
Atibble: 6 X7 o0 0 1499 10291 4600 4504
2016 12363 11149 5022 4741
2017 13432 11969 5498 5028
2018 14617 13066 5996 5358

[7]: summary(per_capita_di)

Time Disposable_Income DI_Median Disposable_Wage_Income
Min. 12013 Min. : 9430 Min. . 8428 Min. : 3653
1st Qu.:2016 1st Qu.:12898 1st Qu.:11559 1st Qu.: 5260
Median :2020 Median :17131 Median :15204 Median : 6974
Mean 12020 Mean 117385 Mean 115435 Mean : 7194
3rd Qu.:2024 3rd Qu.:21668 3rd Qu.:19086 3rd Qu.: 9093
Max. 12027 Max. : 25695 Max. 122634 Max. 110783
Disposable_QOperating_Income Disposable_Property_Income
Min. : 3935 Min. :195.0
1st Qu.:4884 1st Qu.:287.5
Median :6077 Median :419.0
Mean 16242 Mean :420.9
3rd Qu.:7504 3rd Qu.:547.8
Max. : 8898 Max. :649.6
Disposable_Transfer_Income
Min. 11648
1st Qu.:2466

Median :3661
Mean : 3528
3rd Qu.:4523
Max. : 5364

[17]: di_regres <- 1lm(Disposable_Income ~ Time, data = per_capita_di)
di_regres
summary (di_regres)
ggplot(per_capita_di, aes(Time, Disposable_Income)) + geom_point() +,
ogeom_smooth(method = "1m")

Call:
Im(formula = Disposable_Income ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-2389128 1191
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BATLH T ERERKIKET, JLRIE BRI/ BAT L/ S REAH
#ERFHELATEGH HFEREBFRRL

Call:
Im(formula = Disposable_Income ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-385.57 -213.59 -29.29 216.08 384.14

Coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) -2.389e+06 3.286e+04 -72.70 <2e-16 **x*
Time 1.191e+03 1.627e+01 73.23 <2e-16 *x**

Signif. codes: 0 ‘**x’ 0.001 ‘*%’ 0.01 ‘x> 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 272.2 on 13 degrees of freedom
Multiple R-squared: 0.9976, Adjusted R-squared: 0.9974
F-statistic: 5362 on 1 and 13 DF, p-value: < 2.2e-16

“geom_smooth()~ using formula = 'y ~ x'




BATLH T ERERKIKET, JLRIE BRI/ BAT L/ S REAH
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[20] : median_regres <- 1m(DI_Median ~ Time, data = per_capita_di)
median_regres
summary (median_regres)
ggplot(per_capita_di, aes(Time, DI_Median)) + geom_point() + geom_smooth(method,,
o= nlmn)

Call:
Im(formula = DI_Median ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-2065154 1030




BALHFEEEBRRKET, LEH R R R/ AT b/ B RRA R
# AR 6L LG Y HFEALBALIRS

Call:
Im(formula = DI_Median ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-375.69 -112.28 -11.06 149.66 437.33

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -2.065e+06 2.765e+04 -74.70 <2e-16 **x
Time 1.030e+03 1.369e+01 75.26 <2e-16 *x*x

Signif. codes: 0 ‘**x’ 0.001 ‘*%’ 0.01 ‘x> 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 229 on 13 degrees of freedom
Multiple R-squared: 0.9977, Adjusted R-squared: 0.9975
F-statistic: 5664 on 1 and 13 DF, p-value: < 2.2e-16

“geom_smooth()~ using formula = 'y ~ x'




BATIEH FEReRKIEFEET, LKIHE R R BAT L/ S rEAT

Bl 'g L L E N RF LR TME

[21]:

%

DI_Median

12000 - .

8000~

2016 2020 2024
Time

wi_regres <- lm(Disposable_Wage_Income ~ Time, data = per_capita_di)

wi_regres

summary (wi_regres)

ggplot(per_capita_di, aes(Time, Disposable_Wage_Income)) + geom_point() +
ogeom_smooth(method = "1m")

Call:
Im(formula = Disposable_Wage_Income ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-1046786.8 521.8




BALHFEEEBRRKET, LEH R R R/ AT b/ B RRA R
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Call:
Im(formula = Disposable_Wage_Income ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-219.69 -86.76 -21.78 100.33 242.54

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -1.047e+06 1.673e+04 -62.58 <2e-16 **x
Time 5.218e+02 8.280e+00 63.01 <2e-16 *x*x

Signif. codes: O ‘**x%x’ 0.001 ‘*x’ 0.01 ‘%’ 0.05 ‘.’ 0.1 < ’> 1
Residual standard error: 138.6 on 13 degrees of freedom

Multiple R-squared: 0.9967, Adjusted R-squared: 0.9965
F-statistic: 3971 on 1 and 13 DF, p-value: < 2.2e-16

“geom_smooth()~ using formula = 'y ~ x
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[22] :  oi_regres <- lm(Disposable_Operating Income ~ Time, data = per_capita_di)
oi_regres
summary (oi_regres)
ggplot(per_capita_di, aes(Time, Disposable_Operating_Income)) + geom_point() +,
ogeom_smooth(method = "1m")

Call:
lm(formula = Disposable_Operating_Income ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-720199.2 359.6
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Call:
Im(formula = Disposable_Operating_Income ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-165.06 -91.50 6.07 67.38 210.31

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -7.202e+05 1.457e+04 -49.42 3.49e-16 **x
Time 3.596e+02 7.215e+00 49.85 3.12e-16 *x*x

Signif. codes: 0 ‘**x’ 0.001 ‘*%’ 0.01 ‘x> 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 120.7 on 13 degrees of freedom
Multiple R-squared: 0.9948, Adjusted R-squared: 0.9944
F-statistic: 2485 on 1 and 13 DF, p-value: 3.121e-16

“geom_smooth()~ using formula = 'y ~ x'
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[24]: pi_regres <- 1lm(Disposable_Property_Income ~ Time, data = per_capita_di)
pi_regres
summary (di_regres)
ggplot(per_capita_di, aes(Time, Disposable_Property_Income)) + geom_point() +,
ogeom_smooth(method = "1m")

Call:
lm(formula = Disposable_Property_Income ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-68300.55 34.02
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Call:
Im(formula = Disposable_Income ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-385.57 -213.59 -29.29 216.08 384.14

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -2.389e+06 3.286e+04 -72.70 <2e-16 **x
Time 1.191e+03 1.627e+01 73.23 <2e-16 *x*x

Signif. codes: 0 ‘**x’ 0.001 ‘*%’ 0.01 ‘x> 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 272.2 on 13 degrees of freedom
Multiple R-squared: 0.9976, Adjusted R-squared: 0.9974
F-statistic: 5362 on 1 and 13 DF, p-value: < 2.2e-16

“geom_smooth()~ using formula = 'y ~ x'
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[25]: ti_regres <- 1lm(Disposable_Transfer_Income ~ Time, data = per_capita_di)
ti_regres
summary (ti_regres)
ggplot(per_capita_di, aes(Time, Disposable_Transfer_Income)) + geom_point() +
ogeom_smooth(method = "1m")

Call:
Im(formula = Disposable_Transfer_Income ~ Time, data = per_capita_di)

Coefficients:
(Intercept) Time
-553849.3 275.9
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Call:
Im(formula = Disposable_Transfer_Income ~ Time, data = per_capita_di)

Residuals:
Min 1Q Median 3Q Max
-97.64 -79.01 1.66 54.01 132.64

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -5.538e+05 1.078e+04 -51.36 <2e-16 **x
Time 2.759%9e+02 5.339e+00 51.69 <2e-16 *x*x

Signif. codes: 0 ‘**x’ 0.001 ‘*%’ 0.01 ‘x> 0.05 ‘.’ 0.1 “ ’ 1

Residual standard error: 89.33 on 13 degrees of freedom
Multiple R-squared: 0.9952, Adjusted R-squared: 0.9948
F-statistic: 2671 on 1 and 13 DF, p-value: < 2.2e-16

“geom_smooth()~ using formula = 'y ~ x'
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