ts19-s0l8 code

TA Mazhaoxing

H %
\usepackage{ctex}

documentclass:

output:

Bt pskap

library(tidyverse)

## -- Attaching packages —————————————--——--— - oo

## v ggplot2 3.2.1 v purrr 0.3.3
## v tibble 2.1.3 v dplyr 0.8.3
## v tidyr 1.0.0 v stringr 1.4.0
## v readr 1.3.1 v forcats 0.4.0

## -- Conflicts -------—----------"-"-""""""""""———— t
## x dplyr::filter() masks stats::filter()
## x dplyr::lag(Q) masks stats::lag()

library(readxl)
library(lmtest)

## Loading required package: zoo



##
## Attaching package: 'zoo'

## The following objects are masked from 'package:base':
##

## as.Date, as.Date.numeric

library(sandwich)

library(forecast)

## Registered S3 method overwritten by 'xts':
##  method from

## as.zoo.xts zoo

## Registered S3 method overwritten by 'quantmod':
##  method from

## as.zoo.data.frame zoo

## Registered S3 methods overwritten by 'forecast':
##  method from

##  fitted.fracdiff fracdiff

##  residuals.fracdiff fracdiff

data_hw8 <- read_excel("/Users/mazhaoxing/Desktop/ts19-hw8-data.xlsx",
col_names = TRUE, range = "A3:G107" ) %>%

mutate (logY = log(Y),logK = log(K),logl = log(L)) %>%

mutate(dlogY = logY-lag(logY),dlogK = logK-lag(logK),dlogL = logL-lag(logL))

b. %FBr 2 FIIBSHEA T OLS 1t
i. i dlogY,dlogK,dlogl. 2% £

dfl <- data_hw8 %>
select(dlogY, dlogK, dlogL) %>%
filter(!is.na(dlogY))

i SRABAGTHE RS @ AR R AR fE R v e, R?



A3

Iml <- 1Im(dlogY¥~., data = df1)

summary (1m1)

##

## Call:

## 1lm(formula = dlogY ~ ., data = dfl)

##

## Residuals:

## Min 1Q Median 3Q Max

## -0.012610 -0.004896 -0.000074 0.003123 0.017412

##

## Coefficients:

#i# Estimate Std. Error t value Pr(>|tl)

## (Intercept) 0.013205 0.003453 3.824 0.000229 *xx*

## dlogK 0.350976  0.124260 2.825 0.005716 **

## dlogL -0.136650 0.115632 -1.182 0.240104

#H -

## Signif. codes: 0O '*x*k*' 0.001 '*x*x' 0.01 'x' 0.05 '.' 0.1
##

## Residual standard error: 0.006381 on 100 degrees of freedom

Hit
#i#t

Multiple R-squared:

0.08301,

Adjusted R-squared:

F-statistic: 4.526 on 2 and 100 DF, p-value: 0.01313

coeftest(lml, vcov =

##
#i#
#Hi#t
#i#t
##
#i#
#Hit
#i#t
##

t test of coefficients:

Signif. codes:

vcovHC (1m1))

Estimate Std. Error t value Pr(>|tl)
(Intercept) 0.0132055
dlogK 0.3509761
dlogL -0.1366497

0

Pokokok !

0.0031694
0.1114971
0.1463104

0.001 ‘'xx'

4.1666 6.576e-05 *xx
3.1479 0.002168 x**
-0.9340 0.352568

0.01 'x' 0.056 '.' 0.1

0.06467

1

1



B & 4

Zi b, fME o7 5 8T By EAREIRS H2 0.124260 1 0.115632, 4
BRI 58 0.1114971 F1 0.1463104, R2 4 0.08301, JE%5ng R2 N
0.06467. [a, BT fthy 25 MK

vcov(1ml)

#i#t (Intercept) dlogK dlogL
## (Intercept) 1.192645e-05 -0.0004210737 -5.010998e-06
## dlogK -4.210737e-04 0.0154405055 -7.458727e-04
## dlogL -5.010998e-06 -0.0007458727 1.337085e-02
vcovHAC (1m1)

## (Intercept) dlogK dlogL
## (Intercept) 3.802972e-05 -0.001201717 -0.0003382021
## dlogK -1.201717e-03 0.040178693 0.0064146112
## dlogL -3.382021e-04 0.006414611 0.0380189792

sel <- sqrt(diag(vcov(lm1)))
sel #Z % oh L AR iR

## (Intercept) dlogkK dlogL
## 0.003453469 0.124259831 0.115632390

se2 <- sqrt(diag(vcovHAC(1m1)))
se2 #7 B MR @& AT R

## (Intercept) dlogK dlogL
## 0.006166824 0.200446235 0.194984561

iii. X} Hy: o = 0.5 fx Hy : 8= 0.5 347 t 1546
HEARE R T
X o BT ¢ A
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al <- 0.350976

bl <- -0.136650

mul <- 0.5

t_al <- (al-mul)/se1[2] [[1]]
p_al <- 2xpt(t_al,df=100)
p_al

## [1] 0.2332479

p=0.2332479, %5
Xt B BT ¢ K

t_bl <- (bl-mul)/sel1[31[[1]]
p_bl <- 2#pt(t_b1l,df=100)
p_bl

## [1] 2.850408e-07

p=2.850408¢"7, E 5
FRfEARHE IR T
X o FEAT ¢ A

a2 <- 0.3509761

b2 <- -0.1366497

mu2 <- 0.5

t_a2 <- (a2-mu2)/se2[2][[1]]
p_a2 <- 2xpt(t_a2,df=100)
p_a2

## [1] 0.458946
p=0.458946, %R

t_b2 <~ (b2-mu2)/se2[3]1[[1]]
p_b2 <- 2xpt(t_b2,df=100)
p_b2



B & 6

## [1] 0.001498798

p=0.001498798, JH4a 5 (1%
c. KR HL B A
JFEfRiE N Ho:a+ 8 =1

#EFRTZBRETRE

al <- 0.350976

bl <- -0.136650

cl <- al+bil

mul <- 1

t_cl <= (cl-mul)/sqrt(vcov(1lml) [2,2]+vcov(1ml) [3,3]+2*vcov(1lml) [2,3])
p_cl <= 2xpt(t_c1,df=100)

p_cl

## [1] 6.718903e-06

p=6.718903¢%, 5 AR

#ERTEZBRETRRE

a2 <- 0.3509761

b2 <- -0.1366497

c2 <- a2+b2

mu2 <- 1

t_c2 <= (c2-mu2)/sqrt(vcovHAC(1m1) [2,2]+vcovHAC(1m1) [3,3]+2*vcovHAC(1m1) [2,3])
p_c2 <- 2xpt(t_c2,df=100)

p_c2

## [1] 0.0106145

p=0.0106145, £ 95% HYEAG K FIE4 R IR%
d. 23]l LogY,LogK,LogL ¥y} i) 351 PRI 22 53 iy i 1] 3= 51 Pl

par (mfrow=c(3,1))

plot(ts(data_hw8$dlogY,start=1992-03-31) ,main="dlog¥~t",ylab="dlogY",x1lim=c(1990,2020))
plot(ts(data_hw8$dlogK,start=1992-03-31) ,main="dlogK~t",ylab="dlogK",x1lim=c(1990,2020))
plot(ts(data_hw8$dlogL,start=1992-03-31) ,main="dloglL~t",ylab="dlogL",x1im=c(1990,2020))



par (mfrow=c(3,1))

plot(ts(data_hw8$logY,start=1992-03-31) ,main="logV~t",ylab="1logV",x1im=c(1990,2020))
plot(ts(data_hw8$logK,start=1992-03-31) ,main="logK~t",ylab="1logK",x1im=c(1990,2020))
plot(ts(data_hw8$logl,start=1992-03-31) ,main="loglL~t",ylab="loglL",x1im=c(1990,2020))

A DL 22 IR A] 7 1) N AE R R A 54, 1 log Y, log K, log L (1)
S E] P B AR P S R 5

e.

#ELD. A F B

df2 <- data_hw8 %>%
select(logY, logK, logL) %>%
filter(!is.na(logY))

1m2 <- Im(logY~., data = df2)

summary (1m2)

##

## Call:

## lm(formula = logY ~ ., data = df2)

##

## Residuals:

## Min 1Q Median 3Q Max

## -0.144196 -0.037794 -0.004294 0.041603 0.112630

##

## Coefficients:

## Estimate Std. Error t value Pr(>ltl)

## (Intercept) -2.46900 3.45409 -0.715 0.476

## logK 0.79809 0.02527 31.576 <2e-16 **x
## logL 0.19342 0.28839 0.671 0.504

## ——-

## Signif. codes: O 's*xx' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 " ' 1

##



A3

## Residual standard error: 0.05967 on 101 degrees of freedom
0.9927

## Multiple R-squared: 0.9928, Adjusted R-squared:

## F-statistic: 6964 on 2

and 101 DF,

coeftest (1lm2, vcov = vcovHAC(1m2))

#i
## t test of coefficients:

##

## Estimate Std. Error t value Pr(>|t])
1.546909 -1.5961 0.1136

## (Intercept) -2.469001

## logK 0.798089
## logL 0.193423
# ——-

## Signif. codes: O '**x!

#R B T £ 4B T

vecov (1m2)

## (Intercept)
## (Intercept) 11.9307386
## logK 0.0834635
## logL -0.9959106
vcovHAC (1m2)

#i#t (Intercept)
## (Intercept) 2.39292713
## logK 0.03694276
## logL -0.21644119

0.024136 33.0665

0.139945 1.3821 0.1700

0.001 "xx' 0.01 'x' 0.05 '.

logkK
0.0834634987
0.0006388145
-0.0070120887

logkK
0.0369427634
0.0005825383
-0.0033510602

sel_new <- sqrt(diag(vcov(1m2)))

sel_new ##Z Wy L & AT EIR

## (Intercept) logK
## 3.45409013 0.02527478

logL
0.28839228

logL
-0.995910618
-0.007012089
0.083170105

logL
-0.21644119
-0.00335106
0.01958470

p-value: < 2.2e-16

<2e-16 *x*x*

' 0.1

1
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se2_new <- sqrt(diag(vcovHAC(1m2)))
se2_new #Z H iy R AR IR

## (Intercept) logK logL
## 1.54690890 0.02413583 0.13994534

o M EPRER N 0.02526467, 5 [ EARE Ly 0.28839228, o [
TFRIER N 0.02413583, B MIFAMEFRELR A 0.13994534, R2wei 0.9928, 4
14 R? g 0.9927

#ELERERT R KB R

al_new <- 0.79809

bl_new <- 0.193423

mul <- 0.5

t_al_new <- (al_new-mul)/sel_new[2][[1]]
2% (1-pt(t_al_new,df=101))

p_al_new <

p_al_new

## [1]1 0

t_bl_new <- (bl_new-mul)/sel_new[3][[1]]
2+pt (t_bl_new,df=101)

p_bl_new <
p_bl_new

## [1] 0.2902919
4R Ho o = 0.5, RIFRN Ho: f=0.5

#ERBRERT A E MR R

a2_new <- 0.798089

b2_new <- 0.193423

mu2 <- 0.5

t_a2_new <- (a2_new-mu2)/se2_new[2] [[1]]
p_a2_new <- 2*(1-pt(t_a2_new, df=101))

p_a2_new
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## [1]1 0

t_b2_new <- (b2_new-mu2)/se2_new[3][[1]]
p_b2_new <- 2#pt(t_b2_new, df=101)
p_b2_new

## [1] 0.03077386
RS o : o= 0.5, FHALJR{REL Ho: 8 =05

#ELCWI R, RRAERMH AL

#EFR 7 ZT iR

cl _new <- al_newt+bl_new

mul <- 1

t_cl_new <- (cl_new-mul)/sqrt(vcov(1m2) [2,2]+vcov(1m2) [3,3]+2*vcov(1m2) [2,3])

t_cl_new
## [1] -0.03212728

p_cl_new <- 2#pt(t_cl_new, df=101)

p_cl_new

## [1] 0.974434
p=0.974434, HZJR B

#ER T 2T Hithk

c2_new <- a2_new+b2_new

mu2 <- 1

t_c2_new <- (c2_new-mu2)/sqrt(vcovHAC(1m2) [2,2]+vcovHAC(1m2) [3,3]+2*vcovHAC(1m2) [2,3])

t_c2_new

## [1] -0.07314764
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p_c2_new <- 2#pt(t_c2_new,df=101)

P_c2_new

## [1] 0.9418333

p=0.9418333, EZFE{R¥.

K ST [ AR R Y R? = 0.9928 ) TR 2540 E Y 13 I R? =
0.08301, fdf F/K~F-{ELR [m] ABE 2R o 4 A

f.

AP AR N AR R e, (1) WREAA BRI AL B, S A
EREAFRMDFEAA K. (2) PTREAFAER R, SR RSP
FE, IR RS, R AR . (3) AR E R R R
W, ZORZ AR oy 32 B L ml i AR A

g.

Y, =AKIL, ™ 15 logY; = log A; + alog K; + (1 — a)log L,, HJ
logY; —log Ly = log A; + a(log K; —log L;), 4 Y1 =logY; —log Ly, X; =
log K; — log L

data_hw8 <- mutate(data_hw8,
Y1 = logY-logL,
X1 = logK-logL
)
df3 <- data_hw8 %>%
select (Y1, X1)

#7 o [ 3R A
1m3 <- 1m(Y1l~., data = df3)

#EHZ B W E BT HEIR, FER2MMELMRZ, T :

summary (1m3)

##
## Call:
## 1lm(formula = Y1 ~ ., data = df3)



it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##

3Q

0.

Max

112664

Estimate Std. Error t value Pr(>|tl)

-140.5
106.4

Residuals:

Min 1Q Median
-0.144456 -0.037913 -0.004216 0.041521
Coefficients:

(Intercept) -2.579985 0.018366
X1 0.797313 0.007497
Signif. codes: O '***x' 0.001 '*x'

Residual standard error: 0.05938 on 102 degrees of freedom
0.991

0.01

I*I

<2e-16 *xx**

<2e-16 *x*x*

0.05 '.

Multiple R-squared: 0.9911, Adjusted R-squared:
F-statistic: 1.131e+04 on 1 and 102 DF,

#E AR BN REATER, T
coeftest(1m3, vcov = vcovHAC(1m3))

##
##
##
#Hit
##
##
##
#Hit

t test of coefficients:

Estimate Std. Error t value

(Intercept) -2.579985
X1 0.797313

Signif. codes: O '***x' 0.001 '*x'

HEAB MW T ZEELT LT
#% 3 AR IR

vecov (1m3)

#Hit

(Intercept)

0.01

X1

## (Intercept) 0.0003373146 1.305855e-04
X1 0.0001305855 5.620265e-05

##

p-value: < 2.2e-16

Pr(>|tl)
0.072964 -35.360 < 2.2e-16 *x*xx
0.028586 27.892 < 2.2e-16 *xx*x*

I*I

0.05 '.

' 0.1

' 0.1

12

1

1



A3

#AR R AT W 1R
vcovHAC (1m3)
## (Intercept) X1
## (Intercept) 0.005323708 0.0019625155
## X1 0.001962515 0.0008171597

#RAB L BT ERTRT A
se31 <- sqrt(diag(vcov(lm3)))
se31

## (Intercept) X1
## 0.018366127 0.007496843

HRABORETERTRT A
se32 <- sqrt(diag(vcovHAC(1m3)))
se32

## (Intercept) X1
## 0.07296374 0.02858601

#ELBATHERT AR B R

a31 <- 0.797313

mu3 <- 0.5

t_a31 <- (a31-mu3)/se31[2]1[[1]]
p_a3l <- 2% (1-pt(t_a31, df=102))
p_a3l

## [1] O

#ERBERBERT X A H B R R

a32 <- 0.797313

mu3 <- 0.5

t_a32 <- (a32-mu3)/se32[2][[1]]
p_a32 <- 2*(1-pt(t_a32, df=102))
p_a32

13



#Mm N logdZr &
data_hw8 <- mutate(data_hw8,
logA = logY-a31*logK-(1-a31)x*logL
)
#logAdy B 5] Jr 3|
ggplot(data_hw8,mapping=aes(x=time,y=logA))+

geom_line ()

#IT B LogAdly FE AR B Fn 7 =
mean (data_hw8$logh)

## [1] -2.579986

var (data_hw8$logA)

## [1] 0.003491629

#E WoOr = B A
acf (data_hw8$logh,lag.max = 100)

data_hw8 <- data_hw8 %>%

mutate(laglogh = lag(logh))

#I BT E WA
df4 <- data_hw8 %>%
select (loghA, laglogh) %>7

14
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filter(!is.na(laglogh))

#7 or Bl HEA
1m4 <- Im(logA~., data = df4)

#E 7 2 $i &R A IR

summary (1m4)

##

## Call:

## 1m(formula = logA ~ ., data = df4)

##

## Residuals:

## Min 1Q Median 3Q Max

## -0.0112131 -0.0056734 -0.0000595 0.0043109 0.0173880
#i#
## Coefficients:

## Estimate Std. Error t value Pr(>[t|)

## (Intercept) -0.05209 0.03032 -1.718 0.0888 .

## laglogA 0.97967 0.01175 83.361 <2e-16 *x*x*

## ——-

## Signif. codes: O 's*xx' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 " ' 1
#i#

## Residual standard error: 0.00693 on 101 degrees of freedom
## Multiple R-squared: 0.9857, Adjusted R-squared: 0.9855
## F-statistic: 6949 on 1 and 101 DF, p-value: < 2.2e-16

#E 3 2 B RE AR IR
coeftest(1m4, vcov = vcovHAC(1m4))

##

## t test of coefficients:

##

#i#t Estimate Std. Error t value Pr(>[t|)



A3

## (Intercept) -0.052090 0.086118 -0.6049
0.979667  0.033608 29.1498

## laglogh
## ——-

## Signif. codes: O 's*x' 0.001 '*x' 0.01

PAB A EEEE LT
#  AR 32

vcov(1lm4)

## (Intercept) laglogA
## (Intercept) 0.0009190435 0.0003561853

## laglogh 0.0003561853 0.0001381135
#I AR AT R

vcovHAC (1m4)

#i#t (Intercept) laglogA

## (Intercept) 0.007416297 0.002893781
## laglogh 0.002893781 0.001129499

#E B L RAT R
se4l <- sqrt(diag(vcov(lm4)))
sedl

## (Intercept) laglogA
## 0.03031573 0.01175217

HR BN R EAT R N
se42 <- sqrt(diag(vcovHAC(1m4)))
se4?2

## (Intercept) laglogA
## 0.08611792 0.03360802

TEFRAAMH R, B ElogA; = p+ pElog A,y , W log Ay WIBERISIHE(H

Elog Ay = ﬁ

I*I

0.5466
<2e-16 *x*xx*

0.05 '.

' 0.1

16
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mu<-1m4$coefficients[[1]]
rho<-1m4$coefficients[[2]]
ElogA <- mu/(1-rho)
Elogh ## i #1 2 &

## [1] -2.561844
mean(data_hw8$logh) ##f 4 ¥ &

## [1] -2.579986

17

AR log Ay BIREAKIEABIS I E(EIEIT, ANy EIARAR

FEFIAL T R A
j.

#h0 N A 8] A B
df5 <- df4 %>
mutate(t = 1:length(logh))

#E L A
1m5 <- Im(logA~., data = df5)

#IE 3 F & B R AR R

summary (1m5)

#it

## Call:

## 1lm(formula = logh ~ ., data = dfb)

#i#

## Residuals:

## Min 1Q Median 3Q

## -0.014628 -0.003272 -0.000237 0.003260 0.015659

##
## Coefficients:

i Estimate Std. Error t value Pr(>|tl)
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## (Intercept) -2.832e-02 2.425e-02 -1.168 0.246

## laglogh 9.860e-01 9.361e-03 105.330 <2e-16 **x*

## t -1.422e-04 1.829e-05 -7.772 Te—12 **x

## ———

## Signif. codes: O '**x' 0.001 'x' 0.01 'x' 0.05 '.' 0.1 ' ' 1
#it

## Residual standard error: 0.005499 on 100 degrees of freedom
## Multiple R-squared: 0.9911, Adjusted R-squared: 0.9909
## F-statistic: 5548 on 2 and 100 DF, p-value: < 2.2e-16

#E 2 B R AT IR
coeftest (1mb5, vcov = vcovHAC(1m5))

#i#t

## t test of coefficients:

#it

## Estimate Std. Error t value Pr(>|tl)

## (Intercept) -2.8317e-02 4.5293e-02 -0.6252 0.5333

## laglogh 9.8602e-01 1.7634e-02 55.9170 < 2.2e-16 **x*

## t -1.4218e-04 2.6928e-05 -5.2798 7.549e-07 **x*

## -—-

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

R R p BEFEFT 0, M p ABEIEAE po= 0 MR R
k.

#to e —MELHEES
df6 <- df5 %>%
mutate (dlogA = logA-lag(logh),
dlaglogh = laglogA-lag(laglogh)) %>
select(dlogh, dlaglogh) 7>7
filter(!is.na(dlogh))

S A
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1m6 <- 1m(dlogA~., data = df6)

#IE 3 F & B R AR R

summary (1m6)

##

## Call:

## 1lm(formula = dlogh ~ ., data = df6)

##

## Residuals:

## Min 1Q Median 3Q Max

## -0.0159449 -0.0031137 -0.0005345 0.0031879 0.0146649

##

## Coefficients:

#it Estimate Std. Error t value Pr(>|tl)

## (Intercept) -1.914e-05 5.175e-04 -0.037 0.971

## dlaglogh 6.595e-01 7.405e-02 8.906 2.46e-14 ***

## -

## Signif. codes: O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '
##

## Residual standard error: 0.005218 on 100 degrees of freedom

#i#
#i#

Multiple R-squared: 0.4423, Adjusted R-squared: 0.4368
F-statistic: 79.32 on 1 and 100 DF, p-value: 2.463e-14

#E 3 2 B RAE AR IR
coeftest (1lm6, vcov = vcovHAC(1m6))

#Hi#t
#i#t
##
#i#
#Hi#t
#i#t
##

t test of coefficients:

Estimate Std. Error t value Pr(>|tl)
(Intercept) -1.9135e-05 4.6471e-04 -0.0412 0.9672
dlaglogh 6.5947e-01 1.0174e-01 6.4822 3.454e-09 *x*x*

19
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## Signif. codes: O '**x' 0.001 'x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

jo AL RBESA BORM ¢, H . R R AHEE IS Y
R? #5R% T 099, 1 k. [AIBLAY R? = 0.4423, J#%TH R? = 0.4368, ) j.
AL ) ki 235 SR T ] A

L.

B oo WREFERWE, - =140

s

N log Ay — log Ay—1 = log(1 + v;) =~ vy
EAlog Ay ~ Ev;, Bl EAlog A, JfhS5 4 B A 7 R ol (P19 (.

mean (df6$dlogh)

## [1] 0.0002442609
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df7 <- data.frame(
dlogA=diff (data_hw8%logh))
auto.arima(df7$dlogA,max.p = 5,max.q = 0)

## Series: df7$dlogh
## ARIMA(1,1,0)

#i#
## Coefficients:
## arl
#it -0.3825
##t s.e. 0.0909
#i#t

## sigma”2 estimated as 2.782e-05: log likelihood=390.67
## AIC=-777.35  AICc=-777.23 BIC=-772.1
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ar(df7$dloghA,ic="aic"

##

## Call:

## ar(x = df7$dlogh, ic = "aic")

##

## Coefficients:

## 1 2 3 4

## 0.5125 0.1904 -0.1269 0.2112

##

## Order selected 4 sigma™2 estimated as 2.626e-05

ar(df7$dloghA,ic="bic")

##

## Call:

## ar(x = df7$dlogh, ic = "bic")

##

## Coefficients:

## 1 2 3 4

## 0.5125 0.1904 -0.1269 0.2112

##

## Order selected 4 sigma™2 estimated as 2.626e-05
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