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Lampiran 1. Reduce Form Analisis Data Penelitian 

Analisis model struktural dalam penelitian ini menggunakan analysis panel 

data. persamaan model regresi data panel dalam penelitian ini adalah sebagai 

berikut : 

Y1 = f (X1,X2)       (4.1) 

Y2 = f (X1, X2, Y1)       (4.2) 

Y3 = f ( X1, X2,Y1,Y2)      (4.3) 

Dimana: 

X1 = Kemajuan teknologi yang diproksikan indeks akses dan infrastuktur 

teknologi informasi dan komunikasi dengan satuan persen (%). 

X2 = Knowledge-based economy yang diproksikan indeks penggunaan 

teknologi informasi dan komunikasi dengan satuan persen (%). 

Y1 = Human capital yang diproksikan indeks pendidikan  dengan satuan 

persen (%). 

Y2 = Investasi swasta yang diproksikan dengan pembentukan modal tetap 

domestik bruto dengan satuan juta rupiah. 

Y3 = Penyerapan tenaga kerja yang diproksikan dengan jumlah orang 

bekerja dengan satuan jiwa. 

Persamaan (4.1), (4.2), dan (4.3) di atas dapat ditulis kembali menjadi :  

Y1it  = α0 + α1X1it + α2X2it + 1    (4.1.a) 

Y2it      = β0 + β1 Ŷ1it + β2X1it + β3X2it + 2
   (4.2.a) 

Y3it      = π0 +  π1Ŷ2it + π2X1it + π3X2it +  3   (4.3.a) 

Persamaan di atas dapat ditulis kembali menjadi: 

Y1it  = α0 + α1X1it + α2X2it + 1 
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LnY2it     = β0 + β1 Ŷ1it + β2X1it + β3X2it + 2
    

LnY3it     = π0 +  π1 LnŶ2it + π2X1it + π3X2it +  3    

Untuk mengestimasi persamaan di atas, tidak dapat dilakukan dengan OLS 

(Ordinary Least Square) sebelum dilakukan indetifikasi koefisien dengan 

memindahkan semua variabel endogen kesebelah kiri dan variabel eksogen ke 

sebelah kanan, sebagai berikut: 

Y1it    = α0 + α1X1it + α2X2it + 1 

-β1Y1it + LnŶ2it     = β0 + β2X1i + β3X2i + 2 

-π1Y1i  - π2LnŶ3it 

Sehingga diperoleh reduced form sebagai berikut: 

Model Human Capital 

Y1it = α0 +  α1X1it + α2X2it + 2
    

Pengaruh Langsung 

α0 = Konstanta human capital 

α1 = Pengaruh langsung kemajuan teknologi terhadap human capital 

α2 = Pengaruh langsung knowledge-based economy terhadap human 

capital 

Model Investasi 

 LnY2it     = β0 + β1 Ŷ1it + β2X1it + β3X2it + 2 

Y2it   = β0 + β1(α0 + α1X1it + α2X2it + 1) + β2X1it + β3X2it + 2 

Y2it   = β0 + β1α0 + β1α1X1it + β1α2X2it + β11 + β2X1it + β3X2it + 2 

Y2it   = (β0 + β1α0) + (β1α1X1it + β2X1it) + (β1α2X2it + β3X2it) + (β1i + 2) 
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Y2it   = (β0 + β1α0) + (β1α1+ β2)X1i + (β1α2 + β3)X2i + (β11 +2) 

Pengaruh Langsung 

β0 = Konstanta investasi swasta  

β1 = Pengaruh langsung kemajuan teknologi terhadap investasi swasta 

β2 = Pengaruh langsung knowledge-based economy terhadap investasi 

swasta 

Model Penyerapan Tenaga Kerja 

LnY3it = π0 + π1 LnŶ2it + π2X1it + π3X2it +  3     

Y3i = π0 + π1(α0 + α1X1it + α2X2it + 1) + π2(β0 + β1α0 + β1α1X1it + β1α2X2it + 

β11 + β2X1it + β3X2it + 2) + π3X1i + π4X2i +  3   

Y3i = π0 + π1α0 + π1α1X1it + π1α2X2it + π11 + π2β0 + π2β1α0 + π2β1α1X1it + 

π2β1α2X2it + π2β11 + π2β2X1it + π2β3X2it + π22 + π3X1i + π4X2i +  3   

Y3i = (π0 + π1α0 + π2β0 + π2β1α0) + (π1α1X1it + π2β1α1X1it + π2β2X1it + π3X1i) + 

(π1α2X2it + π2β1α2X2it + π2β3X2it + π4X2i) + (π11 + π2β11 + π22 +  3)  

Y3i = (π0 + π1α0 + π2β0 + π2β1α0) + (π1α1 + π2β1α1 + π2β2 + π3)X1it + (π1α2 + 

π2β1α2 + π2β3 + π4)X2it + (π11  + π2β11 + π22 +    

Y3     = π0 + π1X1it + π2X2it + μ3 

Pengaruh Langsung 

π0 + π1α0 + π2β0 + π2β1α0  = Konstanta penyerapan tenaga kerja 

π1 = Pengaruh langsung investasi terhadap penyerapan tenaga kerja 

π2 = Pengaruh langsung human capital terhadap penyerapan tenaga kerja 

π3 = Pengaruh langsung kemajuan teknologi terhadap penyerapan tenaga 

kerja 
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π4 = Pengaruh langsung knowledge-based economy terhadap penyerapan 

tenaga kerja 
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Lampiran 2. Tabulasi Data Penelitian
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Lampiran 3. Hasil Analisis Data Penelitian Menggunakan RStudio 

 

Olah Data Disertasi 

Sri Wahyuni 

 

Analisis 3SLS pada Data Panel 

Input Data dari file CSV 
datasri <- read.csv("~/Documents/1Ilham Hamid/Sri Wahyuni/datasri
.csv") 

Ubah format data dari data.frame menjadi Data Panel 
library(plm) 
pdata <- pdata.frame(datasri, index=c('propinsi', 'tahun'), drop.
index=TRUE, row.names=TRUE) 

Pooled 
Regresi Data Tahap 1 
library(knitr) 
library(broom) 
#stage1 <- lm(invest ~ infra + kemajuan teknologi + I(knowledge b
ased economi), data = pdata) 
stage1 <- plm(log(invest) ~ kemajuan teknologi + knowledge based 
economi , data= pdata, effect ="individual", model = "pooling") 
invest_hat <-predict(stage1) 
kable(tidy(stage1), digits=3, caption="Pooled model") 

Pooled model 

term estimate std.error statistic p.value 

(Intercept) 15.222 0.397 38.332 0.000 

Kemajuan Teknologi 0.402 0.103 3.922 0.000 

Knowledge Based Economy 

 

0.136 0.059 2.299 0.022 

summary(stage1) 

Pooling Model 
 
Call: 
plm(formula = log(invest) ~ kemajuan teknologi + knowledge based 
economi, data = pdata, effect = "individual",  
    model = "pooling") 
 
Balanced Panel: n = 33, T = 11, N = 363 
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Residuals: 
     Min.   1st Qu.    Median   3rd Qu.      Max.  
-1.918300 -0.784452 -0.018047  0.792756  2.218141  
 
Coefficients: 
              Estimate Std. Error t-value  Pr(>|t|)     
(Intercept)   15.22174    0.39710 38.3323 < 2.2e-16 *** 
kemajuan teknologi       0.40237    0.10259  3.9220 0.0001052 *** 
knowledge based economy  0.13635    0.05930  2.2993 0.0220624 *   
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    508.08 
Residual Sum of Squares: 366.66 
R-Squared:      0.27834 
Adj. R-Squared: 0.27433 
F-statistic: 69.4244 on 2 and 360 DF, p-value: < 2.22e-16 

Tahap 2 
stage2 <- plm(human ~ kemajuan teknologi + knowledge based econom
i +invest_hat , data=pdata, effect = "individual", model = "pooli
ng") 
human_hat <-predict(stage2) 
kable(tidy(stage2), digits=3, caption="Stage 2 - Pooled model") 

Stage 2 - Pooled model 

term estimate std.error statistic p.value 

(Intercept) 57.860 0.743 77.895 0 

Kemajuan Teknologi 2.366 0.192 12.328 0 

Knowledge Based Economy 

 

-0.399 0.111 -3.593 0 

summary(stage2) 

Pooling Model 
 
Call: 
plm(formula = human ~ kemajuan teknologi + knowledge based econom
y + invest_hat, data = pdata,  
    effect = "individual", model = "pooling") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Residuals: 
     Min.   1st Qu.    Median   3rd Qu.      Max.  
-5.166907 -1.215628  0.039474  1.549295  4.736175  
 
Coefficients: (1 dropped because of singularities) 
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              Estimate Std. Error t-value  Pr(>|t|)     
(Intercept)   57.86030    0.74280 77.8946 < 2.2e-16 *** 
kemajuan teknolgi        2.36587    0.19191 12.3283 < 2.2e-16 *** 
knowledge based economy   -0.39858    0.11092 -3.5933  0.000372 *
** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    2496.3 
Residual Sum of Squares: 1282.9 
R-Squared:      0.48607 
Adj. R-Squared: 0.48321 
F-statistic: 170.24 on 2 and 360 DF, p-value: < 2.22e-16 

Tahap 3 
stage3 <- plm(log(labor) ~ kemajuan teknologi + knowledge based e
conomy + human_hat, data= pdata, effect = "individual", model = "
pooling") 
kable(tidy(stage3), digits=3, caption="Stage 3 - Pooled model") 

Stage 3 - Pooled model 

Term estimate std.error statistic p.value 

(Intercept) 13.127 0.377 34.843 0.000 

Kemajuan Teknologi 0.253 0.097 2.603 0.010 

Knowledge Based Economy 

 

0.004 0.056 0.073 0.942 

summary(stage3) 

Pooling Model 
 
Call: 
plm(formula = log(labor) ~ kemajuan teknologi + knowledge based e
conomy + human_hat, data = pdata,  
    effect = "individual", model = "pooling") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Residuals: 
    Min.  1st Qu.   Median  3rd Qu.     Max.  
-1.58427 -0.70303 -0.10595  0.49330  2.39907  
 
Coefficients: (1 dropped because of singularities) 
                Estimate Std. Error t-value  Pr(>|t|)     
(Intercept)   13.1265388  0.3767343 34.8430 < 2.2e-16 *
** 
kemajuan teknologi       0.2533435  0.0973306  2.6029  0.009626 *
*  
knowledge based economy  0.0041144  0.0562587  0.0731  0.941741     
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--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    355.02 
Residual Sum of Squares: 330.01 
R-Squared:      0.07044 
Adj. R-Squared: 0.065276 
F-statistic: 13.6401 on 2 and 360 DF, p-value: 1.9494e-06 

Analisis Data Panel Fixed Effect 
Tahap 1 
one_sls <- plm(log(invest) ~ kemajuan teknologi + knowledge based 
economy , data=pdata, effect = "individual", model = "within") 
summary(one_sls) 

Oneway (individual) effect Within Model 
 
Call: 
plm(formula = log(invest) ~ kemajuan teknologi + knowledge based 
economy, data = pdata, effect = "individual", model = "within") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Residuals: 
     Min.   1st Qu.    Median   3rd Qu.      Max.  
-0.648435 -0.070767  0.011886  0.075840  0.577999  
 
Coefficients: 
         Estimate Std. Error t-value  Pr(>|t|)     
kemajuan teknologi    0.119909   0.013505  8.8788 < 2.2e-16 *** 
knowledge based economy 0.173047   0.040490  4.2738 2.522e-05 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    27.348 
Residual Sum of Squares: 8.0735 
R-Squared:      0.70478 
Adj. R-Squared: 0.67418 
F-statistic: 391.527 on 2 and 328 DF, p-value: < 2.22e-16 

Tahap 2 
two_sls <- plm(human ~ log(invest) +tik |. -log(invest) + tik + i
nfra , data=pdata, effect = "individual", model = "within") 
summary(two_sls) 

Oneway (individual) effect Within Model 
Instrumental variable estimation 
 
Call: 
plm(formula = human ~ log(invest) + know | . - log(invest) + tik 
+  
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    infra, data = pdata, effect = "individual", model = "within") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Residuals: 
     Min.   1st Qu.    Median   3rd Qu.      Max.  
-2.725664 -0.142451 -0.016119  0.148987  1.378317  
 
Coefficients: 
               Estimate Std. Error z-value Pr(>|z|)    
log(invest)     1.6836093  0.5212367  3.2300 0.001238 *
* 
kemajuan teknologi        0.0043625  0.0902979  0.0483 0.961467    
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    101.84 
Residual Sum of Squares: 40.065 
R-Squared:      0.61595 
Adj. R-Squared: 0.57614 
Chisq: 460.596 on 2 DF, p-value: < 2.22e-16 

Tahap 3 
three_sls <- plm(log(labor) ~ human+kemajuan teknologi +knowledge 
based economy |.- human + log(invest) +tik + infra |. -log(invest
) + kemajuan teknologi + knowledge based economy , data=pdata, ef
fect = "individual", model = "within") 
summary(three_sls) 

Oneway (individual) effect Within Model 
Instrumental variable estimation 
 
Call: 
plm(formula = log(labor) ~ human + kemajuan teknologi + knowledge 
based economi | . - human +  
    log(invest) + kemajuan teknologi + knowledge based economy | 
. - log(invest) + tik + infra,  
    data = pdata, effect = "individual", model = "within") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Residuals: 
       Min.     1st Qu.      Median     3rd Qu.        Max.  
-0.14008892 -0.02711490  0.00061588  0.02402435  0.33788698  
 
Coefficients: 
          Estimate Std. Error z-value  Pr(>|z|)     
human    0.1263748  0.0164988  7.6596 1.865e-14 **
* 
kemajuan teknologi     0.0081699  0.0054174  1.5081    0.1315     
knowledge based economy 0.0134648  0.0135215  0.9958    0.3193     
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--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    2.154 
Residual Sum of Squares: 0.78418 
R-Squared:      0.68085 
Adj. R-Squared: 0.6467 
Chisq: 721.174 on 3 DF, p-value: < 2.22e-16 

Uji pFTest 
pFtest(three_sls,stage3) 

 
    F test for individual effects 
 
data:  log(labor) ~ human + kemajuan teknologi + knowledge based 
economy | . - human + log(invest) +  ... 
F = 4160.2, df1 = 33, df2 = 327, p-value < 2.2e-16 
alternative hypothesis: significant effects 

pFTest itu Uji Chow untuk menguji apakah fix effect atau common 
effect. Hasilnya p-value dibawa 0,05 yg artinya signifikan, artinya fixed 
effect model yg terpilih. Selanjutnya uji Hausman dilakukan untuk 
melihat apakah fixed effect model atau random effect model yg terpilih.  

Model Efek Random 
Tahap 1 
rone_sls <- plm(log(invest) ~ kemajuan teknologi + knowledge base
d economy , data=pdata, effect = "individual", model = "random") 
summary(rone_sls) 

Oneway (individual) effect Random Effect Model  
   (Swamy-Arora's transformation) 
 
Call: 
plm(formula = log(invest) ~ kemajuan teknologi + knowledge based 
economy, data = pdata, effect = "individual",  
    model = "random") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Effects: 
                  var std.dev share 
idiosyncratic 0.02461 0.15689 0.025 
individual    0.97569 0.98777 0.975 
theta: 0.9522 
 
Residuals: 
     Min.   1st Qu.    Median   3rd Qu.      Max.  
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-0.625386 -0.079610  0.017818  0.091443  0.530570  
 
Coefficients: 
               Estimate Std. Error z-value  Pr(>|z|)     
(Intercept)   16.514864   0.249379 66.2240 < 2.2e-16 **
* 
kemajuan teknologi        0.118151   0.013495  8.7549 < 2.2e-16 *
** 
knowledge based economy   0.180697   0.040302  4.4836 7.339e-06 *
** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    28.448 
Residual Sum of Squares: 8.9479 
R-Squared:      0.68546 
Adj. R-Squared: 0.68372 
Chisq: 784.546 on 2 DF, p-value: < 2.22e-16 

Tahap 2 
rtwo_sls <- plm(human ~ log(invest)  | + tik + infra , data=pdata
, effect = "individual", model = "random") 
summary(rtwo_sls) 

Oneway (individual) effect Random Effect Model  
   (Swamy-Arora's transformation) 
Instrumental variable estimation 
   (Balestra-Varadharajan-Krishnakumar's transformation) 
 
Call: 
plm(formula = human ~ log(invest) | +tik + infra, data = pdata,  
    effect = "individual", model = "random") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Effects: 
                 var std.dev share 
idiosyncratic 0.1226  0.3501 0.023 
individual    5.1955  2.2794 0.977 
theta: 0.9537 
 
Residuals: 
      Min.    1st Qu.     Median    3rd Qu.       Max.  
-2.7119149 -0.1720098 -0.0051939  0.1503265  1.2791959  
 
Coefficients: 
             Estimate Std. Error z-value  Pr(>|z|)     
(Intercept) 38.628292   1.471076  26.259 < 2.2e-16 *** 
log(invest)  1.716833   0.078923  21.753 < 2.2e-16 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
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Total Sum of Squares:    106.96 
Residual Sum of Squares: 43.815 
R-Squared:      0.60211 
Adj. R-Squared: 0.60101 
Chisq: 473.208 on 1 DF, p-value: < 2.22e-16 

Tahap 3 
rthree_sls <- plm(log(labor) ~ human+tik+infra |.- human + log(in
vest) +tik + infra |. -log(invest) + tik + infra , data=pdata, mo
del = "random") 
summary(rthree_sls) 

Oneway (individual) effect Random Effect Model  
   (Swamy-Arora's transformation) 
Instrumental variable estimation 
   (Balestra-Varadharajan-Krishnakumar's transformation) 
 
Call: 
plm(formula = log(labor) ~ human + tik + infra | . - human +  
    log(invest) + tik + infra | . - log(invest) + tik + infra,  
    data = pdata, model = "random") 
 
Balanced Panel: n = 33, T = 11, N = 363 
 
Effects: 
                   var  std.dev share 
idiosyncratic 0.002398 0.048970 0.001 
individual    2.290130 1.513317 0.999 
theta: 0.9902 
 
Residuals: 
       Min.     1st Qu.      Median     3rd Qu.        Max.  
-0.12571528 -0.02851099 -0.00076616  0.02470762  0.34789930  
 
Coefficients: 
             Estimate Std. Error z-value  Pr(>|z|)     
(Intercept) 5.4564645  1.1179439  4.8808 1.057e-06 *** 
human       0.1294156  0.0161944  7.9914 1.334e-15 *** 
tik         0.0075507  0.0053192  1.4195    0.1558     
infra       0.0125608  0.0133051  0.9441    0.3451     
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
 
Total Sum of Squares:    2.1875 
Residual Sum of Squares: 0.83329 
R-Squared:      0.66778 
Adj. R-Squared: 0.665 
Chisq: 748.897 on 3 DF, p-value: < 2.22e-16 
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Uji Hausman 

Terlihat bahwa intercept bernilai signifikan, sehingga dilanjutkan degan menguji 
Hausman 

phtest(three_sls, rthree_sls) 

 
    Hausman Test 
 
data:  log(labor) ~ human + tik + infra | . - human + log(invest) 
+  ... 
chisq = 0.93446, df = 3, p-value = 0.8171 
alternative hypothesis: one model is inconsistent 

Karena p-value lebih besar dari 5%, maka hipotesis null diterima, artinya model 
random effect yang diterima. 


