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Summary:

This study aims to investigate the relationship between production and profit
using a sample of data from the National Institute of Civil Engineering and
Construction for the period of January 2022 to December 2023. The study
employs an Error Correction Model (ECM) to examine the causal relationship
between the variables. The findings reveal a positive and significant
relationship between production and profit, indicating that a one-unit increase
in production leads to an 2.61% increase in profit. Additionally, two indirect
relationships between production and profit are identified.

Keywords:

Error Correction Model, Cointegration, Variance Analysis, Profit Margin,
Production Rate, Elasticities, Granger Causality.
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MONTHS NUMBER OF WORKERS WORKERS WAGE PROFITS PRODUCTION
30\01\ 2022 16441,00 1442072000,00 5721960000,00 5195867000,00
30102\ 2022 16820,00 1505915000,00 6335110000,00 5768270000,00
30\03\ 2022 16775,00 1826017000,00 3692680000,00 6114805000,00
30104\ 2022 16740,00 1483049000,00 3276670000,00 5372694000,00
30105\ 2022 16741,00 1507016000,00 6310060000,00 5887740000,00
30106\ 2022 16744,00 1507016000,00 3262023000,00 3473880900,00
30\07\ 2022 16526,00 1516440000,00 6752510000,00 5530270000,00
30\08\ 2022 16506,00 1116986000,00 8082410000,00 5634727000,00
30109\ 2022 17090,00 1627180000,00 498436,00 6218443000,00
30110\ 2022 17481,00 1620401000,00 5286880000,00 7503498000,00
30\11\ 2022 17878,00 1657174000,00 1029791000,00 7791809000,00
30112\ 2022 17847,00 1673639000,00 1004916,00 10608114000,00
30\01\2023 17470,00 1207109000,00 1965080000,00 6217289000,00
3010212023 16820,00 1505915000,00 3014840000,00 7333215000,00
30\03\2023 16775,00 1614433000,00 5540268000,00 6114805000,00
30\04\2023 17818,00 1603312000,00 3276670000,00 5372694000,00
30\05\2023 18348,00 1686383000,00 7870270000,00 8426573000,00
301062023 18305,00 1674995000,00 7055100000,00 8337126000,00
30\07\2023 18307,00 1704686000,00 4336790000,00 6185918000,00
30108\2023 18693,00 1269166000,00 8413400000,00 6628650000,00
30\09\2023 18977,00 1907619000,00 1514090008,00 8110815000,00
3011012023 19214,00 1972011000,00 5319670000,00 7795046000,00
30\11\2023 19836,00 1908763000,00 3415820000,00 9373208000,00
301122023 19761,00 1973033000,00 3058946000,00 1433731100,00
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Hodrick-Prescott Filter (lambda=100)
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P R W NW
Mean 6.52E+09 4.36E+09 1.60E+09 17663.04
Median 6.20E+09 4.01E+09 1.62E+09 17475.50
Maximum 1.06E+10 8.41E+09 1.97E+09 19836.00
Minimum 1.43E+09 498436.0 1.12E+09 16441.00
Std. Dev. 1.89E+09 2.46E+09 2.22E+08 1058.819
Skewness -0.349796 -0.093480 -0.237439 0.653569
Kurtosis 4.082584 2.080273 2.852596 2.250497
Jarque-Bera 1.661419 0.880852 0.247237 2.270364
Probability 0.435740 0.643762 0.883717 0.321364
Sum 1.56E+11 1.05E+11 3.85E+10 423913.0
Sum Sq. Dev. 8.21E+19 1.40E+20 1.13E+18 25785225
Observations 24 24 24 24
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Pairwise Granger Causality Tests

Date: 06/13/24 Time: 11.57

Sample: 124

Lags: 2

Null Hypothesis: Obs  F-Statistic Prob.
LOGP does not Granger Cause LOGR 22 0.41305 0.6681
LOGR does not Granger Cause LOGP 0.23639 0.7920
LOGW does not Granger Cause LOGR 22 1.26287 0.3081
LOGR does not Granger Cause LOGW 3.04967 0.0438
LOGNW does not Granger Cause LOGR 22 0.20717 0.8149
LOGR does not Granger Cause LOGNW 1.25357 0.3106
LOGW does not Granger Cause LOGP 22 0.23572 0.7925
LOGP does not Granger Cause LOGW 0.53103 0.5974
LOGNW does not Granger Cause LOGP 22 0.93139 0.4132
LOGP does not Granger Cause LOGNW 1.03724 0.3758
LOGNW does not Granger Cause LOGW 22 1.09209 0.3579
LOGW does not Granger Cause LOGNW 4.91510 0.0207
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VAR Lag Order Selection Criteria

Endogenous variables: LOGR LOGP LOGW LOGNW
Exogenous variables: C

Date: 06/13/24 Time: 11:49

Sample: 1 24

Included observations: 21

Lag LogL LR FPE AlC sc HQ

0 -10.67915 NA 476e-05 1.398014 1596971 1.441193
1 2060021 4766378 1.15e-05 -0.057163 0937621 0.158731
2 4558367 28.55253" 5.98e-06" -0912730" 0.877880* -0.524122*
3 5966655 1072982 1.31e-05 -0.730148 1.856288 -0.168825

(11 & Galdl L) (Eviews zaliy cilasis i jhaall

b il bl ds s of Ll chyuna) il dags B @A) (5) M) Jeaall DA o
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Date: 06/13/24 Time: 15:50
Sampte(adjusted): 3 24

Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend
Series: LOGR LOGP LOGW LOGNW

Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.902069 82.52257 47.85613 0.0000
Atmostl* 0.605937 31.40581 29.79707 0.0324
At most 2 0.391195 10.91842 15.49471 0.2165
Atmost3 3.52E-05 0.000774 3.841465 0.9785

Trace testindicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis atthe 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.902069 51.11676 27.58434 0.0000
Atmost1 0.605937 20.48739 21.13162 0.0613
Atmost 2 0.391195 10.91764 14.26460 0.1584
Atmost3 3.52E-05 0.000774 3.841465 0.9785
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4l it diey (lgisd) IS e 0.005 (e ) Lllasy) dadlly 5% (ggise dic Ayl
oilagal adaall el lid] cues i) JolSall lBle ang

Llan) s Luhyall Clpitie G Sadal) el dle aag 4l Joall Wiy lld dami€y
Gl dligh 4l Ao 35a9 o Ju (sl il JalSill dabal Guilags lay )
gkl (sl A L) drald dsag (of dllSd) criall o

Jaghally saaall) Ja¥) Clig e a1 SE cullaal)

ueailly Jsshall JaY1 cilig e s il 1(07) ady J gand

Vector Error Correction Estimates
Date: 06/14/24 Time: 11:10
Sample (adjusted): 4 24
Included observations: 21 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating Eq: CointEql
LOGR(-1) 1.000000
LOGP(-1) -1.217937
(0.09618)
[-12.6635]
LOGW(-1) -0.170068
(0.06695)
[-2.54010]
LOGNW(-1) 0.631656
(0.37116)
[ 1.70186]
C 2.127656
Error Correction: D(LOGR) D(LOGP) D(LOGW) D(LOGNW)
CointEql -0.700550 -1.924143 -1.360158 0.052357
(1.34272) (1.08182) (1.14647) (0.02601)
[-3.50075] [-1.77862] [-1.18638] [ 2.01268]
D(LOGR(-1)) 2.746904 1.301408 0.716385 -0.029587
(0.90891) (0.73230) (0.77607) (0.01761)
[ 3.02218] [1.77714] [ 0.92310] [-1.68025]
D(LOGR(-2)) 1.070991 0.885667 0.397344 -0.024787
(0.76685) (0.61784) (0.65477) (0.01486)
[ 1.39661] [ 1.43348] [ 0.60685] [-1.66841]
D(LOGP(-1)) -4.412530 2.611029 -0.956226 0.033500
(1.36197) (1.09733) (1.16291) (0.02639)
[-3.23981] [-2.37944] [-0.82227] [ 1.26960]
D(LOGP(-2)) -1.883727 1.568599 -0.825169 0.016721
(1.04609) (0.84283) (0.89320) (0.02027)
[-1.80073] [-1.86112] [-0.92384] [ 0.82503]
D(LOGW(-1)) -0.972886 -0.099733 -0.676825 0.017192
(0.41888) (0.33749) (0.35765) (0.00812)
[-2.32261] [-0.29552] [-1.89240] [ 2.11856]
D(LOGW(-2)) -0.713169 -0.572547 -0.503705 0.026206
(0.63740) (0.51354) (0.54423) (0.01235)
[-1.11888] [-1.11489] [-0.92553] [2.12217]
D(LOGNW(-1)) 41.07365 26.28519 -3.490770 0.148105
(14.1898) (11.4326) (12.1158) (0.27491)
[ 2.89459] [ 2.29915] [-0.28812] [ 0.53875]
D(LOGNW(-2)) -5.260650 6.324328 -0.365642 -0.247946
(12.8126) (10.3230) (10.9399) (0.24823)
[-0.41058] [ 0.61264] [-0.03342] [-0.99887]
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AlogR= 2.12 + 1logR(-1) — 1.21logP(-1) - 0.17logW(-1) +
[-2.54 ] [ -12.66]
+0.63logNW(-1) + 0.06 + 2.744logR(-1) + 1.07A4logR(-2)
[1.39] [3,02] [0.35 ] [ 1.70]
1.564logP(-2) — 0.674logW(-1) - 0.504logW(-2)+2.61A4logP(-1)
[-0.92 ] [-1.89 ] [-1.86 ] [-2.37]

+ 0.144logNW(-1) - 0.244logNW(-2) — 0.70CoinTEq1

[-3.50 ] [ -0.99] [ 0.53]
R’= (.84. F.stat= 6.84.
T'=2.08 F'=2.74 1ol alall xe
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VAR Residual Serial Correlation LM Tests
Date: 06/13/24 Time: 13:10

Sample: 1 24

Included observations: 22

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 13.33311 16  0.6483 0795513 (16,19.0) 0.6751
2 12.27708 16 0.7247 0716568 (16,19.0) 0.7473
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VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 06/13/24 Time: 13:12

Sample: 1 24

Included observations: 22

Joint test:
Chi-sq df Prob.
148.5405 160 0.7321
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Skewness 0.993782

-- T e e
.5 14.0 14.5 15.0 15.5 16.0

Jarque-Bera 4.354393
Probability 0.113359

E Series: LOGR
Sample 1 24
7 Observations 24
15
S Mean 13.46932
Median 13.35705
4 Ma ximum 15.52755
E] Minimum 12.18846
> Std. Dew. 0.800128
1
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2.0 12.5 13.0 13
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Inverse Roots of AR Characteristic Polynomial
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