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A study on the setting of construction technology information
service performance targets using time series analysis
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Abstract The Korean government implemented the "e-Government Performance Management Guidelines"
in March 2002. The construction technology information system provides bibliographic information and
original data for anyone to use for free, but it needs to introduce a performance management system.
We conducted a study on setting performance goals for construction technology information services
using time series analysis. To this end, the SERVQUAL, LibQUAL+, and DigiQUAL™ models were used
to evaluate the service quality of electronic libraries to set information service areas such as frequency
of use, quantity provided, and quality provided. Based on the set areas, user satisfaction was surveyed
for every year since 2015 for 7 types of information. In addition, using the survey results as basic data,
the demographic characteristics of respondents and user satisfaction area were analyzed by service and
by year. The autocorrelation coefficient was estimated using time series data. We checked whether the
time series data were appropriate by comparing whether the autocorrelation function and partial
autocorrelation function matched each other. The model fit statistics were measured to verify that the
research model had a high degree of fit. Observations were estimated from 2016 to 2028 through time
series analysis based on the ARIMA model. It was confirmed that these observations could be used to
set performance goals.

Keywords : Time Series Analysis, ARIMA Model, Quantity of Provision, Quality of Provision, Frequency
of Use
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L 40t)7), AA- AZo =2 10994 204 Alo|7t & Table 2. Level of satisfaction with frequency of use
A7} 7V gol Aol Ssisitt by year
Division|'15| "16 | '17 | '18 | '19 | '20 | 21 | 22 | '23 |Mean
Table 1. Respondent Characteristics Survey Results -1 |40]40[40[40] 424140424441
-2 |3.4|34[34[34|40|39|40]41 44|38
Division |[temsl———Fereentage ’bY Yfar(‘%?) : -3 |3.4| 40| 41|37 | 41|37 | 42| 44| 42| 40
15('16(°17('18 '19|'20|'21 |22 |23 [Mean 1-4 3.6/39|40|38|40|40|40|42|43|40
A-1163.1|70.3|72.3|58.0|64.4|67.7|67.0|63.3|52.3| 64.3 -5 33(37(139|3.6|39|40]|42]|43|41]|39
Type of A-2119.9|14.3]12.0/15.7|12.0/9.7 | 8.0 | 8.0 |14.3[ 12.7 1-6 33[37(39|3.6|40]39]|42]|43|43]|39
agoncy | A3 [11.210.7[11.412.3[8.0[5.3 |63 [10.7]12.3] 9.8 17 _[40[40[40[40[39[37[40[42[41[40
) A-410.0/0.0]0.0]7.310.3| 4.0 |12.0/ 8.7 [10.3| 5.8 1-8 35/38(39(37]40[39|41|42]|42]39
A-510.0/0.0/0.0]6.7|5.3|12.3/5.0/8.0|8.7| 5.1 (I-1(Construction Standards), I-2(Orders and Regulations
A-615.8[4.714310.0]0.0/1.0[1.7[1.3]2.0]| 2.3 Guidelines/ Administrative Rules), I-3(Standard Standards/New
Field of B-1 43.644.3|31.3|42.3|34.3]41.3|33.3|18.7|59.0| 38.7 Technology Standards/Standard Market Unit Price),
le ko B-2 |23.4/19.0|27.7/19.4{10.0/15.3| 5.3 |11.3[14.0| 16.2 1-4(Technical Case Information), I-5(Construction construction
Wé; B-3 |19.2|27.0|37.3|32.3|34.4|22.7|35.4|28.0|12.3]| 27.6 cost reduction), 1-6(construction/business/ policy/technical
B-5 [13.8/9.7[3.7 ] 6.0 [21.3]20.7]26.042.0]14.7] 17.5 report), 1-7(Others), 1-8(Mean by year))
C-111.9/9.0|11.0/11.3|16.3|19.0|15.7|15.7(11.0| 13.4
Age C-2130.1|32.7|29.7|26.0|20.7|21.3/19.0|19.0|30.3| 25.4 B B
© [ -3 32.133.7]34.0[41.7]41.028.7]45.3]45.3]42.0] 38.2 o2 AFEF] gt AA s LEHIEet
C-4 26.0[24.7]25.3]21.0[22.0[31.0[20.0[20.0[16.7] 23.0 o 2703 WOFE|ol T A /Al SEA /T
Construc- | D-1 |24.728.0[20.3]22.7]26.0]34.3]35.7[28.3[37.3] 28.6 @°13.9 = et L, - FA NS
tion | D-2|17.6]17.3]24.7]19.715.7]16.7]12.7/20.3[36.7] 20.2 AR 7P =2 WEEE Btk A43APE
career | D-3|27.6/32.3|33.7|32.3|35.3|20.7|42.7|35.7| 9.0 [ 29.9 ARZA A= Jrle o @ nkEE s} =0
() [D-4]30.1]22.3[21.3]25.323.0128.3[ 9.0 [15.7]17.0] 21.3 b A7k ddwo R WS ST

(A-1(Small business), A-2(Major company), A-3(Public institutions),
A-4(Self-employment), A-5(Educational institution), A-6(Others),
B-1(Engineering), B-2(Construction), B-3(General management),
B-5(Others), C-1(Under 30), C-2(31-40 years old), C-3(41-50

years old), C-4(51+), D-1(5 years or less), D-2(6-10 years),

D-3(11-20 years), D-4(21+ years))
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Table 3. Level of satisfaction with the quantity of
provision by year

Division|'15| "16 | '17 | 18 | '19 | '20 | 21 | 22 | '23 |Mean
-1 |3.8]/38|38|38|40|41|41]45]|44/|4.0
-2 [3.6/36|36|36|40|4.1|42|44[39]39
-3 [3.7139|34|38|40|4.1[39|45]|45]4.0
-4 [3.1]37]32[37|39[39|42|44]41][38
-5 [3.0/35]32|41|39|39|38|44|44]|38
-6 [3.0/36]31|36|39|39|42|41|38]37
-7 139139]39(39|38[39|4.1|41[38]39
-8 [34]37[35]38]39[4.04.1]43[41][39
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Table 4. Level of satisfaction with the quality of
provision by year

Division| 15| '16 | '17 | '18 | '19 | '20 | '21 | '22 | 23 [Mean
I-1 |3.88/3.88|3.88|3.88|4.25|4.32|3.94|4.46|4.48]| 4.1
1-2  |3.783.78|3.78|3.78 | 4.21 |4.27 | 4.14|4.36|4.26| 4.0
-3 [3.72|4.03]4.16|3.86|4.19 |4.27|3.84|4.54 |4.48 | 4.1
1-4  |3.57|3.94|4.04|3.84|4.13|4.25|4.05|4.524.28| 4.1
1-5 |3.44/3.78]4.03|3.73|4.044.29|3.77 | 4.42|4.47 | 4.0
1-6  |3.49/3.85|4.03|3.78|4.09|4.34 | 4.08|4.33 |4.27| 4.0
1-7 |4.18/4.18]4.18|4.18|4.06|4.26|4.01]4.29|4.26| 4.2
-8 [3.7139]40|39|4.1 43|40 |44 ]|44]41
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Fig. 2. ACF for utilization frequency
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Fig. 3. ACF for provision quantity
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1

Table 5. Model Statistics of Utilization Frequency

Div-i Model adjusted statistics

sion Sm“};’z“a” RMSE | MAPE | MAE | MaxAPE | MaxAE | MBIC
I-1] 087 | 016 | 1.88 | 0.08 | 447 | 0.8 |-2.23
2] 091 | 020 | 261 | 010 | 558 | 022 |-1.75
3] 055 | 034 | 422 ] 016 | 1213 | 041 |-0.72
4] 078 | 016 | 193] 007 | 510 | 018 [-2.14
5| 058 | 033 | 435 0.16 | 11.58 | 038 |-0.73
16| 072 | 029 | 367 | 0.14 | 1025 | 0.34 |-1.00
17| 044 | 016 | 191 | 008 | 407 | 0.16 |-2.26

Table 6. Model statistics of provision quantity

Model adjusted statistics

Div- -

isionSta“Igznary RMSE | MAPE | MAE | MaxAPE | MaxAE | MBIC
-1] 087 | 0.16 | 1.88 | 0.08 | 447 | 0.18 |-2.23
2] 063 | 032 | 427 ] 017 | 756 | 028 |-0.82
3| 0.87 | 020 | 245 | 0.10 | 447 | 0.17 |-1.80
-4 088 | 024 | 489 | 0.18 | 999 | 037 |-2.37
5] 087 | 029 | 313 | 0.10 | 1494 | 0.44 |-1.02
-6| 060 | 043 | 481 | 0.16 | 21.51 | 0.65 |-0.21
7] 011 | 015 | .70 | 0.07 | 3.82 | 0.16 |-2.40
Table 7. Model statistics of provision quality

Div-i Model adjusted statistics

sion| SN RASE | MAPE | MAE | MaxAPE | MaxAE | MBIC
1] 080 |019] 211 | 009 | 501 | 0.22 |-1.83
2| 076 |020] 244 | 010 | 490 | 021 [-1.72
3| 089 |o016]| 190 | 008 | 427 | 0.16 |-2.25
4| 072 | 024 304 | 012 | 778 | 028 [-1.41
5| 079 |026] 328 | 013 | 726 | 025 [-1.25
6| 066 |027] 335 | 013 | 900 | 031 [-1.15
7| 087 |005]| 059 | 002 | 172 | 0.07 |-435
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o|AE HPAYEAFS TTHoE & £ A9 Table 10. Prediction results of provision quality by

e HHEh ek & S ek 2023
Division| "16 | "17 | "18 | "19 | 20 | 21 | 22 | 23
4.2 H=X| 24 1 | 396 | 400 | 405 | 41 | 415 | 426 | 438 | 438
Oﬂéi]% _7—'__;%5]_7] ‘OFJEHAi““:‘ /l]zﬂoeﬂx]‘iﬂ‘ Xé%@?l -2 386 | 3.9 |3.94 | 397 | 413 | 4.23 | 4.28 | 4.38
A|Z 2Hlsfof gt} o|F §J5] HHH O ARIMA 2 T3 T oo 4o a5 4o ddi o
< ARSIt} o] BE2 507 oY A AR EE AR 1-5 | 3.53 | 3.71 | 3.88 | 4.07 | 4.08 | 4.16 | 4.41 | 431
'5—]_],]- /8_021/51 g[17];‘q§ E_ ﬂ__l.Loﬂ/\—Hf_ 97H9/] %th{ga' 7]. 1-6 3.58 | 3.76 | 3.92 | 4.08 | 4.09 | 4.17 | 4.35 | 4.38
QA A S A st WeF mElo|mE Al 17 | 419 | 419 | 419 | 42 | 423 | 415 | 425 | 414
FellZo] 7Fssittal B9ttt Table 8, 9 ¥ 102 2023

7] BE2AZE Yehd Aotk o] W=} Table 2, 3 Table 11. Predicstion of utilization frequency for the
2 49] AAX|9 ]k oFzte] Zfoli= glont iR next o years

Q1S HOo] &A= AL B 4 ttk TS Table Division ‘24 25 ‘26 27 ‘28
11, 12 9 132 2024A% € g3 514710 == Prediction| 4.3 4.3 4.4 4.4 4.5

=13 i O T_H JiT_ > 4 AsnEH 463 | 467 | 471 | 475 | 4.79
el Zlojt}, di&X= At 515t A1FSHA| o] A LCL 398 | 399 | 4.05 | 407 | 411
- - = - = Prediction| 4.44 4.58 4.72 4.86 4.99
sllth. AR R &A= F7ete FAIE ZAeth 12| UCL | 494 | 508 | 522 | 535 | 549
uebd A ZEE A 0 Table 11, 12 ¥ 132 LCL 394 | 408 | 422 | 436 | 450

Prediction| 4.34 4.4 4.47 4.54 4.61
J|Zzo% BRE AFFos L o] HlgAlsit B 3[_UCL | 5.09 | 5.05 | 5.23 | 530 | 5.36
LCL 3.59 3.65 3.71 3.78 3.86

< ook ok, TS £50] 53 ujde] AR =E A Prediction| 4.28 | 4.35 | 441 | 448 | 4.54
- - _ . -4 ucL 463 | 471 | 477 | 483 | 4.90
Bt ASEFY BEEA/EEAFEY] A5 oL 305 | 400 | 406 | 412 | 418
= QX A H o] Als} AF A7 58-S 2alsF ALy Prediction| 4.45 4.48 4.6 4.7 4.8
19h G Ee] A AHRA 5SS 2t A9t -5 |__ucL 496 | 500 | 512 | 521 | 532
olt}. Ht AFSHAS X A5}A] oto} UERY dAlo = B ICL | 395 | 397 | 408 | 418 | 429
~ o] Prediction| 4.49 4.54 4.67 4.77 4.88
% Qlth -6 |__ucL 492 | 500 | 5.14 | 524 | 535

LCL 4.05 4.08 4.20 4.30 4.41
Prediction| 4.05 4.05 4.06 4.07 4.08
1-7 UCL 4.45 4.50 4.52 4.53 4.55
LCL 3.64 3.60 3.60 3.61 3.62

Table 8. Prediction results of utilization frequency
by 2023

Division| '16 | '17 | "18 | '19 | '20 | '21 | '22 | 23
1-1 4.0 | 40 | 40 | 41 | 41 | 42 | 41 | 42
1-2 | 349|356 | 363|371 |388|403|417 | 43
1-3 | 347 | 3.75 | 3.95 | 4.06 | 4.07 | 416 | 415 | 4.23
I-4 |3.61 |378|391|4.02]|4.03]|4.11 | 418 | 421

Table 12. Prediction of provision quantity for the
next 5 years

Division 24 25 26 27 28
Prediction| 4.47 4.56 4.65 4.74 4.83

I-5 |3.38 | 3.6 [3.79] 393|398 | 4.09 | 418 | 429 -1 UCL 4.83 4.93 5.02 511 5.20
16 | 3.39 [ 358 | 3.78 | 4.01 | 3.99 | 4.18 | 4.19 | 4.32 ICL__| 410 | 419 | 428 | 437 | 446
1-7 [3.98[3.99[3.99[3.99 ]394 387 [397 ] 411 Prediction| 437 | 4.45 | 455 | 465 | 474

1-2 UCL 5.05 5.13 5.22 5.32 5.41
LCL 3.70 3.78 3.88 3.97 4.07
Prediction| 4.47 4.58 4.68 4.78 4.88

Table 9. Prediction results of provision quantity by -3 UCL 5.13 5.24 5.33 5.43 5.53
2023 LCL 3.81 3.92 4.02 4.12 4.22
Prediction| 4.68 4.53 4.85 4.88 5.08

Division| 16 | 17 | '18 | '19 | '20 | '21 | '22 | 23 - ILJ(C:E 2%2 ;;Z Zéf Ziﬁ Zﬁ
1-1 3.86 | 3.9 [3.95]3.99 | 409 | 4.18 | 4.25 | 4.38 Prediction| 4.54 4.7 4.85 5 5.15
-2 | 367372377 382|395 406|418 | 4.3 -5 UCL 527 | 546 | 562 | 578 | 593

LCL 3.80 3.94 4.07 4.22 437

-3 58} 3.95 | 3.91 | 3.97 | 4.07 | 4.17 | 4.26 | 4.35 Prediction] 4.4 Gl 458 47 i82
1-4 3.25 | 3.47 | 3.86 | 3.76 | 3.88 | 4.13 | 4.16 | 4.29 -6 UCL 5.24 5728 5.42 554 5.66
1-5 | 3.11 | 3.39 | 3.66 | 3.63 | 3.98 | 4.17 | 4.34 | 4.34 LCL 3.55 3.60 3.74 3.86 3.98
-6 | 3.13 | 3.45[3.55 | 3.63 [ 3.79 | 3.95 | 408 | 4.25 Prediction| 3.68 | 3.66 | 3.64 | 3.62 | 3.59

1-7 UCL 3.99 4.32 4.51 4.66 4.78
LCL 3.37 3.01 2.77 2.57 2.40

1-7 1392393392393 ]|3.73 | 3.94 | 417 | 4.00
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Table 13. Prediction of provision quality for the next

5 years
Division ‘24 ‘25 ‘26 27 ‘28
Prediction | 4.48 4.57 4.65 4.73 4.81
I-1 UCL 4.99 5.08 5.16 5.24 5.32
LCL 3.97 4.06 4.14 4.22 4.29
Prediction | 4.44 4.52 4.61 4.69 4.77
1-2 UCL 4.86 4.95 5.03 5.11 5.19
LCL 4.02 4.10 4.18 4.26 4.35
Prediction | 4.43 4.53 4.59 4.66 4.72
-3 UCL 5.07 5.18 5.25 5.32 5.38
LCL 3.79 3.88 3.93 4.00 4.07
Prediction | 4.57 4.52 4.68 4.72 4.83
I-4 UCL 4.96 4.96 5.15 5.19 531
LCL 4.17 4.08 4.21 4.24 4.35
Prediction | 4.44 4.58 4.66 4.76 4.85
I-5 UCL 5.09 5.24 5.33 5.43 5.53
LCL 3.79 3.92 3.98 4.09 4.18
Prediction 4.5 4.54 4.64 4.73 4.81
1-6 UCL 4.98 5.03 5.14 5.22 5.30
LCL 4.03 4.06 4.15 4.23 4.32
Prediction | 4.17 4.22 4.21 4.22 4.22
-7 UCL 4.44 4.50 4.49 4.50 4.50
LCL 3.91 3.94 3.92 3.93 3.94

Fig. 8, Fig. 9 ¥ Fig. 102 Table 84 Table 13
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