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Study of Soil and Water Conservation Engineering Using

Big Data Mining and Econometric Empirical Analysis

Abstract

Research on big data applications has become a trend in recent years,
and how to convert big data into useful information has become the topic
issue for government agencies. The Bureau of Soil and Water Conservation
has implemented various projects related to the overall management of
watersheds and disaster prevention and established a solid water and
conservation project management system. The data collected by the system
are becoming large in quantity and are feasible for big data analysis. If
properly extracted and analyzed, the data will help provide effective and
rapid decision-making and improve response and management
performance. Based on the interview results of research commissioned by
the Bureau in 2014, we use the Engineering Management Examination
System’s database and conduct exploratory analyses on the issues of
procurement bidding failure and project schedule delay. By carefully
selecting model variables, we build the big data econometric model and
perform the significance tests between the variables. Then, we investigate
the possible reason for the procurement failure and schedule delay by
interviewing the managers in the Bureau. We also establish a big data
analysis framework model template, which will serve as the basis for the
Bureau’s big data analysis in the future. We hope that this research can
provide the relevant reference used for performance analysis and derive
strategic implications for improving future performance. Also, this result
can improve the execution strategies and extend to policy research in the
future.

Keywords: data management, solid water and conservation project
management system, big data analysis, empirical study, project
performance
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BPG Test F-statistic Probability
#-4) - (Bid_Delay) 59.377 0.0000
4] = (Project_Delay) 38.421 0.0000
White Test F-statistic Probability
#-3] - (Bid_Delay) 23.120 0.0000
#3] = (Project_Delay) 10.672 0.0000

6.4 wiEAHBEEH
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641 #A- 2FFHFEFABERIE

% 06-13 03— wiF s

Model 1 (Bid_Delay)

Coefficient (¥ i % ¥x) P-Value

Rural 0.0136 (0.0958)
Seasonl -0.1727 (0.0000)***

Season2 -0.0176 (0.0352)
Season4 -0.1721 (0.0000)***
Attr_flood -0.0616 (0.0000)***

Attr_roadimprove -2.88*10° (0.9977)
Attr_villagerenew 0.1337 (0.0000)***
Price 9.57*10° (0.0000)***
BD flex -0.1526 (0.0000)***
Yearl03 0.1024 (0.0000)***
Yearl04 0.1654 (0.0000)***

Yearl06 -0.0320 (0.0465)
Yearl07 0.2841 (0.0000)***
Yearl08 0.2045 (0.0000)***
Area_north -0.0923 (0.0000)***
Area_south -0.0264 (0.0000)***
Area_east 0.0378 (0.0000)***
Adjusted R-squared 0.1439 (0.0000)***

1 *P<0.01 ; **P<0.005 ; ***P<0.001

Z 6-14 3 HA- 2R A TR S 0 d £ 6-14 7 ¥ Modell 445
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B iR T o $ 1 RN AdEm S 0 h#Ec: 9.57x10% B AT iodkc
200 5 ~ B L 270 FeniE 2T > A/ D 270 Feh1 A2 b3 B & B
M E gL 26% 0 A FISEERT O VHFIRL E BRI R
A#H(105 £ R)F 5 TEAR oA A REF RS o A RApPRNY
%o T 0 e BB FEN(-9.2%) 3 B2 (-26%) A K EHP S
B FEE > % 3.8% -

642 HA- 2R T FE*HBERFR

206-15 30 vk

Model 2 (Project_Delay)

Coefficient (¥ i 1 #) P-Value

Rural 0.0115 (0.2795)

Seasonl -0.0247 (0.1558)
Season2 0.0522 (0.0001)***
Season4 -0.1195 (0.0000)***

Attr_flood -0.0140 (0.3031)
Attr_roadimprove 0.0632 (0.0000)***
Attr_villagerenew 0.2263 (0.0000)***
Price 1.98*10° (0.0000)***

BD flex -0.0227 (0.3531)
Rainday_percent -0.0918 (0.0000)***

Yearl03 -0.0145 (0.3285)

Yearl04 0.0068 (0.6378)

Year106 0.0011 (0.9460)

Yearl07/ -0.0137 (0.4168)

Yearl08 -0.0482

Area_north 0.1341 (0.0000)***
Area_south -0.0382 (0.0000)***
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Area_east -0.0213 (0.1738)
Adjusted R-squared 0.07 (0.0000)***

X0 *P<0.01; **P<0.005 ; ***P<0.001
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% 6-17 3] - & & "#"EF: BRI (1R)
Model 1 (Bid_Delay)

Coefficient (¥ i % ¥x) P-Value

Rural 0.0283 (0.3155)
Seasonl -0.1847 (0.0000)***

Season2 -0.0807

Season4 -0.3070 (0.0000)***
Attr_flood -0.2038 (0.0000)***

Attr_roadimprove 0.0112 (0.7437)
Attr_villagerenew 0.2738 (0.0000)***

Price 2.65x10° (0.4234)

BD flex -0.0101 (0.9193)

Yearl03 0.0795

Yearl104 0.0401 (0.3432)

Yearl06 -0.0563 (0.2421)
Yearl07 0.3934 (0.0000)***
Year108 0.3242 (0.0000)***
Adjusted R-squared 0.2452 (0.0000)***

i1 *P<0.1; **P<0.05 ; ***P<0.01

# 6-18 .?fug"l iR

Ao AT AFEE S d 4 618 T

¥ Modell 4+

iR e Adjusted R-squared % 24.52% - & 47 Modell 33k 3+ it
p

o
5 ﬁﬂ\?«&ﬁ?&ﬁrﬁ =
[ e SN N S-S
* B2 -

e FEAmedoge

N EL: B

Ealr e

3
F_&
‘Lﬂ
11
g
®
Ak
g
3

> AT TR AT L A AR 24.52% 0 R S HOTAL

& Modell s % S 8P > % - % -

By x5 307% 5 - F LBz o B

6-15



k2 BgEa RE R FARER SRR E A
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FE2FEA AL b1 BERRE RIS RGP

Bag e x5 2038% 0 BH {AThERE L > e By
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% 6- 18 #-7) - r.fp‘?"ﬁp: TR (Y R)
Model 1 (Bid_Delay)

Coefficient (¥ i 1 #) P-Value

Rural 0.0292 (0.0127)
Seasonl -0.1853 (0.0000)***

Season2 -0.0057 (0.6241)
Season4 -0.1806 (0.0000)***
Attr_flood -0.0521 (0.0005)***

Attr_roadimprove -0.0356 (0.0106)
Attr_villagerenew 0.1509 (0.0000)***
Price 1.08x10° (0.0000)***
BD flex -0.1809 (0.0000)***
Year1l03 0.1720 (0.0000)***
Yearl04 0.2170 (0.0000)***

Yearl06 0.0029 (0.9022)
Yearl07 0.3590 (0.0000)***
Year108 0.2882 (0.0000)***
Adjusted R-squared 0.1862 (0.0000)***

s *P<0.01 ; **P<0.005 ; ***P<0.001

% 6-19 T A - ¢ R AFREE > d £ 6-19 ¥ 1@ Modell £
4 ¢ 4 o Adjusted R-squared = 18.62% > & 4 Modell 338 3+ i
Fd S et TR R A M % 18.62% 0 2t B R HTALE

PE v fEafra T o 34 4 o & Modell g g8 > % - -
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By > Hp REEFESEFEEA - 2%FFon ARTH B Rl
EET O A EREY 0 5 - FAREG P BunBF )
1853% > % v E LIz o B e Btk ] 18.06% » % - &g
F2FHE R AMRL o I REE R IR OA R
FoF e B 7 o 521% 0 BRI i AL > 3 & B

#% 4 15.00% . >0 1 f Rl £4Ea 2 0 B s 1.08x105;

5

F LT OH 272§ I £ 240 FehiE T 0 K s 240 e qr g
oA ¢ BB K% 26% 0 $OTR P B A 3 BB AR
(ZwE s 1) Pl & Bt e 0] 18.09% o

£ 6-19H A - £ FwFLEEE(3 F)

Model 1 (Bid_Delay)

Coefficient (¥ i 1 #) P-Value

Rural -0.0030 (0.8411)
Seasonl -0.1758 (0.0000)***

Season2 -0.0167 (0.2578)
Season4 -0.2011 (0.0000)***

Attr_flood -0.0188 (0.4218)

Attr_roadimprove 0.0178 (0.3747)

Attr_villagerenew 0.0617

Price 1.99x10° (0.0000)***
BD flex -0.1938 (0.0002)***

Year103 0.0264 (0.1981)
Yearl04 0.1080 (0.0000)***
Yearl06 -0.1012 (0.0006)***

6-17



k2 EFFIREEFRFER A I ELS T

Yearl07 0.1849 (0.0000)***
Yearl08 0.0020 (0.9401)
Adjusted R-squared 0.1017 (0.0000)***

31 *P<0.01 ; **P<0.005 ; ***P<0.001

%0620 BB A - 3 RAITES > d £ 6-20 ¥ @ Modell ¢
iR en Adjusted R-squared 3 10.17% > & 45 Modell 3% 3+ it
FEd AT R A DR Om R 10.17% 0 g Bk i ¢

PEwFL1Ta 5 o 34 K- & Modell hg 8P > % - %o

P E o BH AT IR ARV EEL Y ST
REHFLE RS- 2% Tk o LA R RRDFELT 0 &

ZEHY X e TLAREG F e B F ) 2011% % - £
WAz e B x g 1758% - 25 - Fhi R
S0 AREA b1 RBEERE BH{ATHEAREL > F e Buth
WX 6.17% - $3 1 N2 &% 2 0 H talicd 1.99x10° > £

Al iaf 257 3 ~ B X 244 i it T > B4R 244 men1 e g
TP s BB A 486% 0 WA H I E S TEM A 2 0 HE
PAx L (FvE s 1) PIgF ¢ B e 5] 19.38% -

% 6-20 403 - £ R WIS REE(LE)

Model 1 (Bid_Delay)
Coefficient (¥ i 1 #) P-Value
Rural 0.0058 (0.7604)
Seasonl -0.3013 (0.0000)***
Season?2 -0.0997 (0.0000)***
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Season4 -0.1112 (0.0001)***
Attr_flood -0.0964 (0.0005)***
Attr_roadimprove 0.0542

Attr_villagerenew 0.2429 (0.0000)***
Price 9.76x10° (0.0061)***

BD flex -0.1330 (0.1768)
Yearl03 0.1058 (0.0030)***
Year104 0.2947 (0.0000)***

Year1l06 0.0460 (0.2716)
Yearl07 0.2262 (0.0000)***
Yearl08 0.2620 (0.0000)***
Adjusted R-squared 0.2292 (0.0000)***

X0 *P<0.1; **P<0.05 ; ***P<0.01

06-21 SR - A EAFEE 0 £ 6-21 F 7 Modell 4+
$+n AR w e Adjusted R-squared & 22.92% - & 4 Modell 7% 3+ i
;‘ﬁ“c} PSP FAER AT TR R 22.92% 0 pt SR EHTALE

PE v EA A T o B4 47 o & Modell ¢ fic? o % - F -

CAME L REMFRERLEI - 2RI 0 AL E R
BN BT AFSREY ¥ - FARAG e Bu sy

30.13% > /;3; Vs i %\ I =X 2 %} g _@ﬁi ,;j—;,bzﬁ_‘_% ‘/] ,J‘ 11.12% > %: - § ré
T B F ) 997% A B EhA R L o a1 AR
SHc BT A TR o B B eSS K0 9.64% 0 B4 { T

R IR L o F & BT g% 2429% 0 R L chd R £ o B
L v
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5

¥

A

AT R - 2R
2_BEFRE TR AT o

644 HA- £ H T FE*HBERKE

1A B B gL 280

P BEF R GO BB HR D 2w

%6-21 03 2B wFS R R W)

f%ﬁ

#c

Model 2 (Project_Delay)

Coefficient (¥ i 1 #) P-Value

Rural 0.0077 (0.8241)

Seasonl 0.0625 (0.2179)

Season2 0.0654 (0.1248)

Season4 0.0087 (0.8772)

Attr_flood 0.0566 (0.2012)

Attr_roadimprove 0.0435 (0.3163)
Attr_villagerenew 0.1107 (0.0096)***

Price 9.97*10°

BD flex -0.0528 (0.7034)

Rainday_percent -0.1045 (0.1367)
Yearl03 -0.1601 (0.0016)***
Yearl04 0.1292 (0.0072)***

Year106 0.0615 (0.2359)

Year107 0.0117 (0.8334)

Year108 0.0024 (0.9651)
Adjusted R-squared 0.0552 (0.0000)***

0 *P<0.1; **P<0.05 ; ***P<0.01

7 6-22 ST DA HAPTES > d £ 6-22 F 7 Model2 4+
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¥+ Az #p ik L e Adjusted R-squared 5 5.5% 0 & 45 Model2 g2k 3+
G dfd S AT TR AT LR O % 5.5% 0 kAL G
PE e FAA S o B4 A5 o & Model2 e d gl 0 B T

AT AR EFSHF O OANREYAHY P RERFTEES

T
i
H
Iy
v
-_gnﬁ
\4
X
P
Th
T‘T"-T
F_&

Fle @ FEERT O E R S
wRHARRLG S AL R B RGHOHEEI Y o AR
B8 PHIITNERKRL > 1RGP B F 9L 11% H8EE
AR 7% o AFTH B SEFRT IR SR G
9.97x100 > % & T 3o$c 482 § -~ £ 4 383 Fenig 2 T > & &2 383

a—

Bl 245 1A H BTG+ 3.81% -

26-220A - ERVFLEEER(Y F)

Model 2 (Project_Delay)

Coefficient (¥ i 1 #) P-Value

Rural 0.0389 (0.0345)

Seasonl -0.0172 (0.5548)

Season2 0.0456 (0.0350)
Season4 -0.1515 (0.0000)***

Attr_flood -0.0258 (0.2315)

Attr_roadimprove 0.0669

Attr_villagerenew 0.3028 (0.0000)***
Price 2.1%10° (0.0000)***

BD_flex 0.0572 (0.3674)
Rainday_percent -0.1745 (0.0000)***

Yearl03 -0.0070 (0.7666)

Yearl04 0.0268 (0.2344)
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Year106 0.0375 (0.1686)

YearlO7 0.0236 (0.3965)

Yearl08 -0.0256 (0.3066)
Adjusted R-squared 0.0995 (0.0000)***

¢ *P<0.01; **P<0.005 ; ***P<0.001
Z 6-23 LLE A D P RAPTE S 0 d £ 6-23 ¥ ¥ Model2 4+
$ 1 4234 Bk = 0 Adjusted R-squared & 9.95% - & 45 Model2 =2k 3+

ROHEd AT TR R AR T AR I % 9.95% » 4 B AL §

Bpoecd ~BR{AT IR 25 AP T LHF B ) Sk
FHEEERA - 2ERINGTR  AFTH S REFRT N EH

FHch 20 F e TR IREA R 1R K X ] 15.15% 0 H 4=

FEFYAL - b1 RBEEE B LATHL KL > 1 b
W% g 4 30.28% > B = L RELicL 0 1 AR eSS G 4 6.69% o f
FEH # BT 0 1 AR 2R Gl 21x10% A

T 1o 268 F B L 262 F eriE 2T o B RS 262 §eh 42 4 3
1 AEH T 2 A S55% c v dpm 3 o FAd kIR

Gt Gl4%F (2 5 100%) > H 1Az KT % 17.45% o

6-22



R I B Lk

%06-28 1A - L RW B EEL(SF)

Model 2 (Project_Delay)

Coefficient (¥ i % ¥x) P-Value

Rural -0.0239 (0.1418)
Seasonl -0.1249 (0.0000)***

Season2 0.0699

Season4 -0.1623 (0.0000)***

Attr_flood -0.0128 (0.5698)
Attr_roadimprove 0.0864 (0.0000)***
Attr_villagerenew 0.2029 (0.0000)***
Price 2.62*10° (0.0000)***

BD flex -0.0537 (0.0334)
Rainday_percent -0.1308 (0.0000)***

Yearl03 0.0065 (0.7748)

Yearl04 -0.0322 (0.1533)

Yearl06 -0.0583 (0.0287)

Yearl07 -0.0244 (0.3477)
Yearl08 -0.0868 (0.0006)***
Adjusted R-squared 0.0662 (0.0000)***

i1 *P<0.01 ; **P<0.005 ; ***P<0.001

Z 624 SR 2 RATE S 0 d & 6-24 7 ¥ Model2 4+
1 f2 #p sk e Adjusted R-squared 5 6.62% 0 & 45 Model2 sk 3+
AR 0 A T TR R AR L RO % 6.62% 0 1 B R AL G
PEOwFL1Ta 5 o 34 L - & Model2 eh g ##cd 0 % - %o

FoFvrF o RRed C RH{AT I RREZ £ DTS
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16.23% > % - F &M= i3 > 1 feg e 0] 1249% > % - Feh
WA ARG PP F X 6.99% - 1 feHiE e B AT
TR A 1AW H B T < 20.29% 0 B Rl ehd R AL 0 3
FRRY st g 864% Hp el F L R F w8 HiFRT
1 AR AR HcH Gilics 262 X100 0 £ AT ¥od 266 § - £
£ 260 genip T o A 260 F o1 AR AR T ARG BT
6.81% o $>Su @ % 0 EIAH EE 1 B B et 4% B (B 5 100%)

H i engs 5 ] 13.08% o

206-24 403 £ B AR HE(LE)

Model 2 (Project_Delay)
Coefficient (¥ i 1 #) P-Value
Rural 0.0151 (0.5968)
Seasonl -0.1218

Season2 -0.0078 (0.8321)
Season4 -0.1616 (0.0005)***

Attr_flood -0.0016 (0.9655)

Attr_roadimprove 0.0332 (0.3497)
Attr_villagerenew 0.1948 (0.0000)***

Price 9.73*10° (0.0526)*

BD flex 0.0772 (0.5914)

Rainday_percent -0.0742 (0.1394)

Yearl03 -0.0531 (0.2332)

Yearl04 -0.0394 (0.3718)

Year106 -0.0446 (0.3520)

YearlO7 -0.0824 (0.0694)*

Yearl08 -0.0282 (0.5507)
Adjusted R-squared 0.0386 (0.0000)***
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X0 *P<0.1; **P<0.05 ; ***P<0.01

% 6-25 S A A R AEE 0 d 4 6-25 7 7 Model2 4
$+1 A2 #p ik e oh Adjusted R-squared = 3.86% 0 & 4p Model2 5k 3+
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