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ABSTRACT

Man-hours Prediction Model for Estimating

the Development Cost of AI-Based Software

SeongJin Chang

Advisor : Prof. JuHyun Shin, Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industrial Technology

and Entrepreneurship, Chosun University

The artificial intelligence software market i1s expected to grow sixfold from
2020 to 2025. However, because the software development procedure is not
standardized and there is no cost calculation standard, there is growing distrust

in the quality and development cost of the development software.

Therefore, in this paper, we define the development stage of “artificial
intelligence-based software” that learns with a large amount of data, derives
and applies algorithms, and randomly selects 27 people from 19 companies and
conducts a questionnaire to collect input man-hours for each development stage.

did.

By performing correlation analysis and regression analysis on the collected
man-hours, a man-hour estimation model with a high accuracy of 92% was
proposed, and the estimation model is simple to use and easy to measure. It is
expected that research on the development cost of artificial intelligence software

will become more active in the future.
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FHE AE dolHd dis] B4 A4S 7hter B4 dAE A3t (&
321 A& deolge 4 &S YET
e X 37 : Jupyter NotebooksS &-&3le] Python =213 &
T4 94 T3 Y& gaeA
i e Al SW St/ o]F9] m=3}
o ol 4 A8 FF 4
Box Plot #4] | e A5 $3) ©AE HdFA3e] dolge x| F3F 4 9l
2 Median-Value &<l
ek 5 Q¥ B M aA 3
T oM GAE AQF S F Ad B4 8 dadA &€
[ 3 3-2 ] A% dolg &4 y&
o]y AA g
aA g el Y AT A¥E gyHor BAey] 8 HdE 2y
o ot & Tt FFS Ayt dol® AE A distod = oA=Z |
skalo] A AHdS Pt on Ao Ay Ao digtelE= Python X211
Hozol g SAAYE A&l [ % 3-3 19 Zo] ZHo st I wWY I
S AA S A-g3to] CSV(comma-separated values) ¥ Fej 2 W 3H3}3d o).

Collection @ chosun
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ol = T FTEA
o ] 3T T %‘ | .
29 o8 | 29 g | 29 *7
R : Request
a7 Ao Rn Rn_MD RSUM_MD
n:1712
IC: Dita (letin
dolg +3 DCn DCn_md | DCSUM MD L~
n =
DP : Data
doly A g DPn DPn_md | DPSUM NVD Pre-processing
n=177
AM : Analysis
B2A ndg AMn AMn_md | AMSUM MD Modeling
n=173
AD : Analysis
2d 43 ADn ADn_md | ADSUM MD | model Development
n=175
) V : Visualization
Al 7} &} Vn Vn_md VSUM_MD
n=175
S : verification
Hes 2 A Sn Sn_md SSUM_MD | and Stabilization
n=17"4
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2. Box Plot &4

Mg CSV dlole #d& o] &sto] 7t dAE dol=oh dAY LQa
Z dolg X9 FAF F9AE 9d Box Plotez EA&tt [ 3-312 Box
Plot Yol%= #4245 $3% Python CodeE YEM I, [1¥ 3-7]2 Box Plot Hol%
A A%E eI

pd.set_option(’display.max_columns’, None)
data2=pd.read_csv("diff cd.csv”) # ©AE ol HAFE A}

box_data = [ data2[’rl’], data2[’r2’], data2['r3’], data2['r4’],
data2['r5’], data2['r6’], data2l’r7’], data2['r8’], data2['r9’],

dol=
data2['r10'], data2['r11’], data2(’r12']] #2734 2] @A o=
24
green_diamond = dict(markerfacecolor="r’, marker='s’)
plt.boxplot(box_data,vert=False, flierprops=green_diamond)
plt.show() # &7 ¢ @A dolxe] th3t Box Plot ¢
[ 3% 3-4 ] Box Plot Wolx= 2245 $3F Python Code
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pd.set_option(’display.max_columns’, None)
datad=pd.read_csv('md.csv")# GAE L F4 AT AT}

box_data4 = [ data4l’'rl_md’'] datadl’'r2_md’] datadl'r3_md’],
datadl’'rd_md’] datadl’'r5_md’],datadl’'r6_md’],datad['r7_md’],
datad['r8_md’'] data4['r9_md’],datad4[’'r10_md’],data4l'r11_md’],
data4l'r12_md']] #2734 GA 2 ¥

B>
ko
old
al

M
1

green_diamond = dict(markerfacecolor='r’, marker='s’")
plt.boxplot(box_data4,flierprops=green_diamond)
plt.show() # 874 @A 2830l dg Box Plot =3

[ ¥ 3-5 ] Box Plot 2234 #4& 9|3 Python Code
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g2%xo Wz dw Spnow Ball Effectse] W=2H AZE9o] 7
Aol B4 9 MAAVE FYEA KA I Art o] F dAle g

Holth, o] WAL AL 27 WASE ofF @A FuHAl tia) <

olof we} Al SW 7le] 274l %7 @A ALFF7) olF @AY A28
Fo] S mHTa JPAE EodH x7) “‘e7iAgel” wA el o3 JaulA 9]
AHARS BA st AR 2 R SAES FEete] AAAS EAetuA s
=

import pandas as pd
import seaborn as sb
import matplotlib.pyplot as plt

data=pd.read_csv("md_sum.csv”) # GAH L8 FF

hired)

HA

Ist=[data.rsum_md,data.dcsum_md,data.dpsum_md,data.amsum_md,
data.adsum_md,data.vsum_md,data.ssum_md]
df=pd.DataFrame(Ist). T

corr=df.corr(method="pearson’) # pearson ¥ &4

A#ABA | corr # AEUEA Ay =4

# ¥4l A3 HEAT MAP =9
plt.rcParams["figure.figsize”] = (7,7)
sh.heatmap(df.corr(),
annot = True, #2A g st e 7]
cmap = 'Blues’, #4F
vmin = -1, vmax=1 , #2483 E 99 -1 ~ +1

)

[ 3 3-7 ] A#EH S 93 Python Code
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rsum_md dcsum_md dpsum_md amsum_md adsum_md wvsum_md ssum_md
rsum_md  1.000000 0.841357 0.773467 0.641090 0.740947 0671045 0833465
desum_md 0841357 1.000000 0.749297 0642153 0.673877 0604615 0.860543
dpsum_md 0.773487 0.749297 1.000000 0.852248 0.931280 0708339 0.707431
amsum_md 0.641080 0.642153 0.862848 1.000000 0.834530 0799490 (0.637a78
adsum_md 0.740947 0.673877 0.931280 0.884530 1.000000 0874300 0.704025
vsum_md 0671045 0.604615 0706339 0.799480 0.874300  1.000000 0.645485
ssum_md 0.8334585 0.860543 0.707481 0637278 0.704025 0645485 1.000000
[(293-9] 7| ©AIZF Pearson g3&4 A3}
-1.00
rsum md - 1 0.84 077 064 074 a7 083
- 075
desum md - 084 L 0.75 0.64 0a7 06 086
- - 0.50
dpsum_md - 077 075 ik 0.86 093 071 071 | o2
amsum_md - 064 064 086 1 0.58 0.8 064
adsum md - 074 067 093 0.88 1 087 07
vsum_md - D67 06 071 08 087 1 065
ssum_md - 083 086 071 064 07 065 1
= = =
E| EI EI EI E| EI E|
E E E E E E E
2 3 & 2 & ® @
H g E R
[ 2% 3-10 ] 70 @A 7+ Heat Map &34 23}
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