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CF AL YIEYE 242 o]t WA A AlZts AT 4= Q= t A
o 28 7t A5 9= }_9} H 52 99 121 =5AZA Y £
A A H Y1) Ho] FZE oldsk= ¥ &85 tHAlabdulkareem et
al., 2018; Maghsoudi, 2024; Henning et al., 2025).
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oS @<5] du AR obd 7 20 E2E3R NS 4 Al 5

=9 7F AR E 289 A A A2} o5 AoF S HHS

= a4z 984 4 9ldt
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Maghsoudi(2024)= AFE st BokE tjAtC & Linkedln 191 AIRE
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1. BE27{2|X| 0|2

Burt(1990):= F+ A= A7t A2 A @2 T2 F2A F9M(structural
hole) o] YT o, o] AATLEH 0|55 &&= FS7/7H FAGHL
A At o|uff ‘A o] dupht ZHSLV, dup g2 24
Hof] YJFJ5f| Lol whe} AFS]A A 9] oFo] AR EeHBurt, 2005). A2
A A2 PANA EATT ARFE2A {2 SHadvantage)e ARt
(Bourdieu and Wacquant, 1992; Coleman, 1988, 1990). U EHFAFQ] %
A FWE o] 8 /B A o] H(competitive advantage)= AHE] & &}
29| FHi = ERS PR BEAO|H&AY 2, 2025).

¥ U EYANA BEA Gtz SHS S5 T2
Gt A 7H9] AH WA (Akerlof, 1970) |45k, &8 7+ (7]
o

il

o] =3

FEE HZFoEZN ¥ 52 57 HRAES AZste P flolt BEEA
52 S/ Hintermediary)& ¥ 7+ fFAMIS 15 1179 A2 O 2 51l
FxA o8 VHEH SUEFAD 7+ FE HIH Y (Akerlof, 1970)3F Foet B
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A/} H]-B(searching cost, Mortensen, 1982)2.2 QI3st &¥ 7t
A5l 1588 ol g3t FZol HUT Fe SR 7 AHE FAO]
<= W7l 7Fe & 3E e EN 51 T S 7HsA 't &, ol B
27 979 2ARDE B4 SAS0 Ui T Afolo] A
A 7M5A4S 93711 ZF(coordinate)sts FTS FHcKSpulber,
1996; FA1Q £, 2025). BPAIFL g2, o] 52 HFA o g Fujriel FgA
7He] AA-Ee] 2 E FAR} RN F24 3 ol 159 o2 A7
Zog gEsi}

(2% 4-112 %3 AC: €34 - ST+ CRM - ERP)7F 2 7]&E9] v
EFoA of@A BEAZA dTS FPT & U=AE BolEth &F
AL AF 8842 =017] Sldl dlold &4, A, A+ &Y 59 %=
24 AFote GFoltt Si(System Integration)= LA} 80
o 33718 E2 2290 IT 1&gt MH|AF AlF5h= JF-olt CRM
(Customer Relationship Management)> 112 JRE do|gHo| AR THE
o] 9 A AEE A5l A5-ol= A5, ERP(Enterprise Resource
Planning)= A%, 34|, 4L, AL F0il 5 719 229 ohefet JF-E st
o] 5dE AAF o HEths £F4AS AlSste Aol ol %9

= 7140l Ak 24 W Foll A QI A4 22 50] FHEOF A 55,
At 22 A Yot SHA YU MHIAE ATz thgdt 23 71}94
7 g etk E3 A EF AR 21 fEdAe S A,
AZACTH 4-19 %9 B, &9 C, %9 D) 7t tlojEet 579 552
245l F-wefote €74 AT o] EEAA] %90l gIgle
H A=A G2 A AR dFE WS LAY sH BR{ATL 0]
S Qe MHAR Q5 AdEo] S L & UA He Aold
ojgfgt He AR F2F HEYILLONA ofGA 22 5 AS71? 7]
EAFE A F LR L]";E} ould and Fernandez(1989)-4 2274
A 5% AT} Burt(1992) + % W AFSE AR B2AGA 32
£ ta o4& Y ]Eﬂr S =TS O]QG]W ZAJY & A= o
=9 AR XPETh WA, 7]—‘—4 HE A o]E0flA @ol Bils= S4
A HAEE 2718} 322, Gould and Fernandez®] 57F4] B2 7]
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(O3 4-1] =38 HE/JT SSH Q| BE=27H2IX| =

Skill-Transmission
Skill=Intermediation
Skill-Filtering
Skill-Amplifying

A& : Lee and Goh(2023), p.25, Figure 1& 7|¥to 2 A=} 244,

2] 98 AYst T pyurtQ] Aok A WSS 7R A 212 1;4 51
Zlo|tt. upA|e}t Zoj A= o] EE A X] 455 degree centrality?} 1
W Al 1A ET ou), g V)& 52 A5 I8 Ans
Hoj&oh
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[2& 4-2] Gould and Fernandez’ Brokerage Types(Gould and Fernandez, 1989)
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1) () ®) @) (5) ©) @) ®) ©) (10)
In_avg_sal | In_avg sal | In_avg_sal | In_avg sal | In_avg_sal | In_avg sal | In_avg sal | In_avg sal | In_avg_sal | In_avg_sal
S -0.1294™| -0.1103"| -0.1252""| -0.1076"| -0.1154"| -0.0957"| -0.0978"| -0.0804" | -0.1100"| -0.0922"
(0.0355) (0.0357) (0.0356) (0.0359) (0.0367) (0.0368) (0.0367) (0.0369) (0.0362) (0.0363)
0.0473™ 0.04227| 004197 | 0.03727| 005047 0.0444™| 00514 0.0448"™| 0.0501"| 0.0442™
edu_level
(0.0129) (0.0129) (0.0132) (0.0132) (0.0128) (0.0129) (0.0128) (0.0129) (0.0128) (0.0129)
fe_top_ 0.1567" 0.1571"™ 0.1707" 0.1824™ 0.1685™
industry (0.0320) (0.0321) (0.0320) (0.0320) (0.0320)
degree_ 0.0525™|  0.0455™
logz (0.0080) (0.0079)
closeness_ 0.0594™  0.0535™"
logz (0.0108) (0.01006)
betweenness_ 0.0325™|  0.0264™
logz (0.0084) | (0.0075)
eigenvector_ 0.0076 0.0063
logz (0.0051) | (0.0055)
pagerank_ 0.0388™| 0.0332"™
logz (0.0069) (0.0067)
Adj. R? 0.0146 0.0201 0.0169 0.0226 0.0092 0.0159 0.0059 0.0138 0.0106 0.0172
N 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000

! Standard errors in parentheses, * p<0.05, * p<0.01, *=p<0.001.
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OITRIS AlTHO| &3

Lt. H27{2|X| 7122 AUZ0f|o] Tk

(# 4-2)= HaE1 FHE BEAYA "o sl JAE &
g Bsit) e RdojA 1S 5 A2 544 (degree centrahty)l}
Rl A -2 ARl &*(soft skillk& SAIFH, T4t Bn] HE4E &
At 2yt FASHA] g2 HES Ueks] s A5tk WA 589 A
= 39E B, 2 S AAZCE {YotA| Aokth(d, o] WS
9]- B 27X ‘?ﬂ =9 A% (correlation coefficient)®] 0.7 €7]
2o treaAdgo] TFH & S JI0EE A4 440l aaprt

it Sgstrl= ofgeh). 2 Q) M7 Fef wofet At w
HAUIL, ol HIEYHILOIM H B2 9422 7 85 52 d5S
e APl AeS YuiRttt. B3t ¥ TN 8% = IS FES
AT 23 Zet G JHAAE Bt o] BA WFES BF &2
2ol B2 oA (E 4-2)& BEARA HapES sty Yal HAES]
ATt.

§ 2E HHoA B|EA 59 Al #ho] FHE AU
3] H22 133 w(p<0.01~p<0.001), AtE] & £%#o]
o

S = &
LAF/ A AFEOE MBI AAY Asd ARoA F2EA 9SS
FA

W L 70*1“5.9} %u ﬁﬂr(p<o 001)~ i@]é .Ol&Z &F4 - SI- CRM
- ERP 5 &3h= AFEE, ol2’t AF50A A7 o2 4dEos
o =AU

Z A coordinator) FH] A4, Bdll (1)} ()4 5t
ATHp<0.001). o= FY B2 Yol A FRo} A4S AZsH= g
¥ 52 1 539 ERAE U w2 des et A 1A M
Aok= ZAolnt. §iH, 24 QoA 22 YH O] AAREE ool
&AHitinerant) &2 2E (3)NA FAAM 23 FAEE HoFAH(p
<0.05). ©t A 2 ad HulE 22 49EY 4), 94 344

(degree centrality)2] E3}7} Fsj 2] 1L o] 5A} H &t Aopgitt,



(B 4-2) BEHE|X|(Brokerage) X|&E1t AZ(ZT) ZH A CHSE OLS 3|1HEM
(1) ) ®) 4) ) ©) @) ®) ©) (10)
In_avg sal | In_avg_sal | In_avg sal | In_avg_ sal | In_avg sal | In_avg sal | In_avg sal | In_avg sal | In_avg_sal | In_avg sal
Degree -0.0049 | -0.0039 0.0319" 0.0161 0.0026 0.0004 | -0.0100 | -0.0128 0.0315" 0.0184
centrality_logz | (0.0096) | (0.0096) | (0.0141) | (0.0141) | (0.0112) | (0.0112 | (0.0110) | (0.0110) | (0.0120) (0.0118)
Softs el -0.0624 | -0.0574 | -0.1304™| -0.1103"| -0.1080"| -0.0926"| -0.1064"| -0.0907" | -0.1336™ | -0.1145"
0.0367) | (0.0367) | (0.0352) | (0.0353) | (0.0354) | (0.0356) | (0.0351) | (0.0354) | (0.0353) (0.0354)
e 0.0325" | 0.0309" | 0.04507| 0.03877| 003857 | 0.0347° | 00374 | 00334 | 00453 | 0.0394"
- (0.0132) | (0.0132) | (0.0131) | (0.0132) | (0.0135) | (0.0135) | (0.0133) | (0.01349 | (0.0131) (0.0132)
fe_top_industry 0.0874™ 0.1683"™ 0.1397™ 0.1389™ 0.1663™
- (0.0333) (0.0326) (0.0320) (0.0321) (0.0323)
coordinator_ 0.0964™  0.0883"™
logz (0.0129) (0.01306)
B 0.0263" | 0.0368"
itinerant_logz 0.0170) 0.0172)
representative_ 0.0706™"  0.0650""
logz (0.0152) | (0.0153)
gatekeeper_ 0.0870"|  0.0823™
logz 0.0147) | (0.0147)
liaison_logz DA 0.0359
- (0.0148) (0.0148)
Adj. R2 0.0331 0.0345 0.0151 0.0214 0.0221 0.0264 0.0258 0.0301 0.0154 0.0216
N 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000 | 3018.0000

¢ . Standard errors in parentheses, * p<0.05, *p<0.01, == p<0.001.
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238 = 7EES A AFEY 53HE £ L2 AAFEA] ofHt
$83S et FF YU UEYT Q7= HEYAY F 125 T
A5k o2 AAEojof & Aolck

4-3)2 A E1 DL +24 I He=o] tisf OLS IHE =

A AL AE AAG go] B AR EAu} Zo] mE mdof A
5 F, A2 S (degree centrality)?t HATHA Z2 AMS]A €
tY gulE BART. 2= (E 4-3)9) BZE (1)ofl4] Eo]

%o°], Burt®] 8 ¥E 5 Al %(constrain) HRHo] SAZH O Z §-ojn]
et &9 2TE HAt YA HESHE T E (effective size), BEA
(efficiency), ¥IAd(hierarchy) A|FE)2 BAZLE Fou|stt}. o=,
£ B2 A0 9 SAFot=, +RH R Ffol A= AA = &1

A2 o e 43S WA BE ofujgitt

AL o= ©
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4%

22 YEYI0A B27{2|X|Q| At =SAIE 7] 2= 24

E 4-3) 72X SY(Structural Hole) XS A=(2) 2F A0 gt OLS
3|2
@) @ €) 4)
In_avg_sal In_avg_sal In_avg_sal In_avg_sal

-0.0305" -0.0523 -0.0194 -0.0194
degree_logz

(0.0127) (0.1351) (0.0140) (0.0140)
Sof -0.0540 -0.0456 -0.0507 -0.0507

oIt

(0.0658) (0.0659) (0.0657) (0.0657)

-0.0066 0.0037 -0.0032 -0.0032
edu_level

(0.0503) (0.0505) (0.0513) (0.0513)
fe_top_ 0.1627™ 0.1743™ 0.1721™ 0.1721™
industry (0.0477) (0.0476) (0.0477) (0.0477)

-1.0971™
Constraint

(0.2613)

0.0006
effective_size
(0.0016)
0.3618
Efficiency
(0.2324)
-0.3618
Hierarchy
(0.2324)

Adj. R? 0.0168 0.0090 0.0105 0.0105
N 1062.0000 1062.0000 1062.0000 1062.0000

& . Standard errors in parentheses, * p<0.05, **p<0.01, ==+ p<0.001.
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E YAEE 7|z=E, 9= BEIS(Department for Business, Energy &
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EH 2-2) SkillAlAssessment ZE

class SkillATAssessment:

def __init (self, api_key: str, model: str = "gpt-4-turbo"):
AL 7]RF A7 A3 7S94

Args:
api_key: OpenAl API 7]
model: A GPT & (7124} gpt-4-turbo-preview)

self.client = OpenAl(api_key=api_key)

self.model = model

self.prompt_template = ""Thx ©A &HA(kil)oll Hsf 591 A&7 =2
"Al 7]8F AZF ARE%)' S 3EHE FO = A4St

[%‘7}71%]
_1 1_ ﬁJ_Q_Ag / H]—P_.._nl.ilﬂ /x}Eﬁ]. :,L}_i]. _9_0]/\4
- A4 0~100 F4= (0~20: ©JFL / 20~50: D& HZ /50~80: IE HZE /
80~100: ¥ &3}
- ZF S2EO| Al expertiserl..57} scoreE Wi, A|Z29] o]A AL HIds) =

-2 IHEE E29] Y82 o|o|& &= = E A Fo| AAIoHA 2Hgdglitt.
[3he] AHA]

- consensus.method = "mean_of round3"

- consensus.score_pct = round(mean(round32] 57 <))

- consensus.range_pct = [min(round3), max(round3)]

[HEEA] o] JSONEE &8 3le}. &7 dAE - AY 4] ]

{
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"skill": "{skill_name}",
"rounds": {{
"round1": {{
"expertiser]": {{'score_pct": <int), "comment": "({<=2002b"}},
"expertiser2": {{'score_pct": (int), "comment": "({<=200Zp>"}},
"expertiser3": {{'score_pct": {int), "comment": "({=2002p"},
"expertiser4": {{'score_pct": {int, "comment": "({<=200Z}"}},
"expertiser5": {{'score_pct": <int), "comment": "({<=2002p"}}
1
"round2": {{
"expertiserl": {{'score_pct": (int), "comment": "({<=200Zp>"}},
"expertiser2": {{"score_pct": <int), "comment": "({<=2002b"}},
"expertiser3": {{'score_pct": {int, "comment": "(<=200Z}"}},
"expertiser4": {{"score_pct": <int), "comment": "({<=2002b"}},
"expertiser5": {{'score_pct": {int, "comment": "({<=200Z}>"}}
1,
"round3": {{
"expertiser]": {{'score_pct": <int), "comment": "({<=2002b"}},
"expertiser2": {{'score_pct": (int), "comment": "¢({<=200Zp>"}},
"expertiser3": {{'score_pct": {int), "comment": "({=2002b"},
"expertiser4": {{'score_pct": {int, "comment": "({<=200Z}"}},
"expertiser5": {{'score_pct": <int), "comment": "({<=2002H"}}
1}
1,
"consensus": {{
"method": "mean_of round3’,
"score_pct": {int),
"range_pct": [{int), {int)],
"summary": "(¢(=200Z}>"
1
"meta’: {{
"skill_id": "(slug(AEA}-30] &))",
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"version": "v1.0",
"created_at": "{(ISO-8601: YYYY-MM-DDTHH:MM:SS+09:00)",
"language": "ko"
1
™

def call_gpt_api(self, skill_name: str, max_retries: int = 3) -» Dictl[str, Anyl:

i

GPT APl E&5t0] A7 7} 4=

Args:
skill name: H7}e A7 o|&

max_retries: o AA| = 315

Returns:
API -3 JSON Z4A]

i

prompt = self. prompt_template.format(skill_name=skill name)

for attempt in range(max_retries):
try:
response = self.client.chat.completions.create(
model=self.model,
messages=[
{'role": ‘"system', ‘content" "You are an expert panel
evaluating Al automation potential. Always respond with valid JSON only."},

non

{'role": "user", "content": prompt}
1,
temperature=0.7,

response_format={"type": "json_object"} # JSON HE= Z-AJ35}
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# SFol A JSON =+
result = json.loads(response.choices[0]. message.content)

return result

except json.JSONDecodeError as e:
print(f'JSON TH4] @ F (A= {attempt + 1}/{max_retries}): {e}")
if attempt == max_retries - 1:

raise

except Exception as e:
print(f'API 3& 2% (A% {attempt + 1}/{max_retries}): {e}")
if attempt == max_retries - 1:
raise

time.sleep(2 ** attempt) # |4 HQ I

return None

def process_dataframe(self,
df: pd.DataFrame,
skill_column: str = 'skill_name',
output_dir: str = 'ai_assessment_results',
batch_size: int = 5,

delay_seconds: int = 1) -) pd.DataFrame:

i

dlolejmz|Qle] wE Ao s B} 54y

Args:
df: 27 E5o] ZFg dlojE x| Y
skill_column: 22 o]So] £3t= G o]=
output_dir: 23} JSON 3+4-& A A5k tH e
batch_size: HJX] 2] 27] (API g0 E = =)

delay_seconds: API & 7+ XA A7+
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Returns:
Al 87} 27t 37 dlolg 2
# A7} A% D g 44

os.makedirs(output_dir, exist_ok=True)

# A3 AL G AE
results =[]

all_discussions = {}

# JAPE BAIE A tqdm ARE

skills = dflskill_column].tolist()

print(f'% {len(skills)}7} A2 B7} A2 ")

for i, skill in enumerate(tqdm(skills, desc="AZ H7} 21 34"):
try:
# GPT APl &
result = self.call_gpt_api(skill)

if result:
#3o] Haet ¥ ==
consensus_score = result['consensus'['score_pct']
score_range = result[' consensus']l['range_pct']

summary = result[' consensus']['summary']

# A3t A%

results.append({
‘skill_name': skill,
'ai_time_saving_pct': consensus_score,
'ai_score_min': score_range[0],

'ai_score_max': score_rangel[1],
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'ai_assessment_summary . summary

# 4 E2 W& A%

all_discussions(skill] = result

#7118 JSON A2 & A7}

skill filename = self. create_filename(skill)

with open(os.path.join(output_dir, f'{skill_filename}.json"), 'w',
encoding="utf-8') as f:

json.dump(result, f, ensure_ascii=False, indent=2)

else:
print(f'7d 3L {skill}of] gt H7}F Af")
results.append({
"skill name': skill,
'ai_time_saving_pct': None,
'ai_score_min': None,
‘ai_score_max': None,

'ai_assessment_summary : None

# APl Flo|E &9 =
if G + 1) % batch_size == 0:

time.sleep(delay_seconds * 2) # ¥jx| &= & 7} th7]
else:

time.sleep(delay_seconds)

except Exception as e:
print(f' @5 BFAY - {skill}: {e}")
results.append({

'skill name': skill,
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'ai_time_saving_pct': None,

il . PR

ai_score_min': None,

'ai_score_max': None,
'ai_assessment_summary': f'B7} 2% {str(e)}"

)

# AA E2 N85 shte] JSON ot 2 A4
with open(os.path.join(output_dir, 'all_discussions.json"), W,
encoding="utf-8') as f:

json.dump(all_discussions, f, ensure_ascii=False, indent=2)

# AYE HolHZH P02 et

results_df = pd.DataFrame(results)

# A& dlo| 5 e At ot
df with_ai = df.merge(results_df, left_on=skill_column,

right_on="skill_name', how="left")

# 55 & AA (skill_name°] °]4] Q)= %)
if 'skill name' in df with ai.columns and skill column != 'skill name':

df_with_ai = df_with_ai.drop('skill_name', axis=1)

#4789 &9

print(f\nF7} &=1")

print(f'- 3 {results_df['ai_time_saving_pct'].notna().sumQ}7l")

print(f'- A: {results_df['ai_time_saving_pct'].isna().sum(}7§")

print(f'- Bt Al A7t BHE: {results_df['ai_time_saving_pct'].mean():.
161%")

print(f'- A3} A% 1A]: {output_dir}/")

return df_with_ai
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def _create_filename(self, skill_name: str) - str:

i

A7 o5& Tdg o= ¥k (slug F4)

Args:

skill_name: Y& A7 o]

nlm

Returns:

AP0 2 A 7F5T B4

i

import re

# -2 FA|otE], E5EANE sto]Eog ¥F
filename = re.sub(r'["\w7}-&\s-1', "', skill_name)
filename = re.sub(r'[-\s]+', '-', filename)

return filename.lower()
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