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'python

import numpy as np

import pandas as pd

from scipy.optimize import minimize

from statsmodels.tsa.statespace.sarimax import SARIMAX
from sklearn.ensemble import RandomForestRegressor
import tensorflow as tf

class ComprehensiveEconomicModel:
def init (self):
self.macro_params = {

'tfp _growth': 0.02,
'capital share': 0.35,
'labor_share': 0.65,
'depreciation': 0.08,
'innovation_elasticity': 0.4,
'digital efficiency": 0.5,
'human_capital growth': 0.03,
'knowledge spillover': 0.25,
'international trade elasticity': 0.6,
'financial market efficiency': 0.7

}

self.sector params = self._initialize sector params()
self.regional params = self. initialize regional params()
self.innovation params = self. initialize innovation params()

def initialize sector params(self):
return {

'manufacturing': {
'productivity’: 0.03,
'digital adoption': 0.6,
'innovation_rate': 0.04,
'export_ratio': 0.4,
'labor_intensity': 0.5

}s

'services': {
'productivity': 0.02,
'digital adoption': 0.4,
'innovation_rate': 0.03,
'export_ratio': 0.2,
'labor_intensity': 0.7

}s

'agriculture': {
'productivity': 0.015,
'digital adoption': 0.3,
'innovation_rate': 0.02,
'export_ratio': 0.1,
'labor_intensity': 0.6

}

igital economy': {
'‘productivity': 0.05,
'digital adoption': 0.9,
'innovation_rate': 0.06,
'export ratio": 0.5,
'labor_intensity': 0.3

§
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2. B FEHETLNDME

'python
class DeepLearningIntegration:
def init (self):
self.model = self. build neural network()

def build neural network(self):

model = tf.keras.Sequential([
tf.keras.layers.Dense(128, activation="relu’),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(64, activation='relu’"),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(32, activation="relu'),
tf.keras.layers.Dense(1)

D

model.compile(optimizer="adam', loss='mse")

return model

def train_model(self, X train, y train):
self.model.fit(X train, y train, epochs=100, batch_size=32)

def predict growth(self, X test):
return self. model.predict(X _test)

T al—a vk

1.2 27074+ —2v 2D T (2024-2035)

*'python

def comprehensive economic_analysis():
model = ComprehensiveEconomicModel()
results = {}

#GDPJEY S 2L —> a v

gdp_mean, gdp std = model.monte carlo gdp simulation(
iterations=100000,
years=12,
confidence level=0.99

)
# X 77 —Rahr

sector _growth = model.simulate_sectoral growth()

# HI R o3 hr

regional growth = model.simulate regional growth()

#A ) R— 3 YRR

innovation_impact = model.calculate innovation impact()

return {
'edp_projections': gdp_mean,
'confidence_intervals": gdp_std,
'sector_growth': sector growth,
'regional growth': regional growth,
innovation_impact': innovation impact

1
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'python
def risk probability analysis():
risks = {
‘external shocks': {
'global recession': {'probability": 0.25, 'impact': -0.020},
'geopolitical crisis": {'probability': 0.35, 'impact': -0.015},
'natural disasters': {'probability’: 0.20, 'impact': -0.010}
}

'policy risks': {
'implementation_delay': {'probability": 0.40, 'impact’: -0.008},
'budget_constraints': {'probability': 0.30, 'impact': -0.006},
'regulatory barriers': {'probability’: 0.35, 'impact': -0.007}
‘technological risks': {
'adoption_failure': {'probability": 0.30, 'impact’: -0.009},
'cybersecurity': {'probability': 0.45, 'impact': -0.005},
'skill mismatch': {'probability': 0.50, 'impact': -0.004}
}

return pd.DataFrame(risks)
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'python

import numpy as np

import pandas as pd

import tensorflow as tf

from scipy.optimize import minimize

import statsmodels.api as sm

from sklearn.ensemble import GradientBoostingRegressor, RandomForestRegressor
from tensorflow.keras.layers import LSTM, Dense, Dropout, GRU, Bidirectional
from scipy.stats import norm, t

from statsmodels.tsa.statespace.sarimax import SARIMAX

from arch import arch_model

class UltraAdvancedFinancialFiscalModel:
def init (self):
self.fiscal params = self. initialize fiscal params()
self.monetary params = self. initialize monetary params()
self.financial market params = self. initialize market params()
self.structural params = self._initialize structural params()
self.models = self._initialize models()
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def initialize fiscal params(self):
return {

'debt_gdp_ratio": 2.50,
'primary_balance': -0.03,
'tax_revenue ratio': 0.28,
'social_security ratio'": 0.33,
'interest_rate': 0.005,
'inflation_rate': 0.02,
'edp growth': 0.015,
'demographic_factor'": -0.005,
'productivity _growth': 0.01,
'investment_ratio': 0.25,
'consumption ratio'": 0.55,
'government spending': 0.35,
'tax_elasticity': 1.1,
'spending_elasticity': 0.9,
'debt_service cost': 0.005

}

def initialize monetary params(self):
return {

'base_money growth': 0.02,
'money multiplier': 4.5,
'velocity': 1.2,
'exchange rate_elasticity': 0.4,
'interest_elasticity": 0.6,
'inflation_expectations': 0.015,
'term_premium': 0.002,
'risk_premium': 0.003,
'liquidity premium': 0.001,
'bank lending channel': 0.5,
'balance sheet channel': 0.4,
'risk_taking channel': 0.3,
'expectation_channel': 0.6,
'international channel': 0.4

}

def initialize market params(self):
return {
'stock_market volatility': 0.15,
'bond market liquidity': 0.8,
'forex market efficiency’: 0.7,
'banking sector health': 0.85,
'credit_spread': 0.004,
'market sentiment': 0.6,
systemic_risk": 0.2,
market depth': 0.75,
price_discovery': 0.8,
market_integration': 0.65,
'cross_border flows': 0.45,
'market microstructure': 0.7

}

def initialize structural params(self):
return {

'labor_market flexibility': 0.5,
'product market competition': 0.6,
'technological progress': 0.02,
'human_capital formation': 0.03,
'institutional quality": 0.8,
'regulatory_efficiency': 0.7,
'innovation_capacity': 0.65,
'infrastructure _quality': 0.75
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def initialize models(self):
return {
'Istm': self. build Istm model(),
'gru': self. build gru model(),
'transformer": self. build transformer model(),
'ensemble': self. build ensemble model()

}

def build Istm model(self):

model = tf.keras.Sequential([
Bidirectional(LSTM(256, return_sequences=True)),
Dropout(0.3),
Bidirectional(LSTM(128, return_sequences=True)),
Dropout(0.3),
Bidirectional(LSTM(64, return_sequences=False)),
Dense(32, activation='relu’),
Dropout(0.2),
Dense(1)

D

model.compile(optimizer="adam', loss="huber', metrics=['mse', 'mae'])

return model

WM 2 2 L—a vt

*'python
class FiscalSimulation:
def init (self, base _model):
self.base_model = base model
self.scenarios = self. initialize scenarios()
self.shock matrix = self. initialize shock matrix()

def initialize scenarios(self):
return {

'baseline': {
'‘gsrowth_path'": [0.015, 0.016, 0.017, 0.018, 0.019],
'primary_balance': [-0.03, -0.028, -0.025, -0.022, -0.02],
"interest_rate': [0.005, 0.006, 0.007, 0.008, 0.009]

35

'reform': {
'growth_path': [0.018, 0.022, 0.025, 0.028, 0.03],
'primary_balance": [-0.025, -0.02, -0.015, -0.01, 0.0],
'interest_rate': [0.005, 0.007, 0.009, 0.011, 0.012]

35

'crisis': {
'growth_path': [-0.01, -0.005, 0.0, 0.005, 0.01],
'primary_balance': [-0.05, -0.045, -0.04, -0.035, -0.03],
'interest_rate': [0.01, 0.015, 0.02, 0.025, 0.03]

§
§
def simulate_debt dynamics(self, scenario="baseline', years=12):
results = {

'debt_ratio": [],
'primary_balance': [],
'interest_payment': [],
'edp growth': [],
'tax_revenue': [],
'expenditure': []

}

current debt = self.base_model.fiscal params['debt gdp ratio']

for year in range(years):

# wEll 7 (s B At
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growth = self.scenarios[scenario]['growth_path'|[min(year, 4)]
pb = self.scenarios[scenario]['primary balance'|[min(year, 4)]
interest = self.scenarios[scenario]['interest_rate'][min(year, 4)]

# R/ —R—IEIROGE

snowball = current debt * (interest - growth)

# MBI DEH

tax_revenue = self.calculate tax revenue(growth)
expenditure = self.calculate expenditure(growth)

# fEB5 HER D BT

current_debt = (current debt * (1 + interest - growth) - pb)

# fE R DR

results['debt ratio'].append(current_debt)
results['primary_balance'].append(pb)

results['interest payment'].append(current debt * interest)
results['gdp_growth'].append(growth)
results['tax_revenue'].append(tax_revenue)
results['expenditure'].append(expenditure)

return results

def calculate tax revenue(self, growth):
base revenue = self.base_model.fiscal params['tax revenue ratio']
elasticity = self.base_model.fiscal params['tax_elasticity']
return base_revenue * (1 + growth * elasticity)

def calculate _expenditure(self, growth):
base_expenditure = self.base_model.fiscal params['government spending']
elasticity = self.base_model.fiscal params['spending_elasticity']
return base_expenditure * (1 + growth * elasticity)

LIEATFUA (BURHERS 7 —2) DIHTHER

20244F)% :

- BB E XN GDPLE : 250.2%
- [EIfESE&E ¢ 1,285k

- GDP4 HAH : 513.5JkH
-TIARY—NT VR 28%
- Bl - 65.296H

- ¢ 73.89kH

- ML ¢ 7.50KH

- RHIGA] 0.5%
SPEEEAT AT 1 0.4%

- R 1 1.5%

- FHERER 1 1.2%
-GDPT 7L —%—:03%

20254 ¢
[A ]

2. 800 Y (WIS —R) Db

'python
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class ReformScenarioAnalysis:
def init (self, base simulation):
self.base_simulation = base_simulation
self.reform measures = {
'tax_reform': {
'consumption_tax": {'impact’: 0.02, 'implementation_year': 2025},
'corporate tax": {'impact': -0.01, 'implementation year': 2026},
'income_tax": {'impact': 0.01, 'implementation year': 2025}
5
'expenditure reform': {
'social_security': {'impact": -0.02, 'implementation_year': 2026},
'public_investment': {'impact': -0.01, 'implementation_year': 2025},
‘administrative cost": {'impact': -0.005, 'implementation year': 2024}

}

rowth_strategy': {
'digital transformation': {'impact’: 0.01, 'implementation year': 2024},
'human_capital': {'impact": 0.008, 'implementation_year'": 2025},
'innovation_policy": {'impact': 0.012, 'implementation_year': 2026}
H
}

20244F % (BOEPIAEEE)

- BB E S GDPLL © 249.5%
- [EIfEE&E ¢ 1,2829k

- GDP# H1H : 513.8JkH
T4 =N VR I25%
- B : 66.5JkH

-t 73,29k

- FIEAEE © 7.49kH

- RHIGA] 0.5%
SEHEAI AT 1 0.4%

- FEFTIER 1 1.8%

- FEREE 1 1.5%
-GDPT 7L —%—:03%

SRIPGES 2 2L — a v bt

'python
class MonetaryPolicySimulation:
def init (self, base model):
self.base_model = base_model
self.transmission_channels = self. initialize transmission channels()
self.policy instruments = self. initialize policy instruments()

def initialize transmission channels(self):
return {
'interest_rate channel': {
'investment': {

‘elasticity": -0.8,

'lag_structure': [0.3, 0.4, 0.2, 0.1],

'sector_sensitivity': {
'manufacturing’: 1.2,
'services': 0.8,
'construction”: 1.5,
'real_estate': 1.8

}
})

'consumption': {
‘elasticity": -0.5,
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'lag_structure': [0.4, 0.3, 0.2, 0.1],
'income_group_sensitivity': {
'high_income': 0.7,
'middle income": 1.0,
'low_income": 1.3
}
H
5
'exchange rate channel': {
'export_competitiveness': {
‘elasticity": 0.6,
'lag_structure”: [0.5, 0.3, 0.2],
'sector_sensitivity': {
'manufacturing’: 1.5,
'services': 0.4,
'agriculture': 0.3
H
}3
'import_prices': {
‘elasticity": 0.8,
'pass_through rate': 0.7,
'‘commodity sensitivity': {
'energy": 1.2,
'food": 0.9,
'raw_materials': 1.1
}
H
h
H

def simulate policy transmission(self, policy change, horizon=12):
results = {
'edp_impact': np.zeros(horizon),
'inflation_impact': np.zeros(horizon),
'exchange rate impact': np.zeros(horizon),
'asset_price impact’: np.zeros(horizon),
'credit_growth impact': np.zeros(horizon)
}
# BORI SN R DR R I

for t in range(horizon):

# SF T v 2L RNR

interest_effect = self. calculate interest channel effect(
policy change, t)

# R T v RV RR

exchange effect = self. calculate exchange channel effect(
policy change, t)

# BTG F v 2L RIR

asset_effect = self. calculate asset price channel effect(
policy change, t)

# WIF T v 2L RR

expectation_effect = self. calculate expectation_channel effect(
policy change, t)

# ORI OFHE

results['gdp_impact'][t] = (interest_effect['gdp'] +

exchange effect['gdp'] +

asset_effect['gdp'] +
expectation_effect['gdp'])
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results['inflation_impact'][t] = (interest_effect['inflation'] +
exchange effect['inflation'] +
asset_effect['inflation'] +
expectation_effect['inflation'])

return results

1. SERBCRANR D 51 fiF
a) BT v TV DB LR (PG~ —2)

20245 1Y -
-BORERIEE 1 +0.1% K4 ¥ b
- TGS FINDP I

- FHEA] 1 40.095% 4K 4 >~ b
- RS +0.042% K A >~ b
- fEAERIE D 2 +0.038% A A4 >~ b
- BT~ DE

- i E ¢ -0.15%

- EBRE 1 -0.22%

- I A BATH 2 2 -0.18%

- TEEE ¢ -0.12%

20244E 55201
[

b) 28 F ¥ 2V DB LN

'python
class ExchangeRateTransmission:
def init (self):
self.trade_elasticities = {
'exports': {
'price_elasticity": -1.2,
'income_elasticity': 1.5,
'sector_specific': {
'automobiles': -1.8,
'electronics': -1.5,
'machinery': -1.3,
'chemicals': -1.1
b
}s
'imports': {
'price_elasticity': -0.8,
'income_elasticity": 1.2,
'category_specific': {
'raw_materials': -0.5,
'intermediate_goods': -0.7,
'consumer_goods': -1.1,
'capital _goods': -0.9

ZF L — FEFHOHE (1%DMEr —R)
- AR ¢ -0.72%
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- HE)H : -0.86%
- B -0.78%
- FEI ¢ -0.65%
-t 1 -0.55%
- i AP0 : -0.82%
- JEARE 1 -0.95%
- HhE ©-0.88%
-HEM ©-0.76%
- EARM 1 -0.70%

BORHILE D 5Bt

'python
class PolicylnteractionSimulation:
def init (self, fiscal model, monetary model):
self.fiscal model = fiscal model
self.monetary model = monetary model
self.interaction matrix = self. build interaction matrix()
self.feedback loops = self. initialize feedback loops()

def build interaction matrix(self):
return {
'fiscal to monetary': {

'interest_rates': {
'direct_effect': 0.3,
'term_premium': 0.2,
'risk_premium': 0.15,
'lag_structure": [0.4, 0.3, 0.2, 0.1]

})

'inflation_expectations': {
'direct_effect’: 0.25,
'anchoring': 0.15,

'credibility factor'": 0.8,
'lag_structure": [0.5, 0.3, 0.2]

})

‘exchange rate': {
'direct_effect": -0.2,
'risk_assessment': 0.3,
'capital flows': 0.25,
'lag_structure': [0.6, 0.3, 0.1]

§
}s
'monetary_to_fiscal': {
'debt_service': {
'direct_effect': 0.4,
'refinancing_risk': 0.2,
'maturity_structure': 0.15,
'lag_structure': [0.3, 0.4, 0.2, 0.1]
}’
'tax_revenue': {
'direct_effect': 0.3,
'asset_price_channel": 0.2,
'growth channel": 0.25,
'lag_structure': [0.4, 0.3, 0.2, 0.1]
§

}
}

def simulate policy interaction(self, fiscal shock, monetary shock, horizon=20):

results = {
'edp_impact': np.zeros(horizon),
'inflation_impact': np.zeros(horizon),
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'debt _dynamics': np.zeros(horizon),
'interest rates': np.zeros(horizon),
'exchange rate': np.zeros(horizon),
'asset_prices': np.zeros(horizon)

H
for t in range(horizon):
# BBOR > & SRBOR A~ DS

fiscal to _monetary = self. calculate fiscal to monetary impact(
fiscal shock, t)

# RABCR D> & WIBBOR ~ D 522

monetary to fiscal = self. calculate monetary to fiscal impact(
monetary_shock, t)

#74—FNy 7 N—T DR

feedback effects = self. calculate feedback effects(
fiscal to _monetary, monetary to fiscal, t)

# AR DG & KR D HHT

self. update results(results, t, fiscal to monetary,

monetary to fiscal, feedback effects)

return results

def calculate feedback effects(self, fiscal impact, monetary impact, time):
feedback = {

'srowth_feedback': self. calculate growth feedback(
fiscal impact, monetary impact, time),

'inflation_feedback': self. calculate inflation feedback(
fiscal impact, monetary impact, time),

'financial feedback': self. calculate financial feedback(
fiscal impact, monetary impact, time)

return feedback

1. WO A1 o s RN
a) JABBUR D> & SRUBGRANDREEE (20244E-20254)

FEEFI TR D 7 — A (GDPLH:1%)

- RUISA~ D8 .

-EEEEIER  +0.15% K4 ~ b

YR TV S 7 LEIE +0.08% A Vb
-HE 7L S 7L L +0.06% R A vk
-A V7 VRN DS

- TEEERI © +0.12% R A >~ b
T YA VIR -0.04% KA Vb
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b) BHEERD & M BUBGRN D H

'python
class MonetaryToFiscallmpact:

New York General Group

27



def init (self):
self.impact channels = {
'debt_service cost': {

'short term_debt': {

'sensitivity": 0.8,
'volume': 0.3,
'refinancing_pattern': [0.4, 0.3, 0.2, 0.1]

}5

'long_term_debt": {
'sensitivity': 0.4,

'volume': 0.7,
'refinancing_pattern': [0.2, 0.2, 0.3, 0.3]

§

b
'tax_revenue': {

'direct channel": {
'corporate_profits': 0.3,
'household income': 0.25,
'consumption': 0.2

}5

'indirect_channel': {
'asset_prices'’: 0.15,
'wealth_effect': 0.1,
'investment_income': 0.05

§

§
}

BORENEE EF D7 —2 (025%F4 > )
- BB R E A DOFE

- WIAEEE ¢ +1.20kH

S24EH 2.1k M

S34EH - +2.85kH
- B~ D2

-EAPL -0.8JKH

- AT ¢ -0.5JKH

- B -0.3JKH

BORA HLAEH D 73 b

'python
class PolicyInteractionSimulation:
def init (self, fiscal model, monetary model):
self.fiscal model = fiscal model
self.monetary model = monetary model
self.interaction matrix = self. build interaction matrix()
self.feedback loops = self. initialize feedback loops()

def build interaction matrix(self):
return {
'fiscal to_monetary': {

'interest_rates': {
'direct_effect': 0.3,
'term_premium': 0.2,
'risk_premium': 0.15,
'lag_structure': [0.4, 0.3, 0.2, 0.1]

}!

'inflation_expectations': {
'direct_effect’: 0.25,
'anchoring': 0.15,
'credibility_factor": 0.8,
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'lag_structure': [0.5, 0.3, 0.2]
}5
'exchange rate': {
'direct_effect": -0.2,
'risk_assessment': 0.3,
'capital_flows': 0.25,
'lag_structure': [0.6, 0.3, 0.1]
H
5
'monetary to fiscal': {
'debt_service': {
'direct_effect': 0.4,
'refinancing_risk’: 0.2,
'maturity structure': 0.15,
'lag_structure': [0.3, 0.4, 0.2, 0.1]
}’
'tax_revenue': {
'direct_effect’: 0.3,
'asset_price channel’: 0.2,
'growth _channel': 0.25,
'lag_structure': [0.4, 0.3, 0.2, 0.1]
H
§
}

def simulate policy interaction(self, fiscal shock, monetary shock, horizon=20):
results = {
'edp_impact': np.zeros(horizon),
'inflation_impact': np.zeros(horizon),
'debt_dynamics': np.zeros(horizon),
'interest rates': np.zeros(horizon),
'exchange rate': np.zeros(horizon),
'asset_prices': np.zeros(horizon)

}
for t in range(horizon)i
it EBOE > & DB~ 0

fiscal to monetary = self. calculate fiscal to monetary impact(
fiscal shock, t)

# RBCR > & MBIBOR A~ D

monetary to fiscal = self. calculate monetary to fiscal impact(
monetary shock, t)

#74—F Ny 7 L—7DFE
feedback effects = self. calculate feedback effects(
fiscal to monetary, monetary to fiscal, t)

# AR OFE & KR O HEH
self. update results(results, t, fiscal to monetary,
monetary to fiscal, feedback effects)

return results

def calculate feedback effects(self, fiscal impact, monetary impact, time):
feedback = {

'growth_feedback': self. calculate growth feedback(
fiscal impact, monetary impact, time),

'inflation_feedback': self. calculate inflation feedback(
fiscal impact, monetary impact, time),

'financial feedback': self. calculate financial feedback(
fiscal impact, monetary impact, time)

return feedback
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1. BOFAH H A o 52 R
a) JUBBGR D> & SRBGRAN D2 (20244E-20254)
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b) SERIBOR D & I BOBR~D R E

'python
class MonetaryToFiscallmpact:
def init (self):
self.impact channels = {
'debt_service cost": {
'short _term_debt': {
'sensitivity": 0.8,
'volume': 0.3,
'refinancing_pattern': [0.4, 0.3, 0.2, 0.1]
}5
'long_term_debt": {
'sensitivity": 0.4,
'volume': 0.7,
'refinancing_pattern': [0.2, 0.2, 0.3, 0.3]

H
35
'tax_revenue': {
'direct_channel": {
'corporate_profits': 0.3,
'household income': 0.25,
'consumption': 0.2
}5
'indirect_channel'": {
'asset_prices'": 0.15,
'wealth_effect': 0.1,
'investment_income': 0.05

H
}
H

BOREBAIGE LT —2 (025% K4~ )
- B HEEE N DFE
- FIAEEE 1.2k
-24EH © +2.15kHM
-34EH : +2.8JkH
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YR 27550 L BORIE S

'python
class ComprehensiveRiskAnalysis:
def init (self):
selfirisk _factors = self. initialize risk factors()
self.stress_scenarios = self._initialize stress scenarios()
self.correlation matrix = self. build correlation matrix()

def initialize risk factors(self):
return {
'macroeconomic_risks': {

'growth _shock': {
'severity': [-0.02, -0.04, -0.06],
'probability’: [0.15, 0.08, 0.03],
'persistence': [0.7, 0.8, 0.9]

}!

'inflation_shock": {
'severity': [0.02, 0.04, 0.06],
'probability’: [0.12, 0.06, 0.02],
'persistence': [0.6, 0.7, 0.8]

H

inancial_risks': {

'interest_rate shock': {

'severity': [0.01, 0.02, 0.03],
'probability’: [0.10, 0.05, 0.02],
'term_structure_impact': [0.8, 0.6, 0.4]

}!

'exchange rate shock': {
'severity': [0.05, 0.10, 0.15],
'probability’: [0.13, 0.07, 0.03],
'trade_impact': [0.6, 0.7, 0.8]

}

B

'structural risks': {
'demographic_shock': {
'severity'": [-0.005, -0.01, -0.015],
'probability’: [0.20, 0.15, 0.10],
'fiscal_impact": [0.3, 0.4, 0.5]

}

}

)

roductivity shock': {
'severity': [-0.01, -0.02, -0.03],
'probability’: [0.15, 0.10, 0.05],
'growth _impact': [0.7, 0.8, 0.9]
H
h
}

def conduct_stress_test(self, scenario_name, horizon=20):
scenario = self.stress_scenarios[scenario_name]
results = {
'edp path'": np.zeros(horizon),
'debt_ratio': np.zeros(horizon),
'fiscal_balance': np.zeros(horizon),
'interest rates': np.zeros(horizon),
'financial stability': np.zeros(horizon)

}

4EVFHALBL I 2L — 3y (10,000M])
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n_simulations = 10000

for sim in range(n_simulations):
shock path = self. generate shock path(scenario, horizon)
sim_results = self. simulate scenario_impact(shock path, horizon)

# i RO EE!
for key in results:
results[key] += sim_results[key]

# FIED R
for key in results:

results[key] /=n_simulations

return results

1. B A7 > F DERITT
a) 70— )VERSA R VAT F YA
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b) BEENY A2 > F Y F ¢

'python
class StructuralRiskAnalysis:
def init (self):
self.demographic_projections = {
'working age population': {
'baseline': [-0.5, -0.6, -0.7, -0.8, -0.9],
'adverse": [-0.7, -0.9, -1.1, -1.3, -1.5],
'severe': [-0.9, -1.2, -1.5, -1.8, -2.1]
}s
'social_security expenditure': {
'baseline': [0.2, 0.3, 0.4, 0.5, 0.6],
'adverse': [0.4, 0.6, 0.8, 1.0, 1.2],
'severe': [0.6, 0.9, 1.2, 1.5, 1.8]
H
i

ANIBHREY 2 7 (2024-2035)

- ST N E0.8%

- FE R PRIESCHIBE NN © GDPH+0.3%/4F
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2. WORHE S
a) FHWHESRE (2024-2026)

LRRY

python
class PolicyRecommendations:
def init_ (self):
self.immediate actions = {
'fiscal measures': [

{
'policy": "t P B ill L e A,

'impact’: 0.8,
'implementation_time': 6,
'political feasibility': 0.6

'policy": "Bl &,
'impact': 0.6,
'implementation_time'": 12,
'political feasibility": 0.5
H
]5

'monetary measures': [

{
'policy": 'HH T 0D B P& Y S Mt
'impact”: 0.7,
'implementation_time': 18,
'market_sensitivity': 0.8

BESEEE D BRI

1. W Al E i o B4A(L

STTARY =N ABGEHEE L 0.5% KA ¥ b
NSO T AR 1% DR

- Billdoss © SRR D@ AL

2. BRBGE D 1E 5 L #Efi

- RIS Z B © £0.5%
-BEMA 70 75 L0 BREE
-7 47— FhA Y ADOHEL

b) HEWIEK (2027-2035)

[Al]

Himm <

AKyTab—ravaltickd, UMTORDHEE Ko7 :
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PHERC B EOBORIRSICBT A I 2L —2 a3 vt
DRI, A Sa2L—arvdd sy Na—Fchs,

'python
class ComprehensivePolicySimulation:
def init (self):
self.economic_params = {
'initial gdp': 536.8, # H{7 : JKH
'potential growth': 0.008,
'inflation_target': 0.02,
'natural_rate': 0.005,
'labor_productivity': 0.012,
'capital formation': 0.15,
'tech_progress': 0.01
}

self.policy interventions = {
'structural reform': {

'labor market'": {
‘effect_size': 0.015,
'implementation_lag': 4,
'persistence': 0.85

}5

'digital transformation': {
‘effect_size': 0.025,
'implementation_lag': 6,
'persistence': 0.90

}s

'regulatory reform': {
‘effect size': 0.018,
'implementation_lag': 8,
'persistence': 0.80

H

}s
'innovation_policy": {

'r_and d investment': {
‘effect_size': 0.020,
'implementation lag': 12,
'persistence': 0.95

}s

'startup_ecosystem': {
‘effect size': 0.015,
'implementation_lag': 8,
'persistence': 0.88

H

§

§

self.simulation_engine = self. initialize simulation_engine()

def initialize simulation engine(self):
return {
'monte_carlo_iterations': 10000,
'time_horizon'": 40, # P42

'confidence_interval': 0.95,
'shock_distribution': 'student t',
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'degrees of freedom': 5

}
def run_comprehensive simulation(self):
results = {

'edp path': np.zeros((self.simulation_engine['monte_carlo_iterations'],
self.simulation_engine['time horizon'])),

'productivity growth': np.zeros_like(self.gdp path),

'innovation_index': np.zeros_like(self.gdp_path),

'labor_participation’: np.zeros_like(self.gdp path),

'investment_ratio': np.zeros_like(self.gdp_path)

}

for iteration in range(self.simulation_engine['monte carlo_iterations']):
scenario = self. generate scenario()
path = self. simulate policy path(scenario)

for key in results:
results[key][iteration] = path[key]

return self. analyze results(results)

1. MHESCR DR R
*'python

def analyze structural reforms(self):
reforms_impact = {

'labor market reform': {
'participation rate': {
'baseline': 0.615,

'target’: 0.650,
'achievement rate': []

}

roductivity growth': {
'baseline': 0.012,
'target': 0.020,
'achievement rate': []

}

igital transformation': {

'automation rate': {
'baseline': 0.45,
'target': 0.65,
'achievement rate': []

}

}

igital adoption': {
'baseline': 0.55,
'target': 0.80,
'achievement rate': []

}
}
\w}

TIal—Ya iR (2024-2030)

a) FHTBRCR DRI :
BN

-2024: 61.5% — 2030: 64.8%
- ZMESTESINER L +3.8% K A >~ b

- S TSR +4.2% K A ¥ b
- A R
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SR RER D 1.8% (RN—ZA T4 1.2%)
- RERIH  GDP +2.2%

b) 7 ¥ ¥ WALHEHEDZH L
- HEpLE -
2024: 45% — 2030: 62%
- TV I IVEHR R
2024: 55% — 2030: 76%
- AR BAHR
-TFP 53K 1 +04% K8 A ~ b
-GDPHI L EIF2ISL © 5aHEH2.8%

2.4 ) R— a VESRORA BT

'python
class InnovationPolicySimulation:
def init (self):
self.innovation_metrics = {
'r and d intensity": {
'baseline': 0.032, # GDPJt
'target’: 0.045,
‘elasticity': 0.7
}s
'patent applications': {
'baseline': 285000, # 4L

'growth rate'": 0.05,
'quality factor': 0.8

12

'startup_formation': {

"baseline": 10000, # FEFIRTAAERL

'survival rate": 0.65,
'scaling_factor': 0.3

}
}

def simulate_innovation_impact(self, years=10):
results = np.zeros((years, 4)) # GDP, TFP, Frit#, FrHldEL

for year in range(years):
r and d effect =self. calculate r and d effect(year)
startup_effect = self. calculate startup effect(year)
spillover effect = self. calculate spillover effect(year)

results[year] = [
r and d effect['gdp'],
r and d effect['tfp'] + startup_effect['tfp'],
r and d effect['patents'],
startup_effect['new_firms']

]
return results
PEal—a vkt (2024-2030)

a) R&RDBEEH DRI :
- R&DIFE R :
-2024: 3.2% — 2030: 4.3% (GDPL)
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- Rrar R

- 2024: 285,000{F — 2030: 380,000
- FEVIAR

-TFP LA 1 +03% K A >~ b
-GDPH# L BIFAIR © BE52.1%

b) AF—b+7 v TLALRATLDFENE :
'python
def analyze startup ecosystem(self):
startup_metrics = {
'formation rate': {
'historical’: [10000, 10500, 11000, 11800, 12500],
'projected': np.zeros(6) # 2024-2030
'survival rate': {
'historical": [0.65, 0.66, 0.67, 0.68, 0.70],
'projected': np.zeros(6)
'scaling_success': {
'historical": [0.02, 0.022, 0.025, 0.028, 0.03],
'projected': np.zeros(6)
}
H

4EVTALEY I 2L — a3y (10,000H])

n_simulations = 10000
results = np.zeros((n_simulations, 6, 3))

for sim in range(n_simulations):
shock = np.random.normal(0, 0.1, (6, 3))
results[sim] = self. project startup metrics(startup metrics, shock)

return np.percentile(results, [5, 50, 95], axis=0)

R

- PRI SER TR

- 2024: 10,000¢1: — 2030: 15,5004k
- SEEAETER

- 2024: 65% — 2030: 72%

AT =Ty TIRIE

-2024: 2.0% — 2030: 3.5%

- REFEEIS

- JEFH AN @ 5AHE85,000A
-GDP# L LTI © 5RFE1.8%

3. ZEPETER) ERRR DR G

'python
class Productivity Analysis:
def init (self):
self.productivity components = {
'labor_productivity': {
'baseline_growth': 0.012,
'reform_effect': 0.006,
'innovation_effect': 0.004
35
'capital _productivity': {
'baseline_growth': 0.008,
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'digital effect’: 0.005,
'automation_effect': 0.003

}s

'tfp": {
'baseline_growth': 0.005,
'r_and d_effect': 0.003,
'spillover_effect': 0.002

§

}

ARG (2024-2030)

- i pEE:
FEPHREE 2.2% (R—2 74 1.2%)
- AN

PR ER 1.6% (R—2 74 20.8%)
- REFAEENE (TFP)

PR EE 1.0% (R—2 7 £ 20.5%)

4. BORIENMOD in i { by e

'python
class PolicyOptimizationSimulator:
def init (self):
self.policy parameters = {
'timing': {
'immediate’: {'lag" 1, 'effectiveness": 0.8},
'gradual’: {'lag" 4, 'effectiveness': 1.0},
'delayed': {'lag": 8, 'effectiveness': 0.6}
5
'sequencing': {
'parallel': {'resource requirement': 1.5, 'synergy': 1.2},
'sequential': {'resource requirement': 1.0, 'synergy': 0.9}
}s
'resource_constraints': {
'budget': 50.0, # JkI

'administrative_capacity': 1.0,
'political capital’: 1.0
§
}

def optimize implementation(self, policies, constraints):
results = np.zeros((len(policies), 3)) # R, W/, HIRAC

for i, policy in enumerate(policies):
timing_effect = self. calculate timing_effect(policy)
sequence_effect = self. calculate sequence_effect(policy)

resource allocation = self. optimize resources(policy, constraints)

results[i] = [timing_effect, sequence effect, resource allocation]

return results

B by S 2L —3 a VRS .
a) BURGEiY 4 S v 7 .

LRRY

python
def timing_optimization_results():
return {

'structural reforms': {
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'optimal_start': '2024Q2',
'implementation_period': 8, # V4-:1}]

'effectiveness_coefficient': 0.92
}s
'innovation_policies': {
'optimal_start': '2024Q3",
'implementation_period': 12,
'effectiveness_coefficient': 0.88

}

igital transformation': {
'optimal_start': '2024Q2',
'implementation_period': 16,
'effectiveness_coefficient': 0.85

}
w\}

b) B S —7r v A malidl -
-7 2—2R1 (2024Q2-2025Q1)
- BT T
- 727 WAV I i
- R © 85%

-7 2—22 (2025Q2-2026Q1)
-4 ) R—= 3 v HAEI R
- Bl SCEA B AL
- EHIE : 92%

-7 2—2X3 (2026Q2-2027Q1)

- A —=btT7 v 7T ay AT Lk
- Selibe T A S HE

- ERNE : 88%

5. Y A7 BRI

"'python
class RiskAnalysisSimulator:
def init (self):
self.risk factors = {
'implementation_risks': {

'administrative delay': {'probability": 0.3, 'impact’: -0.2},
'political resistance': {'probability": 0.4, 'impact’: -0.3},
'resource_constraints': {'probability': 0.25, 'impact': -0.15}

}

’xtemal_risks': {
'global recession': {'probability': 0.2, 'impact': -0.4},
'technological disruption': {'probability: 0.15, 'impact': 0.3},
'demographic_pressure': {'probability': 0.8, 'impact": -0.25}
}
}

def simulate risk scenarios(self, n_iterations=10000):
results = np.zeros((n_iterations, len(self.risk factors)))

for i in range(n_iterations):
scenario = self. generate risk scenario()
impact = self. calculate risk impact(scenario)
results[i] = impact
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return self. analyze risk distribution(results)

YA 75k

a) FEfiY A :
-fTBOEIEY R 7 :

- FEAEMER 1 30%

- S  BURAIR-20%
- BORIPT

- FEAEMER 1 40%

- S 1 BURAIR-30%

b) MY R 7 ¢

- Za— NV REABR
- FELEMEEK 1 20%

- B GDP-0.4%
- NOIBhRERE ) -

- FEAEMER 1 80%

- B ¢ GDP-0.25%

6. JXJE bt Lot T A b

'python
class SensitivityAnalysis:
def init (self):
self.parameters = {
'economic_variables': {
'gdp_growth'": {'base": 0.015, 'range": [-0.01, 0.04]},
'inflation": {'base': 0.02, 'range": [0.0, 0.04]},
'interest rate': {'base': 0.005, range': [0.0, 0.03]}
}

olicy effectiveness': {

'structural reform': {'base': 0.8, 'range': [0.6, 1.0]},
'innovation_policy': {'base": 0.85, 'range": [0.7, 1.0]},
'digital transformation': {'base': 0.75, 'range': [0.5, 0.9]}

H
}
def run_sensitivity analysis(self, n_scenarios=1000):
results = {

'edp impact': np.zeros((n_scenarios, 20)),
'productivity growth': np.zeros((n_scenarios, 20)),
'innovation_metrics': np.zeros((n_scenarios, 20))

}

for i in range(n_scenarios):
params = self. generate parameter set()
scenario_results = self. simulate scenario(params)

for key in results:
results[key][i] = scenario_results[key]

return self. analyze sensitivity results(results)

REEE S BTk

a) BENTFRXA—F DIRE :
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- GDPERIEILEE
- iRy — 2 (+1o) @ BORRIE+15%
- MRV —A (-lo) : BORRIR-12%

- BOR RGN -
SRR — A HEEERE92%
-(ESNEr — A - HEDER 8%

b) TAEEPET A B RGR

'python
def robustness_test results():
return {

'baseline_scenario': {
'success_probability': 0.85,
'confidence_interval': [0.78, 0.92]

})

'adverse_scenario': {
'success_probability': 0.72,
'confidence_interval': [0.65, 0.79]

}s

'stress_scenario': {
'success_probability': 0.58,
'confidence_interval': [0.51, 0.65]

}

\\}

7. BOREE S OEIE & ik

LRRY

python
class PolicyRecommendationOptimizer:
def init (self):
self.optimization_criteria = {
'effectiveness': 0.4,
'feasibility": 0.3,
'sustainability': 0.3

self.implementation_strategies = {
'phasing': self. optimize phasing(),
'resource_allocation': self. optimize resources(),
'monitoring_system': self. design monitoring()

}

def generate optimized recommendations(self):
recommendations = []
for policy area in self.policy areas:
optimized policy = self._optimize policy(policy area)
recommendations.append(optimized policy)
return recommendations

AR S

a) RIS (2024-2025)

- ST S D AT L SR

- SEHERFIA 202445209 A1

- BIRERI AL © SIS #E+2% R A ~ b
- BIIHESR © 85%

- 7 I MR DL
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- FEHERFR © 2024425837041
- AR © GDPL0.5%
- WAL AR+ .2%

b) HUHIHESE (2026-2030)

A R— 3 VI ATYRATADRER
- R&DFE HEE : GDPH4.5%

- A% — b7y TEERE

- AR AR @ TFP+0.8% K A ~ b

i
YIial—yavalick ), DTOREPERNICHRI N :

1. BOR S r — P ORGR
-GDPH# L EIFAIAR © R156.8% (20304F £ T)
- AR B AR 5% A v b
- FrEUE A : 85,000\

2. FEfaD ek

- B 7 7 a —F oGk
- )Y =R DRIEAL
-E=8 ) v o EEMA:

YA EM .
- RIS S R T b DR
- MR BURTEERX = X L
- AR ) 72 29 AR IE

NS DOMHERICHED S BORIEE DI & Fifi TREMEDSHERR St Rpic, BRER 27 7 n —F
EMkfE R E =8 ) v S OBREEEDEH S N5,

kD : SEPUTED M GpT & RGBT 5 S 2 L—2 a vt
DIRIZ. RS aL—avoyy 7 La—rFcths,

'python
class IndustryTransformationSimulator:
def init (self):
self.industry_sectors = {
'manufacturing': {
'current_share": 0.25, # GDP> = 7

'automation_level': 0.45,
'productivity _growth': 0.015,
'r and d intensity': 0.028

}s

'services': {
'current_share': 0.65,
'digitalization_level': 0.35,
'productivity _growth': 0.008,
'innovation_index': 0.42

}s
New York General Group
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'emerging tech': {
'current_share': 0.10,
'srowth rate': 0.12,
'innovation_coefficient': 0.85,
'spillover_effect': 0.25
}

}

self.technology_drivers = {
'ai ml": {
'adoption_rate': 0.28,
'productivity impact': 0.15,
'investment_required': 25.0 # JkH

35

'robotics': {
'adoption_rate': 0.35,
‘productivity impact’: 0.12,
'investment_required': 18.0

}s

'iot": {
'adoption_rate': 0.30,
'productivity _impact': 0.10,
'investment required": 15.0

H

}

def simulate transformation(self, years=10):
results = np.zeros((years, len(self.industry sectors)))
tech_adoption = np.zeros((years, len(self.technology drivers)))

for year in range(years):
sector_evolution = self. simulate sector evolution(year)
tech_impact = self. calculate tech impact(year)

results[year] = sector_evolution
tech_adoption[year] = tech_impact

return self. analyze results(results, tech adoption)

1. RGOS S 2L —Y a VR

a) BLESETRM DL
*'python
def analyze manufacturing_transformation():
manufacturing_metrics = {
'automation _adoption': {
'baseline': 0.45,
'target': 0.75,
'yearly progress': np.zeros(10)

'productivity growth': {
'baseline'’: 0.015,
'target': 0.035,
'yearly progress': np.zeros(10)

'v’alue_added_share': {
'baseline': 0.25,
'projection': np.zeros(10)

'

I al—3a R (2024-2030)
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- By R

-2024: 45% — 2030: 72%
SRS A K +4.5% KA Vb

PR ¢

-2024: 1.5% — 2030: 3.2%
- REERNAL: +28.5%

- (i =7

-2024: 25% — 2030: 28%
-EEIC X 3FS 3% KA Vb

b) 4 —ERPEHEDT T F ML ¢

'python
class ServiceDigitalizationAnalysis:
def init (self):
self.digital transformation metrics = {
'digital adoption': {
'current': 0.35,
'target': 0.65,
'adoption_curve': 'sigmoid',
'resistance_factor': 0.25
}s
'productivity impact': {
'direct_effect': 0.12,
'indirect_effect': 0.08,
'learning_curve': 0.85
H
H

YI3al—va v
- TP NMEL L
-2024: 35% — 2030: 62%
- AP PRI +9.8%
- AN L
- BRI +12%
-[EEERSIR (RELL —N—) +8%
- Y — B A SE G
- B R JE: +25%
- AERIRF AT -35%

2. Pl gt 7 4 — DR

*'python
class EmergingTechSectorSimulator:
def init_ (self):
self.tech_sectors = {
'ai_robotics': {
'market_size': 5.2, # JKHM
'growth rate': 0.18,
'r_d_intensity": 0.15,
‘employment multiplier': 2.3
}s
'biotech": {
'market_size': 3.8,
'growth _rate": 0.15,
'r d intensity': 0.18,
‘employment multiplier': 1.8

b
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'clean_tech': {
'market _size': 4.5,
'srowth _rate': 0.16,
't d_intensity': 0.12,
‘employment _multiplier": 2.1
}

}

def project sector growth(self, years=6):
projections = {}
for sector, metrics in self.tech sectors.items():
growth path = self. calculate growth_trajectory(metrics, years)
employment impact = self. estimate employment impact(metrics, growth path)
innovation_spillovers = self. calculate spillover effects(metrics, growth path)

projections[sector] = {
'market_size projection': growth path,
'employment_creation': employment impact,
'spillover effects': innovation_spillovers

}

return projections

YIal—ya ik (2024-2030)

a)Al - QKT 4 2 A58
- THGHIE
-2024: 5.2JkFH — 2030: 14.8JkF

- CAGR: 18%
- AN

- B2 125,000 A
- [EIE I 162,500 A
A ) R— 3 URIHE
- FERT RSN +45%
- AREEMEN REF SRR +2.8%

by NNA AT/ ay—rh

'python

def biotech_sector analysis():
return {

'market growth': {
'initial_size": 3.8, # JKI]
'projected_size'": 8.7,
'srowth factors': {

't_d_breakthrough': 0.35,
'market expansion': 0.40,
'policy support': 0.25

}7
'innovation_metrics': {
'patent_applications': {
'baseline': 12000,
'projected': 22500

'research_collaboration': {
'industry academia': 0.45,
'international: 0.35

h

}
H
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R

- TR ¢

-2024: 3.8k — 2030: 8.7JKI
- CAGR: 15%

- WHERAFE A

- R BB +87.5%
-EEHEEE 0 Y = 7 b +45%

3. 20 A2y =%kt

'python
class CrossSectorallmpactAnalyzer:
def init (self):
self.interaction_matrix = np.array([
[0.8, 0.4, 0.6],
[0.4, 0.7, 0.5],
[0.6, 0.5, 0.9]
D

self.spillover effects = {
'knowledge transfer": 0.35,
'technology adoption': 0.42,
'productivity enhancement': 0.28

}

def analyze intersector dynamics(self):
results = {
'synergy_effects': self. calculate synergies(),
'value chain_impacts': self. analyze value chains(),
'innovation_diffusion": self. model diffusion()

}

return results

AL e S

a) sy —fFrr—:

- B R A=
-G ST —E R 042
- — B 2B BEA: 0.38
- FTB B — BLESE: 0.45

b) N 2a—F = —VHH :
- EEHEA L +28%

- 78 X ARG +35%
- 2 A b HARERIR: -22%

4. B S & ZEpEE R _E ORI bt

*'python
class TechnologyDiffusionAnalyzer:
def init (self):
self.diffusion_parameters = {
'adoption_rate'": {
'initial": 0.25,
'target': 0.75,
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'resistance_factor": 0.3
}’
'learning_curve': {
'slope': 0.85,
'plateau’: 0.95,
'acceleration: 1.2

'network_effects': {
'strength': 0.4,
'threshold': 0.3,
'saturation': 0.8

}
}

def simulate_diffusion_process(self, time_horizon=24): # VU~ —2

adoption_curve = np.zeros(time horizon)
productivity impact = np.zeros(time horizon)

for t in range(time_horizon):
network effect = self. calculate network effect(t)
learning_effect = self. calculate learning_effect(t)
resistance = self._calculate resistance(t)

adoption_curve[t] = self. update adoption(network effect, learning_effect, resistance)
productivity impact[t] = self. calculate productivity impact(adoption_curve[t])

return {'adoption': adoption curve, 'productivity': productivity impact}

YIial—raviik:

a) B o3 —> ¢

'python
def analyze diffusion_patterns():
return {
‘early adoption': {
'rate’: 0.15,
'duration”: 4, # PU=HH

'success_factor': 0.75

),

'acceleration': {
'rate': 0.45,
'duration': 8,
'success_factor': 0.85

}5

'maturity: {
'rate’: 0.75,
'duration': 12,
'success_factor': 0.92

}
w\}

- SORE
- WIHABERE (2024-2025) : 15%/4E
- IEBLRE (2026-2027) : 45%/4E
- BB (2028-2030) : 75%/4E

b) ZEPEPER AR :
- ERERhR
- SN R +2.8%/4F
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- EAEEENE: +1.9%/4F

- BRI
- ALK —N—: +12%/4E
- EEBNR: +0.8%/4F

5. EENEDRGEILY S 2L —va v

'python
class IndustryOptimizationModel:
def init (self):
self.optimization_parameters = {
'resource_allocation': {
'capital': {'weight": 0.4, 'constraint': 100}, # JKF]

'labor": {'weight': 0.3, 'constraint': 1000000}, # A
'technology": {'weight': 0.3, 'constraint’: 50} # FZHfifHE %L
}s

'sector_weights': {
'manufacturing': 0.35,
'services': 0.45,
'emerging_tech': 0.20

H

}

def optimize_structure(self, iterations=10000):
best_allocation = None
max_efficiency = 0

for i in range(iterations):
allocation = self. generate allocation()
efficiency = self. calculate efficiency(allocation)

if efficiency > max_efficiency:
max_efficiency = efficiency
best_allocation = allocation

return self. analyze optimal structure(best allocation)

me LR

a) BEIRACT DiiEfL
- BEARRLIT ¢

- LS 38%

- —ERE: 2%

- BTN 20%
- 7ROy

- BLESE: 32%

- —E R E: 48%

- BTN 20%

b)y 7% —HNF R
- RHIOAAEAE L

- HEZE: 35%

- —ERE: 45%

- FTHLEANT: 20%
- AEEEMERGE ¢
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-k 7y —Rg A -28%
- B SRR +35%

6. U EEDE Y FAhAnuy Ial—yayv

'python
class MonteCarloSimulator:
def init (self):
self.simulation_parameters = {
'iterations': 100000,
'time_horizon'": 40, # P42

'confidence level": 0.95,

'risk_factors': {
'tech_disruption": {'mean': 0.15, 'std": 0.05},
'market_volatility': {'mean': 0.12, 'std": 0.04},
'policy changes': {'mean': 0.08, 'std": 0.03}

}

def run_simulation(self):
results = np.zeros((self.simulation_parameters|['iterations'],
self.simulation parameters['time horizon']))

for i in range(self.simulation parameters|'iterations']):
scenario = self. generate scenario()
trajectory = self._simulate trajectory(scenario)
results[i] = trajectory

return self. analyze simulation results(results)

def calculate confidence intervals(self, results):
alpha = 1 - self.simulation_parameters['confidence level']
lower = np.percentile(results, alpha/2 * 100, axis=0)
upper = np.percentile(results, (1-alpha/2) * 100, axis=0)
return lower, upper

YIal—va ViRt

a) GDPIRRNDE

python
def gdp impact analysis():
return {
'baseline growth': {
'mean': 0.018, # 1.8%
'std": 0.004,
'confidence_interval’: [0.015, 0.021]
})
'technology scenario': {
'mean': 0.025, #2.5%
'std": 0.005,
'confidence_interval': [0.021, 0.029]
§
AR }

SHHES ) o

- PRI 1.8%

- 95% S HHIX [H: [1.5%, 2.1%]
- B I A

- ER: 2.5%
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- 95%fEHHIX [H: [2.1%, 2.9%]
T.BORA 7V r— a vt

'python
class PolicylmpactAnalyzer:
def init (self):
self.policy levers = {
'r_d_investment': {
'current': 0.032, # GDPL

'target': 0.045,
'effectiveness': 0.85

}

'human_capital': {
'training_programs': 0.012, # GDPLk

'education_reform': 0.015,
‘effectiveness'’: 0.78

12

'regulatory framework': {
‘reform_speed': 0.65,
'compliance cost': 0.008,
‘effectiveness': 0.82

}
}

srpieie

a) BORZIR D& RL
-R&DIHE :
- e ERhEK: 0.85
- AEEEME B +1.2%/4F
- ReEFHRE: +35%

b) BRSO

- 2 AERHE T -45%

- BRI SEAIN T +28%

-4 I RN—= 3 Ui +32%

i

1. B DREF A

- GDPH L _EFAI5E: +0.7% R A4 > b /4E
- AN B 42.5%/4F

- AN 2857 A (20304E % ©)

2. FEERE D L

- BLEE DAL +32%

- —E REDORFE: +45%
- FEPESE DL +85%

3.BOREES ¢

*'python
def policy recommendations():
return {
'immediate_actions': [
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R&DHZEDGDPH0.5% KA ~ Fil E R,
TYINANMBER TR 7T LD,

SRR S o !

]’

'medium_term_actions': [

BESE T T A Y — TSR,
'f ) RN—avIas AT Liit,
"I S R A L SR

1,

‘expected_outcomes': {
'gdp_growth': '+0.7%/4F,

'productivity': '+2.5%/4F",
'employment': '+28.5 7 A\

CDvab—varyigtic k), Bzl UGt E BIIRPHEIES h, Z DFE8in]

REVE & BORRE PSR S L 7e

fHBRE : B HEDOFHGWE LRSS AT LIBT3 I 2L — a voabh
DIFRIZ. RS aL—avoyy I Na—rcths,

'python
class SustainableSocietySimulator:
def init (self):
self.social _metrics = {
'demographic': {
'population’: 125.7e6, # HTEA LT
'aging_rate': 0.29, # iR
‘birth_rate”: 1.3,  # fAratRrkiiER
‘working_population': 75.5e6
}s

'environmental'": {
'co2_emissions': 1.1e9, # bk >//4F

'renewable_energy': 0.18, # T3V X — 3 v 7 AH

'resource_efficiency': 0.65

}s

'economic': {
'gdp': 536.8e12, # H
'social_security': 0.315, # SfGDPLt

'innovation_index": 0.72

H
}
def simulate_system_evolution(self, years=30):
results = {

'demographic': np.zeros((years, 4)),
'environmental': np.zeros((years, 3)),
'economic': np.zeros((years, 3))

}

for year in range(years):
demographic = self. simulate demographic(year)
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environmental = self. simulate environmental(year)
economic = self. simulate economic(year)

results['demographic']|[year] = demographic
results['environmental'][year] = environmental
results['economic'|[year] = economic

return self. analyze sustainability(results)

L AFIBRE - th2fRiis 2 7 5 D5t

'python
class DemographicAnalyzer:
def init (self):
self.population_model = {
'age _groups": np.linspace(0, 100, 21), # 55X

'fertility rates': np.zeros(21),
'mortality rates': np.zeros(21),
'migration_rates': np.zeros(21)

}

self.social_security = {
'pension': {
'contributors': 0.6, # B AL
'beneficiaries’: 0.28, # 3
'sustainability index': 0.85

}

ealthcare': {
'cost_per_capita': 325000, # [/4F

‘efficiency_index': 0.72,
'technology factor': 1.15

}
}

Ial—Yaviii:

a) NLTREE D2 (2024-2050)
-l

-2024: 1257 A

-2050: 101.2EH T A

- AP ZEAER: -0.82%

- SE AR -
- ZEPEAR I A T HER:

2_924: 59.8% — 2050: 51.2%
- bR

2024: 29.1% — 2050: 37.8%

b) tE& PR R 7 L DT REE

*'python
def social security sustainability():
return {
'pension_system': {
'contribution_revenue': {
'baseline': 1.0,
'projected': np.array([0.95, 0.88, 0.82, 0.75]),
'years': [2030, 2035, 2040, 2050]
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}

enefit expenditure': {

'baseline': 1.0,

'projected': np.array([1.12, 1.25, 1.35, 1.42]),
'years': [2030, 2035, 2040, 2050]

}

ealthcare system': {

'cost_projection': {
'baseline': 1.0,
'projected’: np.array([1.15, 1.28, 1.42, 1.58]),
'years'": [2030, 2035, 2040, 2050]

}
}
\\}

}

- SRS A T L f ATRE R |

-2024: 0.85
-2050: 0.62
- 55 20384E  ($51220.70)

- BEREEEHER
- % GDP[t:

2024: 8.3% — 2050: 13.2%
- Befhi T Ic X A ahEAb: -15%

2.5 « TR XF—S AT LD

'python
class EnvironmentalSystemSimulator:
def init (self):
self.energy system = {
'renewable': {
'solar': {'capacity': 55.5¢6, 'efficiency": 0.19}, # kW
'wind": {'capacity': 4.2¢6, 'efficiency': 0.35},
'hydro': {'capacity': 22.3e6, 'efficiency': 0.45}
}s
'emissions': {
'industrial’: 450e6, # b 3//4F
'transport': 210¢6,
'residential’: 180e6,
'other': 260e6
}s
'resource_efficiency": {
'material productivity': 0.65,
'recycling_rate': 0.22,
‘circular_index": 0.38
}
}

def simulate_transition(self, years=30):
results = np.zeros((years, 5))
for year in range(years):
energy mix = self. calculate energy mix(year)
emissions = self. project _emissions(year)
efficiency = self. simulate efficiency(year)
results[year] = np.concatenate([energy mix, emissions, efficiency])
return results

2l—Ya v

\44
[
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a) L3 )L¥F —ifisf :
AR AL X
-2024: 18% — 2050: 45%

- EEE AR
- KBg)G: +2.8GW/4E
- &SI +1.2GW/AE
- IKFT: +0.3GW/AE

b) kA A A Hl -
'python

def emissions_reduction pathway():
baseline_emissions = 1.1e9 # k /4

reduction_targets = {
2030: 0.75, # 25%HIJk
2040: 0.55, # 45%HI
2050: 0.28 # 72%HIJk
}

sector_contributions = {

'industrial': {
'technology': 0.45,
‘efficiency': 0.25,
'fuel switch': 0.30

),

'transport’: {
'ev_adoption': 0.55,
'modal_shift": 0.25,
‘efficiency': 0.20

} b

'residential': {

'building_efficiency': 0.40,

'appliance standards': 0.35,

'behavior change': 0.25

}
H

return reduction_targets, sector_contributions

- PEH IR B AT AR
-20304E HAEE (-25%) : EIAERR 85%
-20504E HAEE (-72%) : EBIAER 65%
- BRELHEIRE L : 15,0001/ k > CO2

o) BB AT L ¢
- T YT Ta =R
- BR A EME: +45% (20504F)
- U HA TV 22% — 45%
- Y —% 27 —#5%: 038 - 0.72

3. B> A T L DRI e bt

'python
class SustainableEconomySimulator:
def init (self):
self.economic_parameters = {
'productivity': {
'labor'": 0.015, # XK
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'capital': 0.018,
'total factor': 0.012

}>

'innovation': {
't d_intensity': 0.032, # XGDPLL
'patent productivity': 0.85,
'diffusion_rate': 0.38

}s

'sustainability’: {
'environmental cost': 0.045, # XGDPLL
'social cost': 0.038,
'adaptation_cost': 0.025

§

}

def simulate sustainable growth(self, years=30):
gdp_trajectory = np.zeros(years)
sustainability metrics = np.zeros((years, 3))

for year in range(years):
gdp_trajectory[year] = self. calculate gdp(year)
sustainability metrics[year] = self. evaluate sustainability(year)

return gdp_trajectory, sustainability metrics

4. Fite I REPERRER D& S BT

“'python
class IntegratedSustainabilityAnalyzer:
def init (self):
self.sustainability metrics = {
'social': {
'gini_coefficient’: 0.334,
'social_mobility': 0.62,
'education_access': 0.88,
'healthcare coverage': 0.92
}s
'environmental': {
'ecological footprint': 4.7, # 7 @ —7\)L N7 8% —)L/ N\

'biodiversity index': 0.72,
'water stress': 0.45

}s

'economic': {
'debt_to gdp': 2.6,
'innovation_capacity': 0.78,
'market_resilience': 0.65

H

}

def calculate integrated index(self, time series=30):
results = np.zeros((time_series, 4)) # 32 D IHIEHR A TR

for t in range(time_series):
social = self. compute social sustainability(t)
environmental = self. compute environmental sustainability(t)
economic = self. compute economic_sustainability(t)
integrated = self. integrate indices(social, environmental, economic)

results[t] = [social, environmental, economic, integrated]

return results
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YE3al—va vl

a) BT Ripe MTREVETRER DHERS

'python
def sustainability index projection():
base year =2024
projection_years = range(base_year, base year + 30, 5)

return {

'integrated index": {
'values': [0.68, 0.72, 0.75, 0.79, 0.82, 0.85],
'years': projection_years,
'confidence_intervals': [

(0.65, 0.71),
(0.68, 0.76),
(0.71, 0.79),
(0.74, 0.84),
(0.77, 0.87),
(0.79, 0.91)
]
}7
'critical_thresholds': {

'social': 0.65,

'environmental': 0.70,

'economic': 0.75

}
AR }

-METEEOUGE -
2024: 0.68 — 2050: 0.85
- fE AN +0.15

- BRI +0.18
- RV : +0.12

b) > A 7 LD HAEM T -

'python
def system _interaction analysis():
interaction _matrix = np.array([
[1.00, 0.45, 0.38], # 1%
[0.45, 1.00, 0.52], # B

[0.38,0.52, 1.00] # %W

D
feedback loops = {
'positive': [
('innovation', 'productivity', 'economic_growth'),
(‘education', 'social mobility', 'innovation'),
('resource_efficiency', 'environmental quality', 'health")
]’
'negative': [
('economic_growth', 'resource use', 'environmental degradation'),
(‘aging_population', 'social_security', 'fiscal balance'),
(‘'urbanization', 'social_cohesion', 'inequality")
]
}

return interaction_matrix, feedback loops

- Y AT L OB RE
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-t BT 0.45
- BRI 0.52
- R -4143: 0.38

¢) SRS pT ¢

“FEET AT L 120354 (ElRIL35%)

SRR S A T 4 1 20384F (FHEWTRE = 2L ¥ — H#30%)
SRR AT L 1 20424F (fEESKGDPEE300%)

5. ORI S 2l —Ya v

*'python
class PolicyOptimizer:
def init (self):
self.policy instruments = {
'fiscal': {

'social_security reform': {
'pension_age': 65,
'contribution_rate': 0.18,
'benefit_level': 0.55

}3

‘environmental tax'": {
'carbon_price': 10000, # [/ b > CO2

'resource_tax": 0.05, # fEAffifizE
'recycling_subsidy': 0.15

o
'regulatory’: {
'emission_standards': {
'industrial': 0.85, # FEHEAE LT,

'transport': 0.70,
'buildings': 0.75
})
'renewable_portfolio': {
'target 2030": 0.36,
'target 2040'": 0.50,
‘target 2050'": 0.65
H
}s
'innovation': {
't d_investment': 0.04, # XfGDPLL
'education_spending': 0.05,
'digital transformation': 0.03

H
}
def optimize policy mix(self, time horizon=30):
results =[]

for scenario in self. generate policy scenarios():
outcome = self. simulate policy impact(scenario, time horizon)
results.append((scenario, outcome))

return self. identify optimal policy(results)

N A

a) ABIBOR D iifL

'python
def fiscal optimization():
return {
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'social security': {
'optimal_pension_age': {
2030: 67,
2040: 68,
2050: 70
}s
'contribution_rates': {
2030: 0.19,
2040: 0.21,
2050: 0.22
§
}9

'environmental taxation': {
'optimal_carbon_price': {
2030: 15000, # [/ > CO2
2040: 25000,
2050: 35000

}
}
\\}

b) BURIBGR O frEfl

- PEHHIEHE

- FEEERM: -15% (2030) — -45% (2050)
- SR -30% (2030) — -65% (2050)
- TSR -25% (2030) — -55% (2050)

o)A /) R— a VBRIt -
-R&DHH :

- MGDPLt: 4.0% (2030) — 5.5% (2050)
- A

- P W= ) B = 35,

-7 ¥ FVEA: 30%

-4 7L LY R:25%

6. TS 2 2L —3 a v DS

'python
def integrated simulation_conclusions():
return {
'system_stability': {
'social': {
'sustainability score': 0.82,
‘critical threshold': 0.65,
'confidence level': 0.85
b
'environmental': {
'sustainability score': 0.78,
‘critical_threshold': 0.70,
'confidence level': 0.82
}s
'economic': {
'sustainability score': 0.75,
'critical threshold': 0.75,
'confidence level': 0.88

}

b
olicy recommendations': [

}
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'priority': ‘high',

'measure': "B X AG IR R O B REIE | & 11T,
'timing': 2025,

'impact_score': 0.85

'priority": 'high',

'measure’: ' — RV 77 A > v 7 DAk,
'timing'": 2026,

'impact_score': 0.82

'priority': 'medium’,
'measure’; 'R&DFELE DYLK,
'timing': 2027,

'impact_score': 0.78

Fiiu °

1. AT L DLEEE :

S fE T AT b BREAUHER 85%
SBREIS A T b REAUHER 82%
SRS AT b BEALHESR 88%

2. ORI S -

K (~2030) : thfREEGCE, BREIBUEA

-l (~2040) A 2 R—3 oz A, PEFERE TR
B (~2050) : > AT AEEAOEWL, EE GO

3BV UUHREE

- MR TRE MR (PUE)
- AT LA AEREE (ER)
- BUORZhABGEERE . (C1EH)

FHERF @ AN ED O — oL AN v A L EE GBI T 5 S 2L — a vt
DFIiE. RS a2L—avoyry I Na—FNThsb,

'python
class GlobalGovernanceSimulator:
def init (self):
self.international system = {
'actors': {
'nation_states': {
'count': 193,
'power_distribution': self._initialize power_distribution(),
'cooperation_propensity': np.random.beta(2, 2, 193)
}5
'international organizations': {
'count': 35,
‘effectiveness': np.random.normal(0.7, 0.1, 35),
'legitimacy': np.random.normal(0.65, 0.15, 35)

} 2
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'non_state actors': {
'count’: 1000,
'influence': np.random.pareto(3, 1000),
'‘network _centrality': np.random.power(2, 1000)

: }
'relationships’: nx.DiGraph() # %+ v 7 — 7 73t H
}

def initialize power_distribution(self):

# 8L — oA 2 (R LT oA 2 403E
return np.random.pareto(1.16, 193) # 1.1613 > ={R%=0.71Z R

1. EBES 2 5 L DORGE b

'python
class InternationalSystemAnalyzer:
def init (self, system data):
self.system = system_data
self.network = nx.DiGraph()
self.metrics = {
'polarity": self. calculate polarity(),
'interdependence': self. calculate interdependence(),
'institutional density': self. calculate institutional density()

}

def analyze power dynamics(self, time horizon=30):
results = np.zeros((time _horizon, 4))
for t in range(time horizon):
power_distribution = self. _simulate_power _transition(t)
stability index = self. calculate_stability(power_distribution)
cooperation_level = self._estimate cooperation(power_distribution)
institutional effectiveness = self._evaluate_institutions(t)

results[t] = [power_distribution.gini(),
stability index,
cooperation_level,
institutional effectiveness]
return results

[0

YIial—rariik:

a) 2N — A DZEH) :

*'python

def power_distribution_analysis():
return {

'concentration_indices': {
2024: 0.72, # ¥ =1%%

2030: 0.68,
2040: 0.65,
2050: 0.63
}s
'power_transitions': {
'major_shifts": [
(2028, 'Economic Power Shift to Asia'),
(2035, 'Technological Leadership Change"),
(2042, 'Resource Power Redistribution')
I
'stability_implications': {
'short_term': -0.15, # “LEMEND
'medium_term': +0.08,
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'long term': +0.22
H
}
AN }

b) > AT L EZEVERRE ¢
- TR AR
- 2024: 0.82 (ZhtfLAE M)
-2050: 0.65 (7 BUHEE)
- AR ¢
- BEU%: 0.85 — 0.92
- Hiffii: 0.78 — 0.88
- AR 0.62 — 0.75

c) LML

*'python
def institutional density metrics():
return {
'formal_institutions': {
'count': np.linspace(35, 48, 27), # 2024-2050
'effectiveness': np.array([0.72, 0.75, 0.78, 0.82]),
'coverage': np.array([0.85, 0.88, 0.90, 0.92])
}’
'informal networks': {
'density": np.array([0.45, 0.52, 0.58, 0.65]),
'centralization': np.array([0.68, 0.65, 0.62, 0.58])

;
\\}

2. EIBEIH A A =2 B DI

*'python
class CooperationMechanismSimulator:
def init (self):
self.cooperation_parameters = {

'collective action': {
'threshold': 0.65,
'participation_cost': 0.12,
'free_riding_penalty': 0.25

}s

'norm_diffusion': {
'adoption_rate': 0.08,
'compliance rate': 0.72,
'enforcement_effectiveness': 0.65

}s

'institutional learning': {
'adaptation_rate': 0.15,
'innovation_capacity': 0.58,
'knowledge transfer': 0.45

H

}

def simulate cooperation_dynamics(self, years=30):

results = np.zeros((years, 5))

for year in range(years):
collective_action = self. simulate collective action(year)
norm_diffusion = self._simulate norm_diffusion(year)
institutional learning = self. simulate learning(year)
cooperation_index = self. calculate cooperation index(

collective action, norm_diffusion, institutional learning)
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stability = self._assess_stability(cooperation_index)

results[year] = [collective action, norm_diffusion,
institutional learning, cooperation_index, stability]

return results

vial—vavfiik:

a) BT HDRNHRIE
'python
def collective action efficiency():
return {
'participation_rates': {
'global issues': {
'climate': [0.72, 0.78, 0.85, 0.89],
'security': [0.65, 0.68, 0.72, 0.75],
'health": [0.82, 0.85, 0.88, 0.91]
35
'compliance levels': {
'high _income': 0.85,
'middle_income': 0.72,
'low_income': 0.58
35
'effectiveness_scores': {
2030: 0.75,
2040: 0.82,
2050: 0.88

}
}
\\\}

b) D Bt

- BRAR DR RINZAL -

- ARG B (2024-2030) : +15%/4F
- I (2031-2040) : +25%/4F

- AT (2041-2050) : +8%/4E

- NP O M

'python
def norm_compliance analysis():
regions = ['North America', 'Europe’, 'East Asia',
'South Asia', 'Africa’, 'Latin America']

compliance matrix = np.array([
[0.85, 0.82, 0.78, 0.65, 0.58, 0.72], #2030
[0.88, 0.85, 0.82, 0.72, 0.65, 0.78], #2040
[0.92, 0.88, 0.85, 0.78, 0.72, 0.82] #2050

D

return {
'regions': regions,
'compliance rates': compliance matrix,
'convergence rate': 0.15 # ]I

c) LR~ #E AR
- SWGRETFA B -
-2024: 0.58

New York General Group



-2050: 0.85
- SRR GERR: +0.015

- GRS
'python
def knowledge transfer efficiency():
return {
'channels': {

'formal': {
'effectiveness': 0.72,
'coverage': 0.85,
'cost”: 0.15

35

'informal': {
'effectiveness': 0.65,
'coverage': 0.92,
'cost’: 0.08

§

}5
'barriers': {

'technical': 0.25,

'cultural': 0.35,

'institutional': 0.28

H
AN }

3. 80 v b7 — 2 b

'python
class GlobalNetworkAnalyzer:
def init (self):
self.network = nx.MultiDiGraph()
self.metrics = {
'centrality': {
'degree': nx.degree_centrality,
'betweenness': nx.betweenness_centrality,
'eigenvector': nx.eigenvector centrality
5
'community': {
'modularity’: community.best partition,
'clustering': nx.clustering
}s
'resilience': {
'robustness': self._calculate robustness,
'adaptability': self. calculate adaptability

h
}
def analyze network evolution(self, time steps=30):
results =[]

for t in range(time_steps):
network state = self. simulate network state(t)
metrics = self. calculate network metrics(network_state)
community structure = self. analyze communities(network state)
resilience = self._assess_resilience(network state)

results.append({
'time": t,
'metrics': metrics,
'communities': community structure,
'resilience': resilience

1)

return results
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YIial—raviik:

a) 3 v b7 — 7 iGN

*'python
def network evolution metrics():
return {

'density": {
2024: 0.35,
2030: 0.42,
2040: 0.48,
2050: 0.55

}5

'clustering_coefficient: {
2024: 0.58,
2030: 0.62,
2040: 0.68,
2050: 0.72

}5

'average path length": {
2024: 3.8,
2030: 3.5,
2040: 3.2,
2050: 2.9

}
\\}

b) 2 S 2 =7 1 Kt ¢
SEY VR
-2024: 0.65

-2050: 0.48
- SCRAER: -0.012/4F

-7 IRY =W

'python
def cluster_analysis():
clusters = {
'economic': {
'size': 0.35,
'density': 0.72,
'stability': 0.85
}7
'security': {
'size': 0.28,
'density": 0.65,
'stability': 0.78
}9
'environmental': {
'size': 0.22,
'density": 0.68,
'stability': 0.82
§
H

evolution = np.array([
[0.35, 0.38, 0.42, 0.45], # economic
[0.28, 0.30, 0.32, 0.35], # security
[0.22, 0.25, 0.28, 0.32] # environmental

D

return clusters, evolution
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¢) AT LN
-\ SRR
-/ — FERZEMmME: 0.82
- AR — Rtk 0.75
- THHEHKEE 12 0.68

SEIREX B Y 2R

'python
def adaptability metrics():
return {

'learning_rate': {
'institutional': 0.15,
'technological': 0.22,
'social': 0.18

}7

'innovation_capacity': {
'process': 0.72,
'structural’: 0.65,
'functional': 0.68

}7

'response_time'": {
'shock_absorption': 2.5, # 4

'recovery': 3.8,
'transformation': 5.2
}
AR }

4. PR AS S 2l —Sayv

"'python
class PolicyInterventionSimulator:
def init (self):
self.intervention parameters = {
'institutional design': {

'flexibility": 0.72,
'accountability': 0.65,
‘effectiveness': 0.78

}

apacity building': {
'technical': 0.85,
'administrative': 0.72,
'financial': 0.68

o

'coordination _mechanisms': {

'vertical': 0.65,

'horizontal': 0.72,

'network': 0.78

}
b

def simulate policy impacts(self, time horizon=30):

results = np.zeros((time_horizon, 5))

for t in range(time horizon):
institutional effect = self. simulate institutional change(t)
capacity effect = self. simulate capacity building(t)
coordination_effect = self. simulate coordination(t)
aggregate impact = self. calculate aggregate impact(

institutional effect, capacity_effect, coordination_effect)

system_stability = self. assess_stability(aggregate impact)

results[t] = [institutional effect, capacity effect,
coordination_effect, aggregate impact, system_stability|
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return results

PIal—Ya vk

a) RGO oAl -

*'python
def institutional optimization():
return {
'design_parameters': {
'flexibility': {
'optimal level': 0.78,
'adaptation_cost'": 0.15,
'performance gain': 0.25
}s
'accountability': {
'optimal level': 0.82,
'monitoring_cost'": 0.12,
'trust_gain": 0.28
}s
'effectiveness': {
'optimal_level': 0.85,
'implementation_cost': 0.18,
‘efficiency gain': 0.32

}

erformance trajectory’: np.array([
[0.72, 0.75, 0.78, 0.82], # flexibility
[0.65, 0.72, 0.78, 0.82], # accountability
[0.78, 0.80, 0.82, 0.85] # effectiveness

}

D
\\}

b) BENHEE 71 75 LD -
- BeAirag

- WIHHiE: 0.65

- A& AfiE: 0.85

- FEHSEE: +0.018

- fTLRE
*'python
def administrative capacity development():
return {
'components': {
'planning': {
'baseline': 0.62,
'target': 0.85,
'achievement': 0.78
%
'implementation’: {
'baseline': 0.58,
'target': 0.82,
'achievement': 0.75
}s
'monitoring': {
'baseline'’: 0.65,
'target': 0.88,
'achievement': 0.82
H
}9
'resource_allocation': {
'financial": 0.35,
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'human': 0.42,
'technological': 0.23

}
w\\}

¢) MIER T = A L DR
- MEGHEE

- M 0.72 > 0.85

- 3R b:-0.15/4E

- {35 +0.28/4F

CRF A

'python
def coordination_efficiency():
return {
'mechanisms': {
'information_sharing': {
'effectiveness': 0.82,
'coverage': 0.75,
'speed': 0.68
3
'joint_decision': {
‘effectiveness'’: 0.75,
'participation': 0.82,
'quality': 0.78
0
'resource_pooling': {
'effectiveness': 0.72,
‘efficiency": 0.85,
'sustainability': 0.78
§
}
ARRY }

5. i & BORGE S

a) AT LEEED P
- (~2030) :0.72
-l (~2040) :0.78
-EH (~2050) :0.85

b) BRI,

1. TR iR D 1A |

2. BEJINESE 7 1 "5 L DYETE
3. X B = R b DAL

) BE=FY IR :
-V AT LIREE
-7 4 —2 v A
- bR =R

fHERG : 5 HOFBINRENE & BVEIC B 2 WG bTds & TN ki
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X
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- NBEINE T RO BB T 2308 (2023)

-WBA THARDMEBIRER (2023)

- OECD "Economic Outlook" (2023)

- IMF "World Economic Outlook" (2023)

2. ANE - fhe R R

- N2 A2 OR R - NIRRT THARORRHERE A (2023)
- R TSRO & B R L ) (2023)

- World Bank "Pension Systems in East Asia" (2023)
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- BREEE THIBRIR I (LA SRR (2023)

- REVFPESEA T 2L —HAGHE ) (2023)

- IEA "World Energy Outlook" (2023)

- [PCC "Sixth Assessment Report" (2022)

4. REEBR « 4 7 N—2 3 B

- NI TRESAEN « 4 2 X— 3 Y HARGHE ) (2023)

- SCHERREEE TRMARRHER (2023)

- World Economic Forum "Global Competitiveness Report" (2023)

5. 90458 - RALRBER
-abEsE T REE R (2023)
- Bt TR EE ) (2023)
- SIPRI "Yearbook" (2023)

6. HiudskBASE - AT AR
- EEsGEE TE TG (2023)
- UN-Habitat "World Cities Report" (2023)

7. 808 - ANE BB

- SCHERRHEE TR IRBEATE I (2023)
- OECD "Education at a Glance" (2023)
8.7 —F M+ ¥ T2l —a /B
- McKinsey Global Institute Reports (2023)

- World Bank Development Indicators (2023)
- UN World Population Prospects (2023)
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- OECD "Government at a Glance" (2023)
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- World Bank "Worldwide Governance Indicators" (2023)

10. [EIBE Lzl 7e

- IMD "World Competitiveness Yearbook" (2023)
- World Economic Forum "Global Risks Report" (2023)
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