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Some Applications of Deep Learning in Actuarial Science
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YN
Recently, there is emerging research on applications of Al and data science in actuarial
science. In this talk, [ use two examples to illustrate some applications of deep learning in actuarial
science. The first example is on optimal insurance strategy, we propose a hybrid deep learning
approach to find optimal reinsurance, investment, and dividend strategies for an insurance
company in a complex stochastic system. The second example is on insurance fraud detection.
We propose a variable importance methodology incorporated with two unsupervised deep
learning approaches, namely autoencoder and variational autoencoder, to gain pragmatic insights

into the behavior of an insured person.
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Recommendation system for location-based social networks
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With the rapid development of wireless communication technologies, location-based social
networks, such as Foursquare and Gowalla, have become very popular. This makes it possible to
mine user’s preference on locations and provided favourite recommendations. However, check-in
data is sparse, long-tail, temporal and sociability. In this talk, we consider recommendation system
using tensor method for handling such types of data with various techniques. Experiments on a
real check-in database show that the proposed method can provide more accuracy location

recommendation. The work is done jointly with Yiyuan LIU, and Ya WANG.
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Do Stock Index Futures Increase Ambiguity? Evidence from China
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In this paper, we study the impact of CSI 300 stock index futures on the ambiguity of the
underlying stocks in the Chinese stock market. Using a differences-in-differences approach to
study the change in ambiguity between constituent stocks and non-constituent stocks, we find that
the ambiguity of stocks increases in both the short run and long run after the introduction of CSI
300 stock index futures in China. Stocks classified by different industries, ownership properties,
and regions have the same effect. Our results remain robust even after introducing control
variables such as liquidity or replacing ambiguity measurements in the model. After comparing
the impact of the introduction of stock index futures on the volatility of the underlying stocks, we
obtain an interesting conclusion that the direction and trend of changes in ambiguity and volatility
are not similar for the same group of stocks. It is tested that the increase in information asymmetry
in the stock spot market after the introduction of stock index futures may be the main reason for

the increase in stock ambiguity.
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Mitigating Disaster Risks to Sustain Growth
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We provide the planner's solution to a model where households learn from exogenous natural
disaster arrivals about arrival rates and spend to mitigate future damages. Mitigation cannot be
decentralized due to positive externalities from curtailing aggregate risks. First-best can be
implemented by capital taxes and mitigation subsidies. Willingness-to-pay, toward public health
for pandemics or environmental protection for climate disasters, depends on mitigation efficacy.
Efficacy can be inferred from damage functions that depend on prior arrivals which determine
preparedness. Regulatory risks arise since disaster leads to pessimistic arrival-rate beliefs and
taxes or mandates to fund mitigation, which reduce consumption, investment and stock-market

value.
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Optimal Consumption with Loss Aversion and Reference to Past

Spending Maximum
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This paper studies an optimal consumption problem for a loss-averse agent with reference to
past consumption maximum. To account for loss aversion on relative consumption, an S-shaped
utility is adopted that measures the difference between the non-negative consumption rate and a
fraction of the historical spending peak. We consider the concave envelope of the realization utility
with respect to consumption, allowing us to focus on an auxiliary HIB variational inequality on
the strength of concavification principle and dynamic programming arguments. By applying the
dual transform and smooth-fit conditions, the auxiliary HIB variational inequality is solved in
closed-form piecewisely and some thresholds of the wealth variable are obtained. The optimal
consumption and investment control of the original problem can be derived analytically in the
piecewise feedback form. The rigorous verification proofs on optimality and concavification

principle are provided.
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Non-equilibrium no-arbitrage principle
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In this note, we give a non-equilibrium principle via geometric analysis methods in a

fractional financial market.
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