
Aleksandr Shemendyuk, PhD

Envelope alex.shemendyuk@gmail.com • LINKEDIN linkedin.com/in/alex-shem

Github github.com/alexshem • User-cog alexshem.dev

Summary

Data scientist and PhD in actuarial science with background in mathematical modeling, data analysis, and web development.

Has 3+ years of experience in Python and full-stack AI application development; 6+ years of academic research; 1+ year of

university lecturing. Published in 7+ Q1/Q2 peer-reviewed journals and presented at 8 international conferences.

Professional Experience

Developer & AI Engineer

• Developer | Lemania Auto SARL, Feb 2024–Feb 2026

Building a web application with AI-powered workflows, full-stack features, database, and cloud infrastructure for an

automotive business. Deploying landing page, admin and user dashboards, appointment scheduling, repair tracking,

and scheduling test drives for 500+ customers, improving customer engagement and reducing manual administrative

tasks by 60%.

• Developer and AI Engineer | Premium Center LTD, 2024–Present

– Developing a RAG-based AI agent for healing experts to provide domain-based practice recommendations using

full-stack web application with cloud deployment, logging, user management, and subscription payments for 100+

experts. Reduces experts’ time on routine fact-checking by 50-70% and increases revenue by 25-30%.

– Developing AI-clone of a psychology expert as a full-stack web application for personalized consultations using RAG,

custom AI behavior and orchestration, persistent user’s context, cloud deployment, and subscription payments for

100+ users. The clone provides 24/7 multi-language support, answers FAQs, and allows the expert to focus on

higher-paying clients; expands expert’s client base by 30-50% and increases revenue by 30-40%.

– Collaborated with a psychologist, social media manager, accountant, and backend developer. Organized team

tasks and calls, engineered and deployed an AI-powered Telegram bot with expert’s recommendations, cloud

deployment, and anonymous user analytics; reached 500+ active users within the first month; improved associated

notebook sales by 15%; increased Instagram engagement by 25%.

• AI Engineer | University of Lausanne, 2023–2024

Automated feedback on textual answers for private usage; evaluated 400+ textual submissions and reduced grading

time by 3 times. Built validation system against predefined criteria; streamlined grading workflow.

Academic

Research Interests: long-term care, actuarial science, survival analysis, portfolio optimization, long-term investments,

machine learning, AI applications in business.

• Lecturer | University of Lausanne (Switzerland), Aug 2024–Jul 2025

Led and directed “Data Science in Business Analytics” course for 100+ Master’s students; managed and supervised 3

teaching assistants. Designed and led “AI Tools for Business Innovation” course for 30+ Master’s students. Thesis

director of 3 Master’s students on data analysis and AI applications.

• Doctoral Researcher | University of Lausanne (Switzerland), Feb 2019–Jul 2024

Published 5 Q1/Q2 academic papers. Participated in 5 European annual industrial summer schools on advanced

actuarial and statistical methods organized by the University of Lausanne. Attended 30+ workshops and seminars on

actuarial science, stochastic modeling, and data science.
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• Graduate Assistant | University of Lausanne (Switzerland), Feb 2019–Jul 2024

Supported 4 professors in course deliveries. Conducted practical and exam sessions, graded assignments, developed

teaching and coding materials on the topics of asset-liability management, data science, machine learning, time series,

R package development, quantitative methods, mathematical modeling, probability, and statistics.

• Teaching Fellow | Higher School of Economics (Russia), Sep 2015–Jun 2023, Hybrid

Teaching assistant and seminar instructor for Master’s and Bachelor’s courses. Delivered practical sessions, developed

coding materials, graded assignments, and prepared exams on the topics of calculus, linear algebra, differential

equations, probability and statistics, econometrics, numerical methods, and programming in MATLAB.

Education

• PhD in Actuarial Science | Department of Actuarial Science, University of Lausanne, Switzerland, 2019–2024

– Thesis: “Three Essays on Modeling Long-Term Care of Institutionalized Elderly in Switzerland”

– Supervisor: Prof. Joël Wagner

– Keywords: Data Analysis; Longitudinal Data; Long-Term Care; Multi-State Models; Survival Analysis.

• M.Sc. in Statistical Modeling and Actuarial Science | Faculty of Economic Sciences, Higher School of Economics,

Moscow, Russia, 2017–2019

• B.Sc. in Applied Mathematics and Computer Science | Faculty of Computer Science, Higher School of Economics,

Moscow, Russia, 2013–2017

Skills

• Programming Languages: Python, Rust, R, MATLAB, TypeScript, JavaScript, SQL

• Development Tools: Claude Code, Git, GitHub, VS Code, Cursor, JetBrains IDEs, Jupyter, Linux, Bash, Zsh, uv, pnpm

• ML & DL: PyTorch, TensorFlow, PySpark, scikit-learn, XGBoost, pandas, NumPy, SciPy, Matplotlib, Plotly, tidyverse

• LLMs & NLP: OpenAI API, Claude, Mistral, OCR, Transformers, LangChain, LangGraph, RAG systems, Hugging Face,

Prompt Engineering

• Cloud & DevOps: Docker, GitHub Actions (CI/CD), Redis, Kafka, Supabase, Vercel, Netlify, GCP, FastAPI, REST

APIs, WebSockets

• Web Development: React, Next.js, Tailwind CSS, Shadcn/UI, AI SDK, AI Elements, BetterAuth, Arcjet

• AI Tools & Automation: GitHub Copilot, Make.com, n8n.io, Voiceflow, Midjourney, RunwayML, ElevenLabs, bolt.new,

Lovable AI

• Mathematics: Probability Theory, Statistics, Calculus, Linear Algebra, Optimization, Numerical Methods, Time Series

Analysis, Stochastic Simulations, Game Theory, Survival Analysis

• Languages: Russian (native); English (fluent); French (limited working); Latvian (working); German (elementary)

Awards & Honors

• Third Place Diploma, Interuniversity Scientific and Technical Conference named after E.V. Armensky, Higher School

of Economics, Moscow, Russia, 2019

• Honorary Bachelor of Science, Applied Mathematics and Informatics, Higher School of Economics, Moscow, Russia,

2017

• Student Olympiad Winner in Applied Mathematics, Higher School of Economics, Master’s program application,

Moscow, Russia, 2017

• Second Place in Student Math Competition, Advanced Calculus, Moscow State University, Moscow, Russia, 2014

• Republican Olympiad Participant in Physics, Riga, Latvia, 2013
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Publications

Google Scholar: scholar.google.com/citations?user=mszQE70AAAAJ

Theses

Shemendyuk, A. (2024). Three Essays on Modeling Long-Term Care of Institutionalized Elderly in Switzerland. Doctoral

thesis, University of Lausanne, Faculty of Business and Economics. Supervisor: Joël Wagner. https://iris.unil.ch/handle/iris/

247880

Shemendyuk, A. (2019). Optimal Medical Insurance in Connected SIR Centers during Epidemic Outbreak. Master thesis,

HSE University, Faculty of Economic Sciences. Supervisor: Mark Kelbert. https://www.hse.ru/en/edu/vkr/296294536

Shemendyuk, A. (2017). Boundary Conditions, Which Simulates the Cauchy Problem (Transparent Boundary Conditions)

for Finite-Difference Approximations of Basic Mathematical Physics Equations. Bachelor thesis, HSE University, Faculty of

Computer Science. Supervisor: Vladimir A. Gordin. https://www.hse.ru/en/edu/vkr/206731821

Journal Publications

Gordin, V.A., & Shemendyuk, A. (2025). Compact scheme for rod transverse vibrations equation: approximation of the

boundary conditions matters. In progress.

Jasnovidov, G.A., & Shemendyuk, A.A. (2025). Two-dimensional Parisian ruin problem and computation of corresponding

Pickands constants. Teoriya Veroyatnostei i ee Primeneniya, 70(1), 45-72. https://doi.org/10.4213/tvp5617

Huggenberger, Y., Shemendyuk, A., Wagner, J., & Wanzenried, G. (2024). On the Role of Equity and Pension Savings

in the Financing of Homeownership in Switzerland. Journal of European Real Estate Research, 17(1), 50-72. https:

//doi.org/10.1108/JERER-06-2024-0045

Shemendyuk, A., & Wagner, J. (2024). Evolution of Institutional Long-Term Care Costs Based on Health Factors. Insurance:

Mathematics and Economics, 120, 107-130. https://doi.org/10.1016/j.insmatheco.2024.11.007

Shemendyuk, A., & Wagner, J. (2024). On the factors determining the health profiles and care needs of institutionalized

elders. Insurance: Mathematics and Economics, 114, 223-241. https://doi.org/10.1016/j.insmatheco.2023.12.003

Bladt, M., Fuino, M., Shemendyuk, A., &Wagner, J. (2023). Modeling the burden of long-term care for institutionalized elderly

based on care duration and intensity. Annals of Actuarial Science, 17(1), 83-117. https://doi.org/10.1017/S1748499522000136

Chernov, A., Shemendyuk, A., & Kelbert, M. (2021). Fair insurance premium rate in a connected SEIR model under

epidemic outbreak. Mathematical Modelling of Natural Phenomena, 16(34). https://doi.org/10.1051/mmnp/2021028

Gordin, V.A., & Shemendyuk, A.A. (2020). Discrete transparent boundary conditions for the equation of rod transverse

vibrations. Applied Mathematical Modelling, 88, 550-572. https://doi.org/10.1016/j.apm.2020.06.050

Chernov, A., Kelbert, M., & Shemendyuk, A. (2019). Optimal vaccine allocation during mumps outbreak in two SIR centres.

Mathematical Medicine and Biology: A Journal of the IMA, 37(3), 303-312. https://doi.org/10.1093/imammb/dqz012

Conferences

26th International Congress on Insurance: Mathematics and Economics (IME 2023) (July 4-7, 2023), Edinburgh, United

Kingdom. Evolution of Elderly in Institutionalised Long-Term Care Based on Multiple Health Factors.

28th All-Russian Conference on Numerical Methods for Solving Problems of the Theory of Elasticity and Plasticity

(July 10-14, 2023), Krasnoyarsk, Russia (in Russian). Elastic Transverse Vibrations of a Rod: Non-Reflecting Boundary

Conditions and High-Order Finite-Difference Schemes (program).

6th Conference of the Swiss Society of Health Economics (June 9, 2023), Bern, Switzerland. On the Factors Determining

the Health Profiles and Care Needs of Institutionalized Elderly (program).
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Research Centre for Longevity Risk Conference: Modelling and Societal Impact of Longevity and Ageing (May 25-26,

2023), Amsterdam, Netherlands. Health Profiles and Long-Term Care Burden of Institutionalized Elderly Derived from Multiple

Health Factors (booklet).

European Actuarial Journal Conference 2022 (August 22-24, 2022), Tartu, Estonia. Two talks: Study of institutionalized

elderly profiles derived from multiple health factors and Determinants of institutional long-term care of dependent elderly in

Switzerland (program & abstracts).

25th International Congress on Insurance: Mathematics and Economics (IME 2022) (July 12-15, 2022), Guangzhou,

China (Online). Study of Institutionalized Elderly Profiles Derived from Multiple Health Factors (program).

Annual Interuniversity Scientific and Technical Conference of Students, Graduate Students and Young Specialists

named after E.V. Armensky (April 2022), Moscow, Russia (Online, in Russian). Compact Approximations for the Equation

of Transverse Vibrations of a Rod with Constant Coefficients (program).

24th International Congress on Insurance: Mathematics and Economics (IME 2021) (July 5-9, 2021), Online. Determi-

nants of Institutional Long-Term Care of Dependent Elderly in Switzerland.

4th International Conference “Computer Simulations in Physics and beyond” (CSP2020) (October 12-16, 2020),

Moscow, Russia. Discrete Transparent Boundary Conditions for the Equation of Rod Transverse Vibrations.

Annual Interuniversity Scientific and Technical Conference of Students, Graduate Students and Young Specialists

named after E.V. Armensky, HSE University (February 18-28, 2019), Moscow, Russia (in Russian). Boundary Conditions

that Imitate Cauchy Problem for the Equation of Rod Transverse Vibrations (program).

Annual Interuniversity Scientific and Technical Conference of Students, Graduate Students and Young Specialists

named after E.V. Armensky, HSE University (February 19 - March 1, 2018), Moscow, Russia (in Russian). Boundary

Conditions that Imitate Cauchy Problem for Finite-Difference Equations in Problems of Mathematical Physics (program).

International Conference on Computer Simulations in Physics and Beyond, HSE University (October 9-12, 2017),

Moscow, Russia. Boundary Conditions that Imitate Cauchy Problem for Finite-Difference Approximations of Basic Mathemati-

cal Physics Equations (program).

6th China-Russia Conference on Numerical Algebra with Applications, HSE University (August 28-30, 2017), Moscow,

Russia. Absorbing Boundary Conditions for Finite-Difference Approximations of Basic Mathematical Physics Equation

(program).

6th All-Russian Congress of Young Scientists, ITMO University (April 18-21, 2017), Saint Petersburg, Russia (in Russian).

Finite Difference Schemes: Boundary Conditions that Imitate Cauchy Problem.

Annual Interuniversity Scientific and Technical Conference of Students, Graduate Students and Young Specialists

named after E.V. Armensky, HSE University (February 17 - March 1, 2017), Moscow, Russia (in Russian). Boundary

Conditions Simulating Cauchy problem for the Basic Finite-Difference Equations of Mathematical Physics (program).

21st All-Russian Conference “Theoretical Foundations and Design of Numerical Algorithms for Solving Problems

in Mathematical Physics”, dedicated to the memory of K.I. Babenko (September 5-11, 2016), Dyurso, Krasnodar Krai,

Russia (in Russian). Boundary Conditions for Difference Equations Simulating the Cauchy Problem (program).

6th School of Interdisciplinary Analysis of Social and Economic Processes (July 21-27, 2016), Koktebel, Crimea, Russia

(in Russian). Boundary Conditions Simulating the Cauchy Problem (Open Boundary Conditions, Complete Absorption) for

Linear Differential Equations of Diffusion Type and Finite-Difference Schemes that Approximate them.

5th All-Russian Congress of Young Scientists, ITMO University (April 12-15, 2016), Saint Petersburg, Russia (in Russian).

Boundary Conditions Simulating the Cauchy Problem for Difference Equations in Partial Derivatives.

First Student Conference of the Faculty of Computer Science, HSE University (April 5-6, 2016), Moscow, Russia (in

Russian). Boundary Conditions that Imitate Cauchy Problem for Finite-Difference Equations with Partial Derivatives.

Annual Interuniversity Scientific and Technical Conference of Students, Graduate Students and Young Specialists

named after E.V. Armensky, HSE University (February 17-29, 2016), Moscow, Russia (in Russian). Boundary Conditions

that Imitate Cauchy Problem for Finite-Difference Equations with Partial Derivatives (program).
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