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Annotated Source List

Almgren, R., & Chriss, N. (2001). Optimal Execution of Portfolio Transactions. Journal of Risk.

Summary: Research Paper
This paper is a peer-reviewed research article published in the Journal of Risk. It introduces a mathematical model for optimal trade execution and breaks transaction costs into market impact and risk with timing. It forms the foundation for many common execution algorithms used by institutions today because it introduces something called implementation shortfall to measure quality of execution.

Application to Research
 This source is essential to my research because it helps explain why institutional orders often get poor fills. It provides a baseline model that my research aims to improve. I plan on making my ML model build on the framework described in this paper.

Bajpai, P. (n.d.). Unveiling High-Frequency Trading: Strategies, Secrets, and Key Players. Investopedia. https://www.investopedia.com/articles/active-trading/092114/strategies -and-secrets-high-frequency-trading-hft-firms.asp

Summary: Article 
This investopedia article explains how HFT (High-frequency trading) firms operate by detailing their strategies as well as their revenue sources and what they do in modern financial markets. It outlines how HFT relies on low latency, a concept that was discussed in another media source I cited in this bibliography. It also describes the specific strategies HFT firms use to make profit, such as arbitrage and market-making. The article also briefly outlines the advantages of HFT such as increased liquidity and smaller bid-ask spreads.

Application to Research
This source supports my research by providing a thorough explanation of how HFT firms work and the strategies they use. Understanding HFT strategies better will help me better understand the strategies that the firm I'm interning at uses and help me grasp concepts such as slippage, adverse fills, and market competition. This source is important for designing proper execution algorithms that can adapt to market conditions, which is something I need to understand to achieve my goal of improving institutional trade execution with my own model.

Bansal, A. (2024, March 1). AI In Financial Services: Transforming Stock Trading. Forbes. https://www.forbes.com/councils/forbestechcouncil/2024/03/01/ai-in-financial-services-transforming-stock-trading/

Summary: Article
This article explains how artificial intelligence is revolutionizing stock trading through machine learning, deep learning, and NLP (Natural language Processing). It describes the benefits of AI in finance, that it's able to work around the clock and remove human emotions from trading, improving risk management. It also discusses future challenges, debating whether or not AI can even match human intuition in stock trading.

Application to Research
This article is useful for understanding how Artificial Intelligence is useful for reshaping finance and investing. It serves as the basis for my entire hypothesis and research, and a big picture idea of how machine learning can bring about advancements in finance.

Binance. (n.d.). Binance public data portal. Binance Data Vision. https://data.binance.vision/?prefix=

Summary: Database
This source provides free, downloadable, historical trading data from the Binance trading exchange. There's three different datasets in this source: futures, options, and spot. Each dataset has hundreds of spreadsheets, each highlighting different orders at different times at different quantities. It's like a historical online order book with real historical data.

Application to Research
This resource is valuable to my research because it provides high-frequency historical market data that I can use to create and train my adaptive algorithm. The futures dataset in particular allows me to simulate certain execution strategies and see which ones have the highest fill qualities. I also plan on extracting data from two specific securities and seeing if there's a way to predict how one security moves based on the movement of the other, and how this could be implemented in my ML model.

Bouchaud, J.-P., Farmer, J. D., & Lillo, F. (2009). How markets slowly digest changes in supply and demand (Handbook of Financial Markets: Dynamics and Evolution). Academic Press. https://oms-inet.files.svdcdn.com/production/files/handbook19.pdf?dm=15530755 55

Summary: Research Paper
This research paper explains how financial markets respond to changes in supply and demand over time. It shows that prices do not actually change instantly when large trades happen. Instead the impact of the trades is implemented gradually. It explains how order flow affects prices and why some large orders can move certain markets even when liquidity is high.

Application to Research 
This source is important to my research because it explains why slippage happens during large trades. It also supports my intended use of cross-asset relationships to predict price movement in my future ML model that I will create as a part of this project. Overall, it's a part of the puzzle that helps explain why adaptive execution strategies can improve execution quality.

Cesari, Riccardo and Marzo, Massimiliano and Zagaglia, Paolo, Effective Trade Execution (June 21, 2012). Quaderni DSE Working Paper No. 836, Available at SSRN: https://ssrn.com/ abstract =2088800 or http://dx.doi.org/10.2139/ssrn.2088800

Summary: Research Paper
This paper talks about the role of algorithmic trading in modern financial markets. It breaks down the costs to execute a trade to examine execution quality. It discusses slippage, commissions, and the overall impact any given trade has on the market. The main thing I used from the article is how it compares popular, quantitative trading algorithms/models like VWAP, TWAP, and Implementation Shortfall. I learned about each algorithm's effectiveness in different market conditions. The paper is very credible because the authors are academic researchers in finance and economics. Furthermore, the paper itself was published by a European university. It also uses models and empirical data which also supports it as a credible resource.

Application to Research
This source is very relevant to my research question because it explains how and why trading institutions get poor fills sometimes, and how different algorithmic models can help them. It gives me insight on quantitative models that can evaluate execution quality, and improve it. From reading specific chapters from this paper, I learned that "bad fills" on orders are not random. I plan to use it as a foundation for my understanding of transaction costs and models that already exist to improve fill quality on orders.

CME Globex Matching Algorithms. (2024, December 21). CME Group. Retrieved February 11, 2025, from https://cmegroupclientsite.atlassian.net/wiki/spaces/EPICSANDBOX/ pages/ 457316046/CME+Globex+Matching+Algorithms

Summary: Article
This article outlines the algorithmic matching rules that CME (Chicago Mercantile Exchange)'s e-trading platform CME Globex uses to distribute orders at different prices to different people. It specifically focuses on the sequence of steps the algorithm takes to match aggressing orders (orders that cross the bid-ask spread) to resting orders. It explains the processes the algorithm takes to match orders like FIFO ordering and Pro Rata allocation. In simple terms, FIFO ordering is first come first serve; It fills orders based on the time they are entered. Pro Rata allocation matches orders based on order size, it fills orders first based on how large they are. The document is created by the CME Client Systems Wiki team, and is intended for retail traders and institutions to understand the platform's algorithm and how it matches orders and fills to ensure fairness and transparency.

Application to Research: 
This source is important to my research because I need to understand exactly how orders are filled in the market in order to understand why bad fills happen in the first place. Also, if I want to create my own algorithm eventually, it's imperative to my research that I learn the current systems in place that the market uses to match orders.

Complex Match Example. (2024, December 21). CME Group. Retrieved February 11, 2025, from https://cmegroupclientsite.atlassian.net/wiki/spaces/EPICSANDBOX/pages/457087723/Complex+Match+Example

Summary: Article
This document shows examples and scenarios of how order-matching is handled on the CME Globex trading platform. It shows step-by-step how agressing orders are matched with resting orders, and how the aggressing quantity is allocated. It briefly lays out how the system calculates allocations and uses "predetermination" to calculate how much of the aggressing order will be used in each step of the algorithm. The source is published by the CME (Chicago Mercantile Exchange) group making it a credible source of data and information.

Application to Research
For my research, it helps with understanding how CME matches orders by providing me with real examples and scenarios. I can even use the examples as possible data to eventually feed into the trading algorithm I plan on creating. Fundamentally, these concepts of how orders are matched and filled are essential to be profitable in the market.

Economics, M. J. O. (n.d.). Algorithmic Trading and Market Volatility: Impact of High-Frequency Trading. Michigan Journal of Economics. https://sites.lsa.Umich.Edu/mje/2025/04/04/algorithmic-trading-and-market-volatility-impact-of-high-frequency-trading/

Summary: Journal
This journal describes the rise in the use of algorithmic trading (AT) and High-Frequency trading (HFT) as well as the effects of these two models on modern financial markets. It explains the upsides and risks with HFT such as how it improves liquidity but can also result in instability in the market during stress events such as the 2010 flash crash. 

Application to Research
This source is relevant to my research because it talks about what conditions need to be available in the market for execution quality to start falling apart. It describes that during algorithmic withdrawal, liquidity can suddenly disappear, leading to a plummet in the quality of execution. I plan to use this source to support my research goal of developing ML powered execution strategies that can adapt to changing market conditions in HFT



Executing an Order. (n.d.). Investor.gov. https://www.investor.gov/introduction-investing/ investing-basics/how-stock-markets-work/executing-order

Summary: Article 
This is a short article that discusses how an order executes. It explains that not many people think about where and how their broker executes a trade when they buy or sell a stock, but it's important because it could affect the overall cost of the transaction. It emphasizes that trade execution isn't instantaneous. Since stock prices move fast, by the time your order reaches the market, the price of the stock could be drastically different, especially in highly volatile environments. This is very important for me to understand and essential to my research since it explains why orders could execute poorly and get filled in bad places.

Application to Research
I plan to use this article to further my understanding of what exactly goes into executing an order so I can use it to benefit my research on how to get better fills and execute more profitable orders generally.

Harris, L. (2002). Trading and exchanges : market microstructure for practitioners. Oxford University Press.

Summary: Book
This book is about trading. It discusses the people who trade securities (stocks) and contracts, the marketplaces where they trade, and the rules that they use to govern their trading. Its main purpose is to teach Market microstructure, which is a branch of financial economics that investigates trading and the organization of markets. By learning the fundamentals of market micro-structure and different commodities, securities, contracts, and marketplaces where trading is run, I hope to add to my knowledge and aid my research by helping me learn more about the basics of where orders are executed. This is a very reliable source because it is a published book under a credited author.

Application to Research: 
I feel that the 6th chapter especially of this book will be fundamental to my research and project. This chapter justifies why slippage exists, why execution quality varies at different prices, and why timing and order placement matter more than "directional alpha". The ML model I eventually want to create and train myself in the future will essentially learn order-book conditions across two securities and information arrival before they are fully reflected in the prices, which is the exact microstructure pattern that Larry Harris frames in this chapter.

Hasbrouck, J. (2009). Empirical Market Microstructure: Economic and Statistical Perspectives on the Dynamics of Trade in Securities Markets. Oxford University Press. https://www .acsu.buffalo.edu /~keechung/MGF743/Readings/Hasbrouck's%20book.pdf

Summary: Book
This book explains how financial markets work in the real world using statistical analysis. Its main focus is around how prices form through trades and liquidity. It explains key market microstructure concepts, just like the book by Larry Harris that I cited earlier. It explains these concepts within the lens of empirical market structure and shows how market behavior can be analyzed using data.

Application to Research: 
This source is important to my research because it helps me understand how order flow and liquidity affect prices and slippage. It also supports my data-driven approach to studying execution quality. Overall, it strengthens the statistical foundation of my research and teaches me concepts through an empirical lens that I can utilize later in my research project and while creating my ML model.

Hayes, A. (2024, August 20). Slippage: What It Means in Finance, With Examples. Investopedia.

Summary: Article
This article defines slippage and talks about how it actually occurs in real time when the price where the trade is actually executed differs from price that the trade is expected to be executed at. Slippage happens when the price moves too quickly or when the asset that is being traded is too volatile. This causes prices to spike before trades can be executed leading to slippage. The article provides simple charts that show negative and positive slippage as visual representations of slippage. This source is credible because it's from Investopedia which is a popular financial education site. This source is very relevant to my research question because slippage is one of the main problems I'm addressing in my research. It's one of the main reasons why institutional firms can't get good fills on trades sometimes. The graphs and charts that the source provides illustrate the difficulties of getting quality executions on large trades.

Application to Research
I plan to use this article to help me understand the main factors that influence slippage: market volatility, and order size. I will use this source in my research to determine how to get the best environment while trading to reduce slippage and improve execution quality.

Order Execution Algorithms [Order Execution Algorithms]. (n.d.). QuestDB. https://questdb.com /glossary/order-execution-algorithms/

Summary: Article
This article talks about order execution algorithms and how they determine timing and size of trades to improve quality. It briefly discusses the outline behind algorithmic models like VWAP and TWAP, and some adaptive algorithms. It could be useful in my research because it supports that improving adaptability in a given algorithm leads to overall better execution quality. This specific article, while in a very popular database, lacks an author or date of publication so it may not be as credible as other sources, but the quality and credibility of the database makes it a citable source.

Application to Research
 I plan to use this article in my research to help me understand how adaptive algorithms work relative to their static counterparts, and how exactly improving adaptability in an algorithm leads to better fills.

Park, J. (n.d.). Algorithmic Trading and Market Volatility: Impact of High-Frequency Trading. Michigan Journal of Economics. https://sites.lsa.umich.edu/mje/2025/04/04/algorithmic- -trading-and-market-volatility-impact-of-high-frequency-trading/

Summary: Journal 
This journal describes the rising use of Algorithmic Trading (AT) and High-Frequency Trading (HFT) in modern markets and their impacts on them. It explains how HFT improves liquidity by narrowing bid-ask spreads while also highlighting risks with HFT such as market stress events like the 2010 Flash Crash. This source also discusses the growing use of advanced artificial intelligence in trading systems

Application to Research: 
This source is relevant to my research because it describes the market conditions where execution quality falls apart. It says that when liquidity disappears due to algorithmic withdrawal, execution quality plummets. Understanding the relationship between these factors in HFT helps explain why orders that institutional firms place experience slippage. I plan to use this source to support my research goal of developing execution strategies that adapt to changing market conditions, and my model that I plan on training to predict price movement of certain securities based on other ones.

Ran Aroussi. (2024, March 10). yfinance [Computer software]. GitHub. https://github.com/ ranaroussi/yfinance

Summary: Repository
This source is a repository of financial market data from GitHub. It provides open-source Python tools to collect and download financial data from Yahoo Finance. The kind of data I can harvest includes historical prices, volumes, and metadata for different instruments like stocks, futures, and bonds. The library has widespread use for algorithmic trading and backtesting which means it will be essential for my research and me to understand order flow in the market and eventually train my adaptive algorithm using it.

Application to Research:
This source provides a practical and reproducible way to gather data like this making it an efficient method to train my AI model. Furthermore, since this source has been reviewed and edited by hundreds of verified github coders and computational financialists, it is a verified and trustable source of data and tools.

School, C. B. (2012, November 19). Ciamac moallemi: High-Frequency trading and market microstructure [Video]. YouTube. https://www.youtube.com /watch?v=y4z1FSdN_GA&t =6s

Summary: Video
This video by Columbia Business School is a lecture about high-frequency trading and market microstructure. The main concept that I wanted to outline from this video is latency: the time delay between when a trader or algorithmic system initiates an order and when it is actually executed in the market. The professor stresses how important low latency is in high-frequency trading, and how higher latency increases the amount of slippage between trades. He also describes how algorithms designed these days are designed to predict or anticipate changes in the market so they can react to them faster as even minor delays can mean worse fills. Something I found interesting was how the infrastructure of a firm relates to latency. He explains how firms reduce latency through direct market access and optimized hardware and software to gain advantages over competitors

Application to Research
I plan on using this video not just to teach me the basics of market-micro structure, but mainly to teach me the concept of latency in trading. It directly relates with the concept of clippage and I need to fully understand this concept before I create my model, as I will need to train it to be able to predict changes in markets. The video provides real-world context behind concepts that affect trade execution so it will be easy for me to use it to guide my research and the building of my algorithm.

Taro, R. (2025, April 8). The Gen Z Portfolio: How the Next Generation is Redefining Investing. All Insight Lab. https://allinsightlab.com/the-gen-z-portfolio-how-the-next-generation-is -redefining-investing/

Summary: Article
This article explains how Gen Z is changing the world of investing by using new tools such as investing apps, cryptocurrency, and AI advisors. It shows that Gen Z cares about making money and supporting companies that match their values. This article also warns that with the new age of Gen Z investing, market ups and downs may be drastic due to short-term thinking, and scams from social media. This source is helpful because it explains how Gen Z invests differently from older generations.

Application to Research: 
This source is relevant to my research because it outlines the changing basis of finance with Gen Z, and how machine learning plays a role in that. ML models that predict markets are becoming much more prevalent and accessible to everyday people. For better or worse, people using these models regularly on an everyday basis only increases from now.

[Visual Representation of Slippage]. (n.d.). Babypips. https://bpcdn.co/images/2010/11/broker- slippage.png

Summary: Image
This image provides a visual representation of slippage that shows how the price you place an order at can differ from the place it actually gets filled at. It makes slippage easy to understand as it compares the falling of the price to a person falling down, almost as if he is falling off a cliff. It emphasizes how big gaps in price can form because of slippage and how it can lead to missed profit and opportunity.

Application to Research
I plan to use this source to help me with understanding the concept of slippage. Because it provides a visual representation of slippage, it makes it easy for me to understand how slippage affects orders and trades. Because my research topic is on how to eliminate slippage, it is important for me to fully understand this concept before I research how to lower it.

Yang, Y. (2024, December 19). Deep Learning-Driven Order Execution Strategies in High  Frequency Trading: An Empirical Study on Enhancing Market Efficiency. EWA Publishing. https://doi.org/10.54254/2755-2721/2025.18469

Summary: Research Paper
This research paper analyzed the effectiveness of deep learning models, forms of adaptive algorithms. It looked at how deep learning models (specifically the PPO algorithm) can improve order execution in high-frequency trading while compared with algorithms like VWAP and TWAP. Essentially, the PPO model adapts to changing market conditions in real time using high-frequency tick data. The researchers found that the PPO model (the adaptive algorithm) gave 92% better fill rates than the VWAP baseline, reduced market impact by around 15%, and executed 43% faster under volatile conditions.

Application to Research
This paper looks crucial to my research hypothesis. It directly supports my hypothesis in a tested environment with real statistics to back it up that adaptive algorithms outperform static ones like VWAP and TWAP. However, the PPO model in the paper used high-frequency tick data to learn, meaning that when tested, it focused on small trade executions, completely the opposite of the type of orders that large institutions make. While being tested differently, the overall concept proved in this research paper looks promising to my hypothesis and could be quite helpful to my research.



