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学位论文中文摘要：
在证券交易市场中，金融证券的收益预测可以帮助投资者做出明智的投资决策。在金融学领域，因子模型旨在尝试通过基于历史金融数据构建的金融指标(因子)，描述和解释金融证券的收益率。如今基于因子模型的因子投资正演变为量化投资领域的主要投资方法。
因子投资可以为投资者带来超越市场平均收益水平的回报，其主要挑战在于如何从海量因子中找到与收益率存在关联的有效因子。现有的因子选择方法，无论是利用统计学方法，还是使用基于模型的特征选择技术，都有其自身的局限性，无法在兼顾人类经验知识与计算机计算能力的同时，提高从业者的工作效率。
目前因子投资还没有得到可视分析技术的支持，然而可视分析技术可以加速知识发现的过程。通过可视化的形式呈现数据以及分析结果，可以更加直观地观察到描述不同市场风格的因子表现情况。从而进一步帮助从业者筛选因子、调整投资策略，以期获得更高的投资收益。因此，本文基于A股市场超过25年近3600只股票的历史数据，开展了关于因子投资的可视分析研究，设计并实现了iQUANT，一个交互式可视分析系统，在一些典型的因子投资场景中无缝集成因子模型和交互式特征选择技术，以辅助从业者或者研究人员分析因子和市场风格，提高筛选有效因子的工作效率。本文通过专家调研和案例研究实现了系统评估。系统评估结果初步验证了iQUANT面向相关目标用户(如量化从业者、量化研究员等)的可用性和有效性。
本文的主要贡献总结如下:
1. 在模型分析方面，本文探讨了基于稀疏回归的因子模型，稀疏回归模型在因子选择和股价预测方面具有联合优化的优势，还可以为交互式因子选择提供参考。
2. 在可视化方面，本文提出了具有多个协调视图的可视化设计，从时间、股票和因子聚合的角度全面展示各个因子的表现。本文的设计充分借鉴领域专家研究中良好因子的经验特性，包括时间稳定性、模型敏感性以及因子互补性。
3. 结合基于稀疏回归的因子模型以及交互式可视分析方法，iQUANT集成回测评估功能，帮助目标用户在一个可视分析逻辑闭环中，分析因子表现、理解市场风格、提炼因子组合，从而不断优化他们的投资策略。
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学位论文英文题目：Visual Analytics of Interactive Factor Investing based on Sparse Regression Models
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学位论文英文摘要：
In the securities market, the earnings forecasts of financial securities can help investors make informed investment decisions. In the field of finance, factor models are designed to attempt to describe and explain security returns using financial indicators (factors) built on historical financial data. Now factor investing based on factor models is evolving into the main investment method in the quantitative investment field.

  Factor investing can bring investors returns that exceed the average level of market returns. The main challenge is how to find effective factors that are related to the rate of return from a large number of factors. Existing factor selection methods, whether using statistical methods or using model-based feature selection techniques, are subject to their own limitations. They cannot improve the work effectiveness of practitioners while taking into account human experience and computers' computing capabilities.

  Factor investing has not been supported by visual analytic techniques yet. however, visual analytic techniques can enhance the knowledge discovery process. It brings people more intuitively observation of the performance of factors describing different market styles with visualization of the data and analysis results. This will further help practitioners filter factors and adjust investment strategies in order to obtain higher investment returns. Thus, based on historical data of nearly 3,600 stocks in the A-share market over 25 years, this paper carried out visual analytics research on factor investing. We proposed iQUANT, an interactive visual analytics system that seamlessly integrates factor models and interactive feature selection technologies in some typical factor investing scenarios to assist practitioners or researchers in analyzing factors and market styles and improving the working efficiency of filtering factors. The system is evaluated through expert study and case studies in this paper. The result verified the usability and effectiveness of iQUANT for related target users (such as quantitative practitioners, quantitative researchers, and etc.).

  The main contributions of this article are summarized as follows:

1. In terms of model analysis, this paper discussed the factor model based on sparse regression. The sparse regression model has the advantages of joint optimization in factor selection and stock price prediction. It can also provide a reference for interactive factor selection.

2. In terms of visualization, this paper proposed a visual design with multiple coordinated views to comprehensively display the performance of each factor from the perspective of time, stocks, and factor aggregation. The design fully draws on the empirical characteristics of good factors in the expert research, including time stability, model sensitivity, and factor complementarity.

3. Combining factor models based on sparse regression and interactive visual analytics methods, iQUANT integrates backtesting evaluation functions to help target users analyze the performance of factors, understand market style, and refine the combination of factors in a closed loop of visual analytics logic, thus continuously optimizing their investing strategy.
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