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Financial markets diffusion patterns. The case of Mexican investment funds JEL Classification: G11; G23; O16; O33; O57 Keywords: exchange traded funds; mutual funds; diffusion models; financial innovation; Mexico Abstract Research background: Exchange traded funds (ETFs) are one of the most influential financial innovations, reshaping the investment funds market in many countries, including Mexico. Due to their similar investment objectives, ETFs are considered substitutes for mutual funds. Purpose of the article: The aim of the article is to provide an in-depth insight into the issues associated with the development of financial markets in Mexico over the period 2002 –2012, putting special emphasis on the development patterns of ETFs. Methods: First we use descriptive statistics to unveil basic changes and trends in the Mexican investment funds (ETFs and mutual funds). Then we use a category of the innovation diffusion models, i.e. logistic growth models, in order to explore the key development patterns. Data sources and methodological framework are presented in the second section of the article, with a detailed description of the innovation diffusion models applied in the research



Equilibrium. Quarterly Journal of Economics and Economic Policy, 12(1), 83–100 (based on 3-parametric logistic curve). The sum of assets under management of ETFs and mutual funds is considered as the size of the total investment funds market. Findings & Value added: Empirical findings indicate a significant development of the ETF market, both in terms of assets under management and market share. According to the presented estimations, Mexican ETF market development can be described with the logistic growth models, and three characteristic phases of the logistic curve were clearly observable. The predicted ETF market development patterns point towards a further increase of the market share of ETFs over the next 3-5 years, yet the probability of exceeding the level of ca. 20-30% seems low.



Introduction This paper is designed to provide an in-depth insight into the issues associated with the development of financial markets in Mexico over the period of 2002–2012, putting special emphasis on the development patterns of Exchange Traded Funds (hereafter — ETFs). To this aim, first we used descriptive statistics to unveil basic changes and trends in ETF market development between 2002 and 2012; and second we deployed the methodological framework encompassing innovation diffusion models, which allowed for a detailed analysis of ETF market development patterns, examining the dynamics of the process and predicting its future changes. This paper comprises four logically structured sections. The first section presents the conceptual background explaining the issues associated with ETFs and other categories of investment funds. The second section presents data sources, as well as an outline of methodological settings. Section three is divided into two parts: demonstration of preliminary evidence on ETF market development is followed by a discussion on major empirical results. Finally, the paper concludes with main findings. Our study concentrates on Mexico, which is relatively rarely exemplified as an emerging economy with developed investment funds market that consists of not only well-established, traditional mutual funds, but also of innovative ones, i.e. ETFs. Mexico should be thus regarded as a benchmark country in establishing the path of ETFs diffusion that may be followed by other emerging economies once they introduce ETFs to their financial markets. Mexican ETF market is one of the largest among emerging countries as evidenced by its size — in 2012 assets of ETFs listed in Mexico exceeded 8.7 bln USD compared with only ca. 2 bln USD in the whole Middle East and Africa region or ca. 2.5 bln USD in India; the only emerging country with a larger ETF market in 2012 was China (BlackRock, 2012).
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Investment funds: selected categories In this article, we focus on two types of financial companies: Exchange Traded Funds (ETFs) and mutual funds. We label these two groups together as ‘investment funds’. Mexican investment funds market is thus a market consisting of ETFs and mutual funds available primarily in Mexico. ETFs may be regarded as a case of financial innovations comparing to mutual funds that are a rather traditional investment option. In order to fully understand the changes observed on the investment funds market, the main features of ETFs and mutual funds will be discussed as well as their differences. Mutual funds are financial companies, dating back to the 1920s. They are defined as investment companies that buy a portfolio of securities selected by the fund’s manager and manage them in order to meet a specified investment objective; mutual funds are ready to buy back their shares at their current value, calculated by the company itself (ICI, 2015, p. 277). One type of mutual funds, particularly important in the context of this research, are index (mutual) funds, i.e. mutual funds designed to track the performance of a selected market index (tracking is understood as trying to replicate the rate of return of selected assets). The history of ETFs is relatively shorter, as first such funds were launched on the North American stock exchanges in the early 1990s (Deville, 2006, pp. 4–6). Despite the growing diversity of the ETFs category, most of them are still funds whose units are traded on stock exchanges, where they can be bought or sold by various groups of investors (analogically to stocks of listed companies) (International Monetary Fund, 2011, p. 68). Prices of units of ETFs track the performance of chosen assets, mostly equity or fixed income market indexes; however, in recent years new types of ETFs were launched, including, among others, commodity ETFs and ETFs offering magnified and/or inverse returns (leveraged, inverse and leveraged-inverse ETFs) (Financial Stability Board, 2011, pp. 3–5). Due to similar investment aims and group of users, ETFs should be considered as substitutes for mutual funds, especially their subcategory i.e. index funds. ETFs offer a number of innovative features, unavailable in the conventional funds, which led to their big and growing popularity. The key difference between ETFs and index funds is the course of the redemption process, understood here as the way to exit the investment. In the case of ETFs it is possible through the stock exchange, while in case of index funds shares need to be bought back by the managing company. Moreover, valuation of the fund’s units is also conducted differently. The prices of ETFs depend on the demand and supply, together with the arbitrage transactions 85
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undertaken by the market participants, especially the ones involved in the creation of ETFs’ units (as a result of arbitrage transactions market values of ETFs’ units and tracked assets remain close; for more details see e.g. (Ramaswamy, 2011, pp. 1–4)). Managing companies (or appointed institutions) calculate the value of mutual funds’ units, usually once a day — it is the value used to process the transactions. The most important differences between ETFs and index funds are summarized in Table 1 (the table presents a comparison of ETFs and one type of mutual funds but it may be related to the whole category of mutual funds). Lower costs of investments in ETFs than in conventional mutual funds result from different distribution method and lower number of intermediaries involved in the distribution of the funds’ units — costs are mostly limited to the stock exchange’s brokerage fees. Tracking errors are discrepancies between the return on a given fund and the tracked index (or other assets; such errors should be minimized). ETFs are more efficient than index funds in this aspect as a consequence of the arbitrage transactions conducted on the stock exchanges — such transactions can be undertaken during the trading hours and large deviations will be removed, while in case of index funds they may prevail. Tracking costs and errors are especially low for relatively recent types of ETFs such as synthetic ETFs, whose tracking mechanism is based on derivatives (Kosev & Williams, 2011, pp. 54–55). Synthetic replication is used most often in European ETFs. Apart from the benefits listed in Table 1, ETFs give their users access to a number of other benefits in comparison to mutual funds: higher liquidity, opportunity to invest easily and at low cost in foreign assets (through ETFs tracking e.g. foreign stocks, yet listed on a domestic exchange), and higher tax efficiency (in some countries) (for full discussion see Lechman & Marszk, 2015). Relative disadvantages are linked above all with more sophisticated types of ETFs (such as synthetic funds): impeded risk evaluation or (very limited) counterpart risk (IMF, 2011, pp. 69–72).



Research method To achieve our major empirical goals we use data on Exchange Traded Funds and mutual funds in Mexico between the years 2002 and 2012: in 2002 first ETF was launched in Mexico and 2012 is the last year with acquirable full dataset on ETFs. The key indicator applied for the analysis is assets under management (AUM) of various types of investment funds, i.e. assets managed within selected funds. The data on the assets of mutual 86
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funds was extracted from the Investment Company Fact Book published by the Investment Company Institute (Investment Company Institute, 2008, 2013). Due to lack of such database regarding ETFs in Mexico, the Authors’ estimates of assets of ETFs were used. Estimates were derived from Latin American regional statistics published by BlackRock Investment Institute, calculations involved subtracting assets of the second largest regional ETF market — in Brazil (using information from reports published by the ETF providers, i.e. managing companies; assets of ETFs listed in other Latin America countries are close to 0) (BlackRock, 2011, 2012). Only ETFs for which Mexico is the primary listing location were taken into consideration (in order to prevent double counting and due to lack of reliable data on the actual share of assets of cross-listed ETFs acquired in a given country). In this article, the development of the Mexican ETF market is understood twofold as: absolute growth in the value of assets of ETFs in Mexico (measured using absolute values of their AUM); and — growth in share of ETFs in the total value of Mexican investment funds’ assets (sum of assets of ETFs and mutual funds). To reach the main aims of the study, we adopt the methodological framework allowing for identification of the time evolution of the processes reported across examined financial markets regarding, inter alia, ETFs diffusion. Therefore, we use innovation diffusion models (Geroski, 2000; Rogers, 2010; Kwasnicki, 2013; Lechman, 2015), which are applied for approximations of ETFs diffusion trajectories and exhibit projected future ETFs development patterns. Analogous approach to the identification of the ETF market evolution is reported in the study of Lechman and Marszk (2015), who analyze the ETFs diffusion paths in selected emerging markets. To display the ETF market development patterns we use the empirical framework of innovation diffusion model provided in the influential works of, inter alia, Mansfield (1961) and Dosi and Nelson (1994), who analyzed the phenomenon adopting the evolutionary dynamics concept. The concept may be mathematically expressed as the logistic growth function, that if written as an ordinary differential equation is as follows (Meyer et al., 1999): ( )
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If ( ) denotes the level of variable , ( ) is time, and is a constant growth rate, then Eq. (1) explains the time path of ( ). If we introduce 1 to Eq. (1), it can be reformulated as: ( )=



,



(2)



or alternatively: ( )=



exp



,



(3)



with notation analogous to Eq. (1) and representing the initial value of at = 0. The simple growth model is pre-defined as exponential; thus, if left to itself will grow infinitely in geometric progression. Indiscriminate extrapolation of ( ) generated by an exponential growth model may lead to unrealistic predictions, as due to various constraints, systems do not grow infinitely (Meyer, 1994). Therefore, to solve the problem of ‘infinite growth’, the ‘resistance’ parameter (Kwasnicki, 2013) was added to Eq. (1). This modification introduces an upper ‘limit’ to the exponential growth model, which instead gives the original exponential growth curve a sigmoid shape. Formally, the modified version of Eq. (1) is the logistic differential function, defined as: ( )
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where the parameter κ denotes the imposed upper asymptote that arbitrarily limits the growth of . As already mentioned, adding the slowing-down parameter to exponential growth generates an S-shaped trajectory (see Figure 1). The 3parameter logistic differential equation, Eq. (4), can be re-written as a logistic growth function, taking non-negative values throughout its path: ( )=
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where ( ) stands for the value of variable in time period . The parameters in Eq. (5) explain the following: κ - upper asymptote, which determines the limit of growth also labeled ‘carrying capacity’ or ‘saturation’; — growth rate, which determines the speed of diffusion; — midpoint, which determines the exact time (!" ) when the logistic pattern reaches 1



Base of natural logarithms. 88



Equilibrium. Quarterly Journal of Economics and Economic Policy, 12(1), 83–100



0.5κ. However, to facilitate interpretation, it is useful to replace with &'(( ) . Having ∆ , it is a ‘specific duration’ parameter, defined as ∆ = easy to approximate the time needed for to grow from 10%κ to 90%κ. The midpoint ( ) describes the point in time at which the logistic growth starts to level off. Mathematically, the midpoint stands for the inflection point of the logistic curve. Incorporating ∆ and (!" ) into Eq. (5), entails: ( )=



κ
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In our research, we aim to use the methodological framework regarding innovation diffusion model, which has been briefly presented above. To complete the analysis, we assume that the process of growing ETFs’ share in total assets of investment funds may be claimed as analogous to the process of diffusion of innovations across heterogeneous socio-economic systems. Henceforth, we claim that ETFs are innovations, which due to ‘word of mouth’ effect (Geroski, 2000) and emerging network effects, are gradually adopted by increasing number of investors (users). We also rely on the basic assumption that investors (users) of financial innovations (in here — ETFs) may freely contact and, thus it leads to broader adoption of financial innovations by ‘non-investors’ (‘non-users’), i.e. people either not using ETFs before or choosing other similar options. The process of growing adoption of financial innovations (ETFs) is effectively enhanced by unbounded access to information ensured by broad adoption of information and communications technologies. In short, we assume that ETFs diffuse on financial markets, gaining growing share in total assets of investment funds (apart from ETFs — mutual funds (Gastineau, 2010)). Considering the basic version of 3-parameter ( )= logistic growth model as defined in Eq. (5), we presume that 4!56 ( ) and 4!56 ( ) demonstrates changes of ETFs share in assets of investment funds over time ( ) in 7-country. To put it differently, it shows changes of 7-country`s financial market saturation with Exchange Traded , which shows the ceiling Funds. The parameter κ is represented as κ819 6 (upper asymptote/system limit) regarding the process of ETFs diffusion on financial markets. The estimated κ819 denotes the potential share of ETFs 6 in total assets of investment funds on analyzed financial market in 7-country, however — under rigid assumption that ETFs diffusion (development) trajectory follows sigmoid pattern generated by logistic growth equation. Next, the parameter α (as in Eq. (6)) is represented as 6819 , which shows the speed of ETFs diffusion on analyzed financial market in 89
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7-country. Hence, the estimated parameter 6819 presents how fast ETFs share in total assets of investment funds is increasing over analyzed selected financial market. Moreover, using parameter 6819 , we calculate ‘specif&'(( ) ic duration’ defined as ∆ = ; 
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