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Abstract

The academic literature has found mixed evidence that fund size is negatively related to performance. One reason for the lack of consensus may be that the fund size and performance relation is endogenous. In this paper, we identify a set of instrumental variables that influence fund size but are unrelated to expected fund performance. Using this specification, we show that fund size does not appear to affect fund performance.  
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1. Introduction
Research has shown that, on average, fund managers appear unable to outperform passive fund benchmarks on a post-cost basis.[footnoteRef:2] Berk and Green (2004) argue that this is because funds managed by skilled managers attract greater portfolio flows than funds managed by unskilled managers. Hence, if fund performance is inversely related to fund size, in equilibrium, both skilled and unskilled managers will earn similar expected future returns. The crucial assumption in Berk and Green’s model is the existence of diseconomies of scale in mutual fund performance. [2:  For example, Fama and French (2010) show that equity mutual funds earned a negative 85-basis-point annual return on average, relative to the Carhart (1997) four factor model.] 

However, the literature has been unable to come to a definitive conclusion on the source (or existence) of diseconomies of scale in fund management. A number of papers report a negative relation between size and performance. For example, Chen, Hong, Huang, and Kubik (CHHK, 2004) document a negative relationship between fund size and fund performance, in particular for illiquid funds, but a positive relation between fund family size and fund performance. They argue that increased inflow to funds with illiquid holdings increases trading costs and price pressure on the stocks held by the fund and thus impedes fund performance. Yan (2008) documents similar results using superior proxies for liquidity. Edelen, Evans, and Kadlec (2007) find that relative trade size subsumes fund size in regressions of fund returns, and argue that trading costs are the primary source of diseconomies of scale for funds. Petajisto (2013) shows that larger funds are more likely to be closet indexers who earn inferior returns, implying that the indexation strategies employed by larger funds drives the poor returns earned by these funds. Ferreira, Keswani, Miguel, and Ramos (2013) analyze the relation between size and performance across 27 countries. They find diseconomies of scale for US funds but no evidence of diseconomies outside the United States.
In contrast, an equivalent number of papers document a positive relation between size and performance. For example, Elton, Gruber, and Blake (2012) find an positive (though insignificant) relation between size and performance in a sample of US mutual funds in univariate sorts. They speculate that the reduction in expense ratios for larger funds outweighs possible diseconomies of scale when the funds increase in size. Bhojraj, Cho, and Yehuda (BCY, 2012) attribute the positive relation between size and performance to private information. They show that the positive relation between family size and performance is limited to the time-frame before 2000, prior to the SEC establishing fair disclosure regulations. They argue that large fund families received material, non-public information from investment banks giving them an unfair advantage over smaller fund families. When fair disclosure regulations were established, this advantage was eliminated. Ma, Tang, and Gomez (2012) document that managerial compensation for larger and more complex funds is more likely to include explicit performance-based incentives and hence argue that fund performance is likely driven by increased managerial incentives at larger funds.
A concern with all these papers is that the fund size and performance relation may be endogenous, i.e. fund size is only indirectly related to performance via other fund characteristics. Hence, the models suffer from a potential omitted variable bias if a control variable jointly related to size and fund performance is excluded. 
Two recent papers use independent methodologies to correct for endogeneity and show that, following corrections for endogeneity, fund size appears to be unrelated to performance. Pastor, Stambaugh, and Taylor (PST, 2015) utilize fund fixed effects and recursive demeaning to control for omitted variable bias. They find evidence of decreasing returns to scale at the industry level but no evidence at the fund level. They argue that since new entrants to the active management industry are more skilled than old entrants, the new funds outperform the older funds in the industry. However, since PST’s measure of skill is the time-invariant fund fixed effect from their panel regression, they cannot test why older managers cannot maintain their level of skill over time. In addition, there is no clear mechanism between the negative relation between industry size and fund performance. Further, the potential time trend in manager skill (i.e. managers on average have become more skilled over time due to technology advances and increased competition) offers an alternative explanation for PST’s findings. If the time trend in manager skill and fund size are correlated, the fixed effects in PST endogenously capture manager skill, muting its relation with fund performance.	Comment by Microsoft Office User: 	Comment by Microsoft Office User: 	Comment by Microsoft Office User: 	Comment by Microsoft Office User: 
Reuter and Zitzewitz (RZ, 2015) utilize a regression discontinuity approach (RDD) to identify the causal effect of mutual fund size on performance. Morningstar ranks funds by investment objective based on prior performance and sorts funds on the basis of discrete thresholds. RZ assume that managerial skill varies continuously across the threshold, while flows do not. Hence small changes in fund returns around the threshold could have outsized effects on fund flows through their impact on the fund’s Morningstar rating. Focusing on these exogenous shocks to fund size around the thresholds, RZ also find little evidence to suggest that, on average, fund size affects performance. RZ is arguably more in the spirit of Berk and Green (2004) than PST in that RZ use a methodology to vary fund size while maintaining the level of skill almost constant. However, it is difficult to generalize their results away from the Morningstar discontinuity thresholds.	Comment by Microsoft Office User: 
In this paper, we use a novel instrumental variable (IV) approach to control for potential endogeneity in a third approach and re-examine the relation between fund size and performance. Our IV specification draws on Phillips, Pukthuanthong, and Rau (PPR, 2016) who examine investor response to changes in holding period returns (HPR) reported by mutual funds. When advertising past performance, Rule 482 of the Securities Act of 1933 requires investment companies to report past performance in the form of an HPR over the horizons of 1, 5, and 10 years for funds in existence over those horizons. In addition, the 3-year horizon is also commonly reported. The change in reported HPR every quarter is hence influenced by both the most recent return which enters the horizon of calculation and the end-return which drops from the calculation. Consider the following 5 quarter return time series, taken from PPR:
	 Period
	-1
	-2
	-3
	-4
	-5

	Return
	-2%
	3%
	4%
	5%
	-4%


The annual HPR for quarters -2 to -5 is 8% and the corresponding annual HPR for quarters -1 to ‑4 is 10%: 


Even though the fund experienced a negative return in the most recent quarter (t=-1), the HPR increased as the end-return which dropped from the sample was more negative. The change in the HPR is therefore a function only of the most recent return (-2%) which enters the horizon and the end-return (-4%) which drops from the horizon. As all other intervening returns are common in the return sequences, they have no influence on the change in the HPR. Reacting to the new information conveyed in the most recent return is arguably rational to the extent that it is related to manager skill and future fund performance. However, end-returns convey no new information and correspondingly should not influence rational investor preferences. PPR show that, due either to inattention or naivety, investors react with equal strength to the new and stale information components of HPR changes when allocating flows. 	Comment by Microsoft Office User: 
PPR’s results form the basis of the economic intuition for our instruments. Specifically, investors observe an improvement in the fund’s HPR, but fail to appreciate that the source of the improvement is a stale, negative end-return dropping from the horizon of the HPR calculation. While this signal provides no new information regarding expected fund performance or managerial ability, it disproportionately increases asset allocations to the fund from investors chasing stale performance. Hence, there is an exogenous increase in fund size that is unrelated to expected fund performance. In this sense, stale performance chasing is a nearly ideal instrumental variable as it directly influences the endogenous regressor (fund size) but has no perceivable relation with manager skill or expected future fund performance. This approach is very much in the spirit of Berk and Green (2004) in that it uses a clear instrumental variable that is closely tied to firm size but is unlikely to be tied to managerial skill. This arises since investors are not reacting to the new information in the most recent return (which may allow investors to infer information regarding expected manager ability), but to stale performance signals that arise as a function of the reporting format of HPRs. 
We first replicate the results in CHHK in our sample to show that fund size does appear to be negatively related to performance using an OLS regression model. We use nine instrumental variables, the size of the drop-off in end-returns, the sensitivity of investors to this drop-off for each of the 1,3, and 5 year horizons, and the interaction between the two. These instruments satisfy both the exclusion condition (there is no correlation between the end-return or end-return sensitivity and future fund performance) and the relevance condition (the instruments are significantly related to fund size). Using the IV model, the relation between fund size and performance disappears. 
Adding to PST and RZ, this implies that three independent uncorrelated methodologies fail to document any significant diseconomies of scale in mutual fund performance. Hence, the source of the diseconomies of scale that are necessary for the Berk and Green (2004) model to be valid still appear to be missing.	Comment by Microsoft Office User: 
The rest of the paper is organized as follows. Section 2 describes the data and summary statistics. Section 3 validates our instruments and presents the IV results. Section 4 concludes.



2. Data and Summary Statistics
The primary data source utilized in the paper is the Center for Research in Security Prices (CRSP) Mutual Fund Database. We restrict our sample to include only actively managed, domestic, equity mutual funds and aggregate multiple share classes of the same fund using a TNA-weighted approach.[footnoteRef:3] We require the availability of monthly frequency returns and total net assets (TNA) to allow estimation of the instrumental variables utilized in the paper. Thus, our sample commences in 1992 when the CRSP database commences reporting of monthly TNA. The sample concludes in 2010 to make our analysis as comparable as possible to Reuter and Zitzewitz (2015) and Pastor, Stambaugh, and Taylor (2015) who conclude their samples approximately at the same period. The early portion of the time series of our dataset (1992-1998) includes on average 1,774 funds, provided by 470 separate investment companies (fund families) with a combined TNA of 1.0 trillion USD. Our dataset expands to include on average 3,093 funds, 534 families, and a combined TNA of 3.7 trillion USD in the later portion of the data time series (2005-2010). [footnoteRef:4]   [3:  To identify actively managed mutual funds, we use the list of actively managed funds from Cremers and Petajisto (2009) available from Antti Petajisto’s website http://www.petajisto.net/data.html.]  [4:  Detailed summary statistics are reported in Table A1 of the Appendix.] 

As a first validation exercise, to establish that sample differences are not driving our results, we replicate the CHHK (2004) models utilizing our sample as our sample periods do not overlap with theirs. The results are reported in the Appendix (Panel A of Table A2).[footnoteRef:5]  Our results are generally consistent with CHHK (2004). The relation between fund size and performance is negative and significant for both gross and net returns (average t-statistics of 2.78 and 2.51 for gross and net returns, respectively, compared to values of 2.66 and 2.39 in CHHK).  [5:  CHHK utilize OLS regressions in a data panel and correct residual correlation across years using the Fama and Macbeth (1973) approach. In contrast, we follow Petersen (2009) and control for time series and cross-sectional fund correlations in residuals, using time fixed effects and standard errors clustered by fund.] 

One noteworthy difference between the two sets of results is that CHHK find a positive relation between family size and performance while we find a negative relation in our sample. Bhojraj, Cho and Yehuda (BCY, 2012) argue that the positive relation between family size and performance is limited to the period prior to the SEC establishing fair disclosure (FD) regulations in 2000. They argue that large fund families received material, non-public information from investment banks giving them an unfair advantage over smaller fund families. When fair disclosure regulations were established, this advantage was eliminated. Consistent with results reported by BCY, we find a positive and significant relation between family size and performance in the pre-FD period. This relation reverses in the post-FD period (reported in Panels B and C of Table A2). 

3. Fund Size and Performance – IV Analysis
The objective of this paper is to examine the causal relation between fund size and performance in greater detail. The endogeneity issue in the relation between size and performance is usually described as an omitted variable problem: There is an omitted variable ω affecting performance. Unfortunately, ω is not guaranteed to be orthogonal to size, so by estimating a simple OLS regression where it is not possible to control for ω, biased estimates of the relation between size and performance are obtained. Specifically, the econometrician seeking to understand the relation between fund size and performance estimates the regression:

				(1)
where
					(2)

∝ is a measure of fund performance and ω is an omitted variable that also influences fund performance. In a setting where ω can be fully observed, . However, if ω is omitted, the econometrician inadvertently estimates:

					(3)

and plim .  can be either positive or negative depending on the relative magnitudes and signs of b1, b2, and c1. For simplicity, let us assume that c1= 1, so that the effect of ω depends on b2. If b2 > 0, a simple OLS regression will give an estimate for the impact of size on α that is biased upward, while if b2 < 0, the bias will be downward.[footnoteRef:6] The standard correction for potential endogeneity bias is the utilization of IVs which meet what are commonly referred to as the relevance and exclusion conditions in a 2SLS regression framework.[footnoteRef:7] [6:  We return to the question of the likely sign of b2 below after introducing the IV specification.]  [7:  The development of our instrument variable approach follows the process described and recommended in Roberts and Whited (2012) and much of our terminology draws on their discussion on implementing instrumental variable models.] 


3.1.  Instrumental Variable Description
As discussed in more detail below, for the purposes of the instrumental variable analysis we seek a variable which influences fund size and has no direct relation with fund performance. The National Association of Securities Dealers (NASD) notice number 94-60 specifies that past performance must be reported in the form of an HPR over the horizons of 1, 5, and 10 years for funds in existence over those horizons. Investment companies are free to report other horizons as long as their prominence is not greater than the required horizons. In particular, as a matter of convention, mutual funds typically also report the 3-year HPR. 
PPR observe that the change in reported HPRs for a mutual fund over any period has only two influences, the magnitude of the return in the current period and the magnitude of the oldest return which drops from the horizon of calculation. Thus, the change in the HPR is influenced equally by new information reflected in the most recent return, and stale information in the end-return which drops from the horizon. It is well understood that mutual fund investors “chase” recent returns allocating disproportionate flows to funds with recent high returns. PPR show that investors also observe and react to the change in HPRs. The new return arguably contains information about manager ability. Conversely, end-return effects on HPRs are mechanical, arise due to the passage of time, and convey no new information about the fund. PPR also show that investors appear to be unable to differentiate between new and stale return effects on reported HPRs, responding with equal vigor to both signals allocating flow to funds with increases in HPRs, due to both new return and end-return influences.
Investor reaction to end-return effects on HPRs is a near ideal IV for the examination of the effect of fund size on performance. Investor reaction to end-return effects on HPRs increase fund size while end-returns have no perceivable relation to future performance. Two conditions are necessary for end-returns to affect fund size. First, a large return (in the absolute sense) must fall from the HPR horizon and second, investors must be naïve or inattentive enough to respond to this uninformative signal. PPR measure investor sensitivity to end-return effects on HPRs by modelling flow as a function of the new and end-return, linearly approximated by equation (4).

 		 (4)

Equation (4) is estimated by fund and year, separately for n= 13, 37, and 61 (end-returns related to the 1, 3 and 5 year HPR), where flow for fund i in month t is calculated as the percentage change in TNA while controlling for return (R) effects:

 			 	 (5)

The economic interpretation is as follows. While controlling for the magnitude of the new return ( the more negative the end-return which drops from the horizon of the HPR calculation, the greater the resultant increase in the HPR. Thus, if investors interpret this signal as new information, a negative relation is expected for the coefficients which coincide with required HPR reporting periods (as only HPRs for these periods are disclosed to investors).[footnoteRef:8] PPR show that investor sensitivity to new and end-returns varies across funds. Thus, the necessary joint condition for fund size to be affected by end-return effects is high investor reaction to end returns (captured by  in equation (4)) and a large change in HPR. The result of this process is 9 instrumental variables, the two base effects (the change in HPR and the coefficient) and the interaction of those two variables to satisfy the joint condition, for each of the 1, 3 and 5 year HPR horizons.  [8:  PPR utilize two separate proxies for investor allocations, flow as defined in equation (5) and the change in market share. PPR report consistent results for the two proxies. We utilize flow as our proxy as it more accurately captures the change in fund size. The change in market size overlooks fund size changes resulting from growth in the overall fund industry, benchmarking the size of the fund relative to its peers. ] 


3.2. Exclusion Condition Tests 
To validate the selected IVs, we first examine the exclusion condition requirement. The exclusion condition requires that the correlation between the endogenous regressor and the instrument be non-zero after netting out the effects of all the exogenous variables. Drawing on equation (6) below, where fund size for fund i is the endogenous regressor and a matrices of exogenous fund characteristics (X) and IVs (Y) are included as independent variables, The exclusion condition requires that the only way the IVs (Y) influence fund performance is via its effect on the endogenous variable fund size, i.e. cov(Y,ε)=0.

				(6)

It is not possible to directly test the exclusion condition as the error term ε in equation (6) is unobservable. A common approach is to utilize falsification tests, examining the relation between the proposed instrument variable(s) and the dependent variable of analysis.[footnoteRef:9] In our setting, the exclusion condition requires that no direct relation exist between end-return induced changes in HPRs or end-return sensitivity () and future fund performance except indirectly via fund size. The falsification tests are presented in Table I. 	Comment by Microsoft Office User:  [9:  See, for example, Bennedsen, Nielsen, Perez-Gonzalez, and Wolfenzon (2007).] 

Panel A of Table I reports fund characteristics sorted by the change in HPR in the prior year. In this panel, HPR changes are unconstrained, but we obtain the same result if we constrain the sort to changes in HPR specifically related to end-return effects. As discussed, we are primarily interested in the relation between the IVs and future fund performance. There is no perceivable relation between the change in HPR and future gross or net returns. The average t-statistic testing the difference between the 1st and 5th deciles of change in HPR is 0.03. In general, there is also no relation between the change in HPR and the other fund characteristics with the exception of a positive relation between fund size and the change in HPR, which is consistent with the underlying motivation of our IVs or could suggest, if anything, a positive relation between size and performance (not diseconomies of scale). The same relation correspondingly influences family size. We also find some evidence of a relation between the change in HPR and fund loads, but the significance of this relation varies across HPR horizons.  
Panel B of Table 1 reports sorts of fund characteristics based on the sensitivity of investors to end-returns in the prior year. It should be noted that the larger the end-return which drops from the HPR sample, the greater the decrease in the HPR. Hence, the more negative the end-return chasing coefficient, the greater the sensitivity of investors. Thus, we expect a negative average value of the end-return chasing coefficient. Further, we also expect a negative relation between fund size and the end-return chasing coefficients. Focusing first on fund return, we fail to find a significant relation between future fund performance and end-return chasing across all three measures, for both gross and net returns. The t-statistic for the difference in means t-test comparing the fifth and first quintiles of end-return chasing is less than 0.10 for all six of the fund return sorts. Similarly the difference in the top and bottom quintile average values are not statistically different from zero for any of the other fund characteristics considered, with the exception that end-return chasing is typically greater for larger fund families and for larger funds in relation to the β61 coefficient sorts. This result is consistent with greater advertising expenditures by larger fund families, which PPR show to be the primary driver of end-return chasing. We also find some evidence that funds which experience greater end-return chasing tend to charge higher total loads, but this relation is only significant in the β13 coefficient sorts and marginally significant in the β37 sorts.
Ultimately, we seek to establish that no relation exists between the instrument variables and manager ability. There are two potential concerns with our instruments. First, in our setting, PPR show that managers attempt to take advantage of stale performance chasing effects through selective advertising. We note that our instruments are potentially related to future performance should a positive relation exist between manager skill in stock selection and selective advertising. However, we argue such a relation is unlikely. Stale return effects manifest as a function of the mechanics of the HPR calculation and are common to all funds. Further, it takes very little skill to advertise performance selectively. The relation between advertising expenditure and future fund performance appears insignificant (Jain and Wu, 2000, and Cronqvist, 2006). Finally, fund managers are not necessarily involved in advertising performance – which is more likely to be handled by a publicity department. The decision of whether to advertise is typically a fund family and not a fund-level decision (Gallaher, Kaniel, and Starks (2006)). Hence, we do not believe it likely that a fund manager skilled in stock picking is also more skilled in advertising than other fund managers. As discussed by PPR, end-return effects on reported fund performance are easily anticipated and timed.[footnoteRef:10] The SEC rules on reporting performance over specific horizons were enacted precisely because selective advertising was so widespread among funds. Even if the manager is able to influence what is largely a family level decision, skilled managers do not appear to more likely to exert this influence. [10:  For example, the Wall Street Journal notes “Many mutual funds and investment advisers promote themselves based on their average annual performance over the prior five years. As of the end of February, their returns suddenly looked a lot better—not because the managers have gotten smarter or cut fees, but because of luck. That’s because the five-year period now begins in March 2009—a month in which U.S. stocks returned 9% as the financial crisis began to wane. By contrast, stocks lost nearly 11% in February 2009; that bloodbath has just dropped out of the five-year return sequence. According to Morningstar, the five-year average annual returns of more than 40 mutual funds improved by at least seven percentage points when the pages of the calendar flipped from February to March. … If the past is any guide, financial advisers will tout the suddenly higher returns of their funds, and money will pile in.” (Zweig, Jason, Joe Light and Liam Pleven, 2014, Lessons from the Bull Market, Wall Street Journal, March 7, 2014, C1).] 

Second, if larger funds typically advertise more broadly and include HPR information in those advertisements, then the flow of large funds may be more sensitive to stale performance signals.  Thus, in the first stage estimates, larger funds would have a greater proportion of size explained by stale performance chasing, biasing the model. Hence, to alleviate concerns that our results are driven by the relation between size, advertising, and performance, we explicitly control for advertising expenditure in our tests below.

3.3.  Relevance Condition Tests 
To examine the relevance of our selected instruments, we report the first stage of the 2SLS specification in Panel A of Table II, in which we relate fund size at the end of year T to the IVs and fund characteristic controls in year T-1 (equation (6)). As required by the relevance condition criteria, while controlling for the relation between fund size and the exogenous fund characteristics, in the full sample specification, we find a significant relation between most of the IVs and fund size (average t-statistic 2.53, two coefficients insignificant). Consistent with the underlying economic intuition, the greatest significance and largest coefficients are typically obtained for the interaction of the change in HPR and investor sensitivity to end returns. Note that in this specification, the effect of the new return on size is captured by including fund return in year T-1 as a control. For robustness, we replicate this model using compounded end-returns in year T-1 as an alternative IV and find the same results. The R2 of the full sample model is 27.06%. Decomposing this value, 1.73% and 10.04% are attributable to the year fixed effects and control variables, respectively. Thus, 15.29% of the explanatory power of the dependent variables is attributable to the IVs. In other words, the explanatory power of the IVs is one and a half times greater than the standard suite of control variables used in the literature. We note that this control set includes lagged fund performance which is well accepted to have both an economic and statistically significant relation with fund size. 
As a second relevance condition test, we utilize the weak instrument test developed by Stock and Yogo (2005), which is based on the Cragg and Donald F statistic for an under-identified model. The Cragg and Donald F statistic in our model is 26.72, well above the Stock-Yogo bias significance critical level of 24.58 (α=0.05), providing further confidence in the relevance of the selected instrument variables.
We address the potential relation between size and advertising in two ways. First, as discussed above, size partitions illustrate that the relevance condition is highly consistent and fulfilled across the range of fund sizes and the explanatory power of the end-return chasing coefficients is similar across partitions. Second, in unreported tests, we first separately regress the three stale performance chasing coefficients on 12b-1 fee as a proxy for marketing effort.[footnoteRef:11] The residuals of these regressions (stale performance chasing not explained by marketing, termed residual βn) is utilized as an alternative IV.  This alternative specification is free of potential bias associated with a linear ranking of the relation between fund size and stale performance chasing and controls for any potential bias arising due to differential advertising practices across funds of different sizes. We utilize this alternative IV specification for robustness later in the paper. [11:  We obtain the same result if advertising spending on HPR is utilized as an alternative marketing proxy. We report the 12b-1 specification as the advertising dataset provided by PPR is limited to the years of 2005-2010, whereas 12b‑1 fees are available for the entire dataset.] 

Briefly examining the control variables, consistent with the univariate sorts in Table I, we find that larger funds typically charge lower fees and belong to larger families. Consistent with contemporaneous return chasing effects, funds with larger gross returns receive disproportionate flows and are relatively larger in the subsequent period. Larger funds tend to realize greater fund and family-level flows in the prior period. 

3.4. How much does endogeneity matter in the relationship between size and performance?
Having introduced the IV specification, we now return to the likely magnitude and sign of b2 in equation (1) which captures the magnitude of the omitted variable bias.    As noted in the introduction, several papers in the prior literature have argued that b2 is negative, among them CHHK, who attribute the negative sign to diseconomies of scale (with ω being proxied by trading costs or price impact) and Petajisto (2013) who attributes ω to large funds being closet indexers. Papers that have argued that b2 is positive include RZ (2015) who attribute the positive sign to managerial skill, Ma, Tang, and Gomez (2012) who attribute it to incentive compensation, BCY (2012) who attribute it to private information, and Elton, Gruber, and Blake (2012) who attribute it to cost economies.
To gain a sense of the sign of b2, we use a simulation approach.[footnoteRef:12] We generate three variables in the simulation: size, the instrument β13, and the ‘omitted’ variable ω. We impose a correlation pattern among them, to ensure the magnitudes of their averages and covariances match the data in PPR. From Table A1 in this paper we set E[log size] = 5.34. From PPR Table I Panel B, we set E[β13] = -0.28 and var[β13]=0.0064.[footnoteRef:13] β13 is generated independently as the instrument, so that its distribution matches E[β13] = ‑0.28  and var[β13]=0.0064.[footnoteRef:14]  [12:  We would like to thank Alberto Manconi for suggesting this approach.]  [13:  PPR report a mean value of 0.28 for β13 in Table I Panel B with a t-stat of -3.60, implying a standard error of approximately 0.08.]  [14:  Specifically, β13=-0.28+0.08×s1 where s1 is generated from a normal distribution with mean zero and variance 1. ] 

We then define a state variable s0 which influences both size and ω to generate a correlation between size and ω which is independent of β13. Specifically, we generate the distribution of size as: log size=5.62 + s0 + β13 so that average size matches the average reported in PPR (5.34). Similarly, the omitted variable ω is generated as:   where ω0 is an independent noise factor.[footnoteRef:15] In our sample, alpha (both gross and net of fees) are insignificantly different from zero, so we set E[]=0. Matching a variance for alpha is difficult due to the correlations among the different variables, so we impose σ∝ = 0.5 and σ2∝=0.25. Having simulated the inputs, we generate alpha as: [15:  is not essential and similar simulation results are obtained excluding ] 


		(7)
so that E[α]=0. 
In the first stage, we then regress size on β13 and use the predicted value of size ( as the exogenous component of size. We then regress alpha on  in a second stage, a procedure equivalent to a 2SLS approach. The simulation results are reported in Figure 1 after running the simulation 1000 times.[footnoteRef:16] The figure reports the distribution of the coefficient estimates from the OLS regressions on the size variable. Varying b1 and b2 from 0.12 to -0.12 respectively, shows that the values of b2 that gives values for the OLS coefficients in line with our regressions are negative (‑0.06 and -0.12). Hence we conclude that the OLS estimates are more likely to be biased downwards than upwards. [16:  Similar results are obtained if the simulation is alternatively run 4000 or 500 runs.] 

	We also use this approach to simulate a potential problematic case when the instrument β13 is related to investor sophistication (proxied by institutional funds) and investor sophistication is in turn related to performance. The CRSP mutual funds database reports that approximately 40% of the universe consists of institutional funds as of 2013, and since PPR use an indicator variable for an institutional fund, we use an indicator variable that is equal to 1 for 40% of the sample ‘funds’ in our simulation. Since the coefficient on the institutional fund indicator is -0.15 in PPR Table IV, we now generate β13=-0.22+0.032×s1-0.15×Institutional fund indicator (since E(Institutional fund indicator) = 0.40 and variance(Institutional fund indicator)=0.4×0.6). [footnoteRef:17] Size and ω are generated as before while alpha is generated as follows:  [17:  The regression results reported in PPR Table IV (where they estimate the cross-sectional determinants of β13) are based on market share regressions. We take this coefficient from a working paper version where they use flow regressions.] 


	   (8)

In the resulting simulation, we conclude that even if there is a bias caused by sophisticated investors who react differently to stale return chasing and to performance, it is not likely to influence our results. To obtain any substantial deviations of the IV estimates from the “true” impact of size on alpha, it would be necessary to assume that institutional funds perform very differently from other funds (by as much as 3% per annum), which is not consistent with historical performance differences between retail and institutional funds. 

3.5.  What is the relation between fund size and performance with the IV methodology?
The 2SLS regression results of the IV analysis are reported in Panel B of Table II. In the interest of brevity, we report results only for net returns since we obtain consistent results if gross returns are used instead. The 2SLS IV model is executed in the standard manner - the endogenous regressor (fund size) is estimated using the first stage and fund performance is regressed on the predicted fund size value in the second stage, including the exogenous fund characteristics as controls in both stages. For the actual estimation, the first and second stages are estimated simultaneously, minimizing the impact of the two stage process on the standard errors of the estimated regressors in the second stage. In the second stage regression, we find little evidence of fund size influencing subsequent fund performance. The average t-statistic on the predicted fund size coefficient across the four risk adjustment methods is 1.24 (max 1.43). This contrasts with our results from Table A2 in which we find average t-statistics of 2.51 for net returns and in the comparable model in CHHK (Table 3) who report average t-statistics of 2.39. Hence there appears to be little evidence that fund size is related to performance once we instrument fund size appropriately. 
A potential concern in an IV specification with 9 instrumental variables is overidentification. To mitigate this concern, we complete the Hansen Overidentification Test and report the coefficient and associated p-value at the bottom of Panel B of Table II. The Hansen coefficient is insignificant in each model suggesting that the only association between the instrumental variables and fund performance is indirect via fund flow. To further control for potential overidentification, we replicate the models in Panel B of Table II limiting the instrumental variables to one HPR horizon. The robustness models thus include only three instrumental variables, as opposed to nine and yield highly consistent results (unreported). 

4. Conclusions
In this paper, we identify a set of instrumental variables (IVs) that influence fund size but are unrelated to fund performance. These variables are based on the stale return chasing behavior identified by Phillips, Pukthuanthong, and Rau (2016) who show that investors strongly react to lagged returns which relate to the end of commonly reported and advertised holding periods (1, 3 and 5 year HPRs). Since these changes in HPRs resulting from end-returns dropping from the sample are mechanical and only give the perception of changed fund performance, they are nearly ideal instrumental variables as they directly influence fund size but have no perceivable relation with future fund performance.
Using the instrument variable specification, we find little evidence that fund size affects fund performance. Overall, we conclude that fund size does not appear to affect fund performance directly. As with Pastor, Stambaugh, and Taylor (2015) and Reuter and Zitzewitz (2015) therefore, we fail to document any significant diseconomies of scale in mutual fund performance. Hence, the source of the diseconomies of scale that are necessary for Berk and Green (2004) still appear to be missing. 
-2-
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Table I
Instrumental Variable Falsification Tests

This table reports fund characteristics sorted by the lagged change in HPR and lagged investor sensitivity to end-returns measured for the 1, 3 and 5 year horizons. Investor sensitivity to end-returns is obtained from the regression Flowi,t = αi + βi,1Ri,t-1 + βnRi,t-n + εi,t (n=13, 37, and 61) where Flowi,t is net asset flow to fund i in month t, calculated as (TNAi,t – TNAi,t-1 × (1+Ri,t))/TNAi,t-1) where TNA is total net assets and R is fund return. The regression is estimated by year utilizing monthly frequency fund flow and returns. Fund size is total net assets (TNA) under management by the fund in million USD at year end, and family size is TNA under management by all funds in the fund family, excluding the assets of the fund of interest, also in million USD at year end. Expense ratio is the total annual management fees and expenses charged by the fund scaled by year-end TNA. Turnover is the minimum of annual aggregate sales or purchases of securities scaled by average monthly TNA in each year. Total load is the total front, deferred and rear-end load fees charged by the fund as a percentage of investment. Gross and net fund return, is the monthly market-adjusted fund return before (gross) and after (net) expenses and fees. Fund age is the number of years the fund was in operation at the beginning of the year. Family flow is calculated in the same manner as fund flow, utilizing aggregate TNA and the TNA-weighted average return for all funds in the family, excluding the fund of interest. Significance at the 10%, 5% and 1% levels is indicated by *, **, ***, respectively.

Panel A: Change in HPR 

	Change in HPR
	Fund size
	Family 
size 
	Expense ratio
	Total load
	Turnover
	Fund
Flow
	Family Flow 
	Fund return (gross)
	Fund return 
(net)

	

	Change in 1 Year HPR

	-0.085
	236.60
	255.68
	1.04
	2.60
	40.76
	23.04
	74.31
	0.09
	-0.03

	-0.033
	303.26
	394.59
	1.09
	3.48
	67.07
	18.09
	51.13
	-0.05
	-0.11

	0.000
	274.59
	258.18
	1.23
	4.13
	69.11
	23.12
	86.96
	0.04
	-0.07

	0.031
	289.16
	546.11
	0.50
	6.56
	40.57
	27.90
	76.02
	-0.05
	-0.13

	0.086
	313.99
	370.98
	0.78
	4.79
	46.74
	37.31
	103.67
	0.05
	-0.05

	Q5-Q1
	77.39
	  115.30**
	-0.26
	 2.19***
	5.98
	   14.27
	 29.35
	-0.04
	-0.01

	t-stat
	(1.31)
	(2.19)
	(1.53)
	(3.35)
	(1.20)
	(1.13)
	(1.15)
	(0.03)
	(0.01)

	

	Change in 3 Year HPR

	-0.146
	219.83
	176.60
	1.25
	2.93
	27.85
	26.32
	69.64
	-0.06
	-0.14

	-0.046
	239.46
	339.87
	1.30
	3.17
	70.08
	11.85
	63.83
	0.10
	-0.01

	0.000
	312.45
	298.42
	0.87
	5.22
	61.40
	21.73
	72.66
	0.02
	-0.03

	0.042
	320.37
	611.73
	0.55
	5.55
	55.37
	30.69
	99.38
	-0.07
	-0.11

	0.147
	325.49
	398.93
	0.69
	4.68
	49.67
	38.86
	86.58
	0.02
	-0.08

	Q5-Q1
	 105.66**
	  222.34**
	-0.56
	1.75
	 21.83*
	   12.53*
	16.94
	-0.09
	-0.07

	t-stat
	(2.31)
	(2.55)
	(1.43)
	(1.45)
	(1.79)
	(1.67)
	(1.25)
	(0.03)
	(0.02)

	

	Change in 5 Year HPR

	-0.188
	140.54
	153.17
	1.24
	3.56
	40.68
	26.72
	52.62
	0.00
	-0.06

	-0.059
	303.85
	322.53
	1.06
	3.50
	72.91
	13.86
	53.01
	-0.09
	-0.10

	0.000
	188.23
	273.25
	0.93
	4.32
	47.93
	22.91
	85.22
	0.01
	-0.06

	0.020
	420.96
	551.43
	0.63
	5.00
	59.88
	38.01
	90.55
	-0.06
	-0.15

	0.198
	364.02
	525.18
	0.77
	5.16
	42.84
	27.94
	110.68
	0.09
	-0.02

	Q5-Q1
	 223.48**
	 372.01***
	 -0.47*
	 1.60*
	2.16
	-1.22
	-58.06*
	0.09
	0.04

	t-stat
	(2.39)
	(4.61)
	(1.92)
	(1.72)
	(0.86)
	(1.40)
	(1.85)
	(0.06)
	(0.01)




Panel B: End-Return Sensitivity

	Coefficient
	Fund size
	Family 
size 
	Expense ratio
	Total load
	Turnover
	Fund
Flow
	Family Flow 
	Fund return (gross)
	Fund return (net)

	

	End-Return Sensitivity Coefficient β13

	-0.29
	246.68
	255.27
	1.19
	2.47
	35.20
	35.06
	101.36
	0.08
	-0.03

	-0.31
	292.33
	402.11
	0.97
	4.44
	71.25
	24.44
	85.78
	-0.04
	-0.12

	-0.31
	261.24
	263.02
	1.01
	4.33
	63.75
	31.97
	86.58
	0.04
	-0.07

	-0.36
	318.77
	465.28
	0.56
	5.81
	47.25
	17.52
	48.68
	-0.04
	-0.13

	-0.41
	298.57
	439.86
	0.91
	4.50
	46.80
	20.47
	69.69
	0.05
	-0.05

	Q5-Q1
	51.89
	 184.59**
	 -0.28*
	2.03***
	11.6
	  -14.59
	-31.67
	-0.03
	-0.02

	t-stat
	(1.12)
	(2.44)
	(1.69) 
	(2.78)
	(1.43)
	(1.50)
	(1.41)
	(0.02)
	(0.01)

	

	End-Return Sensitivity Coefficient β37

	-0.31
	222.21
	158.79
	1.34
	2.96
	38.80
	36.36
	89.53
	0.03
	-0.06

	-0.36
	240.95
	308.16
	1.30
	3.63
	63.64
	32.51
	87.7
	0.10
	-0.01

	-0.39
	305.05
	344.33
	0.78
	4.65
	55.92
	25.38
	80.18
	0.02
	-0.03

	-0.43
	333.64
	542.11
	0.54
	5.28
	52.97
	10.12
	61.74
	-0.06
	-0.13

	-0.47
	315.75
	472.16
	0.69
	5.03
	53.04
	25.09
	72.95
	-0.07
	-0.14

	Q5-Q1
	 93.54*
	 313.37***
	-0.65*
	 2.07*
	14.24
	  -11.27
	-16.58
	-0.10
	-0.08

	t-stat
	(1.81)
	(3.29)
	(1.72)
	(1.87)
	(1.44)
	(1.38)
	(1.16)
	(0.04)
	(0.02)

	

	End-Return Sensitivity Coefficient β61

	-0.26
	152.79
	140.62
	1.11
	3.70
	46.75
	32.55
	98.22
	0.00
	-0.05

	-0.29
	259.90
	369.54
	0.95
	4.29
	65.94
	26.1
	91.08
	-0.09
	-0.11

	-0.30
	217.85
	252.43
	1.06
	4.13
	49.93
	31.77
	92.41
	0.01
	-0.07

	-0.31
	405.83
	588.30
	0.79
	4.95
	56.38
	15.35
	50.43
	-0.07
	-0.14

	-0.36
	381.23
	474.67
	0.73
	4.47
	45.25
	23.67
	59.95
	0.09
	-0.02

	Q5-Q1
	228.44***
	 334.05***
	-0.38
	0.77
	-1.50
	-8.88
	-38.27*
	0.09
	0.03

	t-stat
	(2.61)
	(3.72)
	(1.57)
	(1.44)
	(0.75)
	(1.51)
	(1.69)
	(0.05)
	(0.01)




Table II
Instrumental Variable Regression Analysis

This table reports coefficient estimates for annual frequency instrumental variable 2SLS regressions relating fund size to performance. β13, β 37, and β61 are stale performance chasing coefficient estimates from the regression: Flowi,t = αi + βi,1Ri,t-1 + βnRi,t-n + εi,t where Flowi,t is net asset flow to fund i in month t, calculated as (TNAi,t – TNAi,t-1 × (1+Ri,t))/TNAi,t-1, TNA is total net assets and R is fund return. The instrumental variables are estimated by year utilizing monthly frequency fund flow and returns. The remaining variables are as defined in Table I with the addition of the number of funds in the fund family. In the second stage reported in Panel B, fund returns are calculated after (net) expenses and fees and are adjusted using: 1) the market model (Market-adj.), 2) the Capital Asset Pricing Model (Beta-adj.), 3) the Fama-French 3 factor model and 4) the Fama and French (1993) 3-factor model augmented with the Carhart (1997) momentum factor (4-factor). At the bottom of Panel B the Hansen Overidentification Test coefficient is reported for each model with the associated P-value below. The table reports standardized regression coefficients with t-statistics reported in brackets. The regressions include year fixed effects and standard errors are clustered by fund. Significance at the 10%, 5% and 1% levels is indicated by *, **, ***, respectively.

Panel A: First Stage

	Dependent Variable: Log Fund SizeT

	Fund Size Quintile
	Full Sample
	Small
	2
	3
	4
	Large

	Mean log fund size
	
	1.64
	4.10
	5.52
	6.22
	9.22

	Fund β13, T-1
	   0.20***
	   0.12**
	   0.15**
	   0.19**
	   0.20***
	    0.27***

	
	(3.06)
	(2.30)
	(2.19)
	(2.52)
	(2.84)
	(3.50)

	Fund β 37, T-1
	0.04
	0.04
	0.03
	0.03
	0.03
	0.03

	
	(1.35)
	(1.47)
	(1.10)
	(1.05)
	(1.20)
	(0.94)

	Fund β61,T-1
	   0.11**
	0.09
	  0.09*
	  0.13**
	    0.15***
	   0.13**

	
	(2.17)
	(1.62)
	(1.95)
	(2.24)
	(2.81)
	(2.28)

	∆1 year HPR T-1
	0.09
	0.04
	0.05
	0.07
	0.09
	0.10

	
	(1.25)
	(0.98)
	(0.95)
	(1.14)
	(1.44)
	(1.51)

	∆3 year HPR T-1
	    0.27***
	    0.21***
	    0.16***
	    0.20***
	    0.21***
	    0.21***

	
	(3.82)
	(3.61)
	(2.96)
	(2.61)
	(2.92)
	(2.88)

	∆5 year HPR T-1
	   0.14**
	 0.12*
	  0.09**
	   0.11**
	  0.10*
	 0.11*

	
	(2.25)
	(1.78)
	(2.05)
	(2.10)
	(1.84)
	(1.82)

	∆1 year HPR × Fund β13, T-1
	   0.15**
	0.07*
	 0.10*
	  0.13**
	   0.17***
	   0.21***

	
	(2.45)
	(1.88)
	(1.91)
	(2.32)
	(2.78)
	(2.69)

	∆3 year HPR × Fund β37, T-1
	    0.24***
	  0.17**
	  0.15**
	  0.16**
	  0.14**
	  0.17**

	
	(3.75)
	(2.52)
	(2.11)
	(2.41)
	(2.06)
	(2.55)

	∆5 year HPR × Fund β61,T-1
	    0.21***
	  0.22***
	  0.15**
	  0.15**
	  0.17**
	   0.17***

	
	(2.64)
	(3.13)
	(2.43)
	(2.42)
	(2.29)
	(3.02)

	Expense ratioT-1
	  -0.11**
	-0.14**
	-0.12**
	-0.07*
	-0.10*
	 -0.12**

	
	(2.02)
	(2.15)
	(2.14)
	(1.93)
	(1.73)
	(2.13)

	Turnover T-1
	0.02
	0.04
	0.03
	0.01
	0.01
	0.01

	
	(0.92)
	(1.08)
	(1.04)
	(0.64)
	(0.80)
	(0.75)

	Total load T-1
	0.02
	0.02
	0.01
	0.01
	0.04
	0.04

	
	(0.83)
	(0.60)
	(0.37)
	(0.36)
	(0.87)
	(0.73)

	Fund return T-1
	    0.24***
	   0.29***
	   0.27***
	   0.24***
	   0.31***
	   0.24***

	
	(3.17)
	(4.03)
	(3.85)
	(3.16)
	(3.99)
	(3.16)

	Log age T-1
	0.06
	0.08
	0.06
	0.05
	0.06
	0.04

	
	(0.88)
	(1.56)
	(1.03)
	(1.22)
	(1.37)
	(0.98)

	Fund flow T-1
	    0.17***
	    0.20***
	   0.17***
	 0.12*
	 0.05*
	 0.05*

	
	(2.72)
	(3.06)
	(2.99)
	(1.92)
	(1.90)
	(1.70)

	Log family size T-1
	   0.16**
	   0.12**
	   0.13**
	   0.13**
	  0.15**
	    0.13***

	
	(2.53)
	(2.50)
	(2.10)
	(2.26)
	(2.15)
	(2.60)

	Family flow T-1
	0.07
	  0.14**
	  0.15**
	0.04
	0.05
	0.06

	
	(1.62)
	(2.22)
	(2.95)
	(1.31)
	(1.38)
	(1.52)

	Funds in family T-1
	   0.10**
	0.05
	 0.05*
	0.09
	 0.15**
	   0.22***

	
	(2.35)
	(1.21)
	(1.79)
	(1.61)
	(2.49)
	(3.01)

	Adjusted R2
	27.06
	21.39
	23.99
	20.54
	20.98
	22.28




Panel B: Second Stage

	Dependent variable
	
	Net ReturnT

	 
	
	Market-adj
	Beta-adj
	3-factor
	4-factor

	Fund size from 1st stage T-1
	
	-0.08
	-0.08
	-0.06
	-0.06

	
	
	(1.27)
	(1.43)
	(1.08)
	(1.19)

	Expense ratio T-1
	
	-0.04
	-0.03
	-0.05
	-0.03

	
	
	(0.87)
	(0.65)
	(1.33)
	(0.91)

	Turnover T-1
	
	0.02
	0.03
	0.05
	0.04

	
	
	(0.42)
	(0.84)
	(0.57)
	(0.42)

	Total load T-1
	
	0.07
	0.04
	0.05
	0.05

	
	
	(1.57)
	(0.67)
	(1.26)
	(1.07)

	Fund return T-1
	
	   0.24***
	    0.20***
	   0.23***
	   0.21***

	
	
	(3.92)
	(2.77)
	(3.68)
	(3.06)

	Log age T-1
	
	0.01
	-0.01
	-0.01
	0.01

	
	
	(0.63)
	(0.36)
	(0.63)
	(0.72)

	Fund flow T-1
	
	0.02
	0.05
	0.07
	0.04

	
	
	(0.49)
	(0.37)
	(1.22)
	(0.50)

	Log family size T-1
	
	-0.10*
	  -0.17***
	 -0.11**
	 -0.11**

	
	
	(1.97)
	(2.84)
	(2.16)
	(2.53)

	Family flow T-1
	
	0.10*
	0.10*
	0.06
	0.06

	
	
	(1.67)
	(1.82)
	(1.31)
	(1.25)

	No. of funds in family T-1
	
	  -0.18**
	  -0.17**
	 -0.15**
	 -0.11*

	
	
	(2.50)
	(2.23)
	(2.22)
	(1.96)

	Adjusted R2
	
	11.88
	11.78
	14.41
	9.69

	Hansen Overidentification Test 
	
	3.45
	3.36
	2.80
	2.95

	(p-value)
	
	0.164
	0.201
	0.272
	0.238















Figure 1
Simulation Results
This figure reports the distribution of coefficient estimates from an OLS regression of performance on size for differing values of b1 and b2.
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Appendix

Table A1
Summary Statistics

This table reports descriptive statistics for the mutual fund sample. Fund size is total net assets (TNA) under management by the fund in million USD, and family size is TNA under management by all funds in the fund family, excluding the assets of the fund of interest, also in million USD. Expense ratio is the total annual management fees and expenses charged by the fund scaled by year-end TNA. Turnover is the minimum of annual aggregate sales or purchases of securities scaled by average monthly TNA in each year. Total load is the total front, deferred and rear-end load fees charged by the fund as a percentage of investment. Gross and net fund return, is the monthly market-adjusted fund return before (gross) and after (net) expenses and fees. Fund age is the number of years the fund was in operation at the beginning of the year. Fund flow is calculated as (TNAi,t – TNAi,t-1 × (1+Ri,t))/TNAi,t-1) where TNA is total net assets to fund i at the end of month t and R is fund return. Family flow is calculated in the same manner utilizing aggregate TNA and the TNA-weighted average return for all funds in the family, excluding the fund of interest. Panel A reports time-series averages of monthly cross-sectional values with standard deviations of monthly values reported in brackets. 

	
	Size quintile
	
	

	
	1
	2
	3
	4
	5
	All funds
	Quintiles 2-5

	Number of funds
	847
	849
	849
	848
	848
	4240
	3394

	Log fund size 
	1.64
	4.10
	5.52
	6.22
	9.22
	5.34
	6.27

	
	[1.52]
	[0.79]
	[0.73]
	[0.83]
	[0.73]
	[2.08]
	[1.81]

	Expense ratio (%) 
	1.55
	1.46
	1.17
	0.86
	0.75
	1.16
	1.06

	
	[1.31]
	[0.64]
	[0.39]
	[0.37]
	[0.30]
	[1.11]
	[0.51]

	Turnover 
	0.67
	1.06
	1.05
	1.16
	0.99
	0.99
	1.07

	
	[2.80]
	[1.91]
	[1.70]
	[0.66]
	[0.52]
	[1.93]
	[0.68]

	Total load (%)
	2.34
	2.89
	3.04
	3.13
	4.00
	3.08
	3.27

	
	[1.80]
	[2.31]
	[2.57]
	[2.76]
	[3.18]
	[2.59]
	[2.38]

	Gross fund return (%)
	0.12
	0.05
	0.04
	-0.09
	-0.03
	0.02
	-0.01

	
	[2.08]
	[2.36]
	[2.40]
	[2.18]
	[1.80]
	[2.75]
	[2.06]

	Net fund return (%)
	-0.09
	-0.03
	-0.08
	-0.13
	-0.10
	-0.09
	-0.09

	
	[3.25]
	[2.26]
	[3.47]
	[2.33]
	[2.06]
	[2.67]
	[2.33]

	Log age 
	1.61
	2.14
	2.44
	3.02
	3.57
	2.56
	2.79

	
	[0.60]
	[0.89]
	[0.92]
	[1.17]
	[1.11]
	[0.82]
	[1.04]

	Fund flow 
	0.35
	0.34
	0.32
	0.27
	0.15
	0.29
	0.27

	
	[1.16]
	[1.18]
	[1.15]
	[0.88]
	[0.52]
	[1.07]
	[0.94]

	Log family size 
	7.48
	7.66
	9.02
	10.93
	11.82
	9.38
	9.86

	
	[2.54]
	[2.55]
	[2.20]
	[2.20]
	[1.98]
	[2.50]
	[2.48]

	Family flow 
	1.54
	1.36
	1.33
	0.98
	0.72
	1.19
	1.10

	
	[13.71]
	[9.86]
	[8.45]
	[5.08]
	[3.94]
	[10.26]
	[7.17]

	Funds in family 
	2.03
	3.19
	4.04
	4.60
	4.62
	3.70
	4.11

	
	[3.31]
	[4.71]
	[7.70]
	[8.35]
	[9.36]
	[6.75]
	[5.11]




Table A2
Fund Size and Performance: Base Line Regression Models

This table reports OLS panel regression results of fund return related to fund characteristics lagged one month. Fund returns are calculated before (gross) and after (net) expenses and fees and are adjusted using: 1) the market model (Market-adj.), 2) the Capital Asset Pricing Model (Beta-adj.), 3) the Fama-French 3 factor model and 4) the Fama and French (1993) 3-factor model augmented with the Carhart (1997) momentum factor (4-factor). Fund size is total net assets (TNA) under management by the fund in million USD and family size is TNA under management by all funds in the fund family, excluding the assets of the fund of interest, also in million USD. Expense ratio is the total annual management fees and expenses charged by the fund scaled by year-end TNA. Turnover is the minimum of annual aggregate sales or purchases of securities scaled by average monthly TNA in each year. Total load is the total front, deferred and rear-end load fees charged by the fund as a percentage of investment. Gross and net fund return, is the monthly market-adjusted fund return before (gross) and after (net) expenses and fees. Fund age is the number of years the fund was in operation at the beginning of the year. Fund flow is calculated as (TNAi,t – TNAi,t-1 × (1+Ri,t))/TNAi,t-1) where TNA is total net assets to fund i at the end of month t and R is fund return. Family flow is calculated in the same manner utilizing aggregate TNA and the TNA-weighted average return for all funds in the family, excluding the fund of interest. Number of funds in the fund family is measured at the end of the year. The table reports standardized regression coefficients with t-statistics reported in brackets. The regressions include year fixed effects and standard errors are clustered by fund. Significance at the 10%, 5% and 1% levels is indicated by *, **, ***, respectively.



Panel A: Full Sample 1992-2010

	Dependent Variable
	Gross fund Returnt
	
	Net fund Returnt

	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor
	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor

	Log fund size t-1
	 -0.19***
	 -0.17***
	 -0.15***
	 -0.13**
	
	 -0.17***
	 -0.18***
	 -0.13**
	 -0.12**

	
	(3.19)
	(2.82)
	(2.71)
	(2.38)
	
	(2.69)
	(2.74)
	(2.44)
	(2.18)

	Expense ratio t-1
	-0.04
	-0.05
	-0.07
	-0.07
	
	-0.06
	-0.04
	-0.06
	-0.03

	
	(0.09)
	(0.11)
	(0.16)
	(0.12)
	
	(1.63)
	(1.36)
	(1.57)
	(1.18)

	Turnover t-1
	0.03
	0.06
	0.04
	0.02
	
	0.03
	0.03
	0.05
	0.05

	
	(0.60)
	(1.24)
	(1.11)
	(1.04)
	
	(0.82)
	(0.60)
	(0.93)
	(1.11)

	Total load t-1
	0.16
	0.13
	0.13
	0.12
	
	0.09
	0.14
	0.10
	0.08

	
	(1.24)
	(1.15)
	(1.25)
	(1.19)
	
	(1.16)
	(1.09)
	(1.32)
	(0.88)

	Gross fund return t-1
	 0.36***
	  0.36***
	   0.33***
	  0.26***
	
	   0.33***
	   0.30***
	   0.28***
	   0.25***

	
	(5.11)
	(4.93)
	(4.33)
	(3.70)
	
	(5.19)
	(5.03)
	(4.84)
	(3.69)

	Log age t-1
	-0.01
	-0.01
	-0.01
	-0.01
	
	-0.01
	-0.01
	0.01
	0.01

	
	(0.59)
	(0.66)
	(0.54)
	(0.86)
	
	(0.55)
	(0.51)
	(0.47)
	(0.47)

	Fund flow t-1
	0.02
	0.02
	0.01
	0.01
	
	0.02
	0.05
	0.05
	0.04

	
	(0.72)
	(0.63)
	(0.52)
	(0.58)
	
	(0.44)
	(0.43)
	(0.75)
	(0.46)

	Log family size t-1
	 -0.15***
	 -0.12**
	 -0.14**
	 -0.10**
	
	 -0.12**
	 -0.11**
	 -0.11**
	 -0.09*

	
	(2.66)
	(2.37)
	(2.15)
	(2.12)
	
	(2.59)
	(2.13)
	(2.25)
	(1.86)

	Family flow t-1
	 0.09**
	 0.12**
	0.06
	0.04
	
	0.09
	 0.14**
	 0.07**
	0.04

	
	(2.09)
	(2.37)
	(1.56)
	(1.11)
	
	(1.61)
	(2.19)
	(2.00)
	(1.11)

	Funds in family t-1
	-0.07
	-0.03
	-0.04
	 -0.15**
	
	-0.12*
	-0.10
	 -0.14***
	 -0.14***

	
	(1.49)
	(0.72)
	(0.96)
	(2.34)
	
	(1.75)
	(1.57)
	(2.64)
	(2.75)

	Adjusted R2
	12.77
	13.08
	11.85
	14.20
	
	13.11
	13.35
	12.44
	12.79






Panel B: Gross Return Subsamples

	 Dependent variable: Gross Fund Returnt

	
	Before FD: 1992-1999
	
	After FD: 2001-2010

	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor
	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor

	Log fund size t-1
	 -0.20***
	 -0.19***
	 -0.17***
	 -0.13**
	
	 -0.18***
	 -0.16***
	 -0.15***
	 -0.13**

	
	(3.12)
	(3.06)
	(2.83)
	(2.49)
	
	(3.16)
	(2.65)
	(2.78)
	(2.46)

	Expense ratio t-1
	-0.05
	-0.05
	-0.07
	-0.08
	
	-0.05
	-0.04
	-0.06
	-0.07

	
	(0.12)
	(0.10)
	(0.14)
	(0.14)
	
	(0.11)
	(0.10)
	(0.14)
	(0.14)

	Turnover t-1
	0.03
	0.07
	0.04
	0.02
	
	0.03
	0.06
	0.03
	0.02

	
	(0.54)
	(1.53)
	(1.00)
	(1.29)
	
	(0.55)
	(1.55)
	(0.92)
	(1.32)

	Total load t-1
	0.16
	0.15
	0.13
	0.13
	
	0.15
	0.13
	0.13
	0.10

	
	(1.10)
	(1.37)
	(1.08)
	(1.45)
	
	(1.08)
	(0.96)
	(1.07)
	(1.06)

	Gross fund return t-1
	   0.43***
	   0.36***
	   0.35***
	   0.31***
	
	   0.38***
	   0.29***
	   0.23***
	   0.26***

	
	(5.79)
	(4.43)
	(4.29)
	(3.95)
	
	(4.33)
	(3.27)
	(3.30)
	(3.83)

	Log age t-1
	-0.01
	-0.01
	-0.01
	-0.01
	
	-0.01
	-0.01
	-0.01
	-0.01

	
	(0.44)
	(0.52)
	(0.47)
	(0.66)
	
	(0.51)
	(0.59)
	(0.45)
	(0.73)

	Fund flow t-1
	0.02
	0.02
	0.01
	0.01
	
	0.02
	0.02
	0.01
	0.01

	
	(0.60)
	(0.73)
	(0.43)
	(0.73)
	
	(0.85)
	(0.55)
	(0.47)
	(0.51)

	Log family size t-1
	 0.18***
	 0.17***
	 0.12**
	 0.09*
	
	 -0.12**
	-0.12**
	-0.12*
	-0.11*

	
	(3.21)
	(3.05)
	(2.39)
	(1.78)
	
	(2.38)
	(2.26)
	(1.96)
	(1.92)

	Family flow t-1
	 0.11**
	0.10*
	0.06
	0.03
	
	 0.09**
	 0.12**
	0.06
	0.03

	
	(2.14)
	(1.99)
	(1.55)
	(1.01)
	
	(2.08)
	(2.15)
	(1.61)
	(0.84)

	Funds in family t-1
	0.07
	0.03
	0.04
	-0.10*
	
	0.07
	0.03
	0.04
	-0.10*

	
	(1.49)
	(0.72)
	(0.96)
	(1.86)
	
	(1.49)
	(0.72)
	(0.96)
	(1.79)

	Adjusted R2
	12.25
	13.49
	12.25
	13.84
	
	12.74
	13.61
	12.98
	14.27





Panel C: Net Return Subsamples

	 Dependent variable: Net Fund Returnt

	
	Before FD: 1992-1999
	
	After FD: 2001-2010

	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor
	
	Market-adj.
	Beta-adj.
	3-factor
	4-factor

	Log fund size t-1
	 -0.19***
	 -0.15**
	 -0.14**
	 -0.13**
	
	 -0.16***
	 -0.17***
	 -0.11**
	-0.12**

	
	(2.86)
	(2.38)
	(2.23)
	(2.25)
	
	(2.74)
	(2.81)
	(2.09)
	(2.12)

	Expense ratio t-1
	-0.07*
	-0.05
	-0.07*
	-0.04
	
	-0.05
	-0.04*
	-0.05
	-0.02

	
	(1.90)
	(1.63)
	(1.86)
	(1.56)
	
	(1.35)
	(1.81)
	(1.41)
	(1.03)

	Turnover t-1
	0.03
	0.03
	0.05
	0.05
	
	0.02
	0.03
	0.04
	0.06

	
	(0.69)
	(0.46)
	(0.76)
	(0.96)
	
	(0.75)
	(0.77)
	(0.71)
	(1.47)

	Total load t-1
	0.08
	0.15
	0.09
	0.09
	
	0.10
	0.16
	0.11*
	0.07

	
	(1.02)
	(1.30)
	(1.05)
	(1.03)
	
	(1.48)
	(1.42)
	(1.68)
	(0.69)

	Gross fund return t-1
	   0.35***
	   0.33***
	   0.26***
	 0.26***
	
	   0.38***
	   0.29***
	   0.27***
	   0.28***

	
	(6.35)
	(5.91)
	(4.87)
	(3.94)
	
	(6.57)
	(6.49)
	(3.91)
	(4.41)

	Log age t-1
	-0.01
	-0.01
	0.01
	0.01
	
	-0.01
	-0.01
	0.01
	0.01

	
	(0.66)
	(0.63)
	(0.42)
	(0.60)
	
	(0.63)
	(0.66)
	(0.38)
	(0.42)

	Fund flow t-1
	0.02
	0.05
	0.06
	0.03
	
	0.02
	0.04
	0.06
	0.04

	
	(0.38)
	(0.55)
	(1.01)
	(0.37)
	
	(0.34)
	(0.36)
	(0.89)
	(0.61)

	Log family size t-1
	0.09*
	 0.10**
	 0.11**
	 0.07*
	
	 -0.11**
	-0.09
	 -0.12***
	-0.08*

	
	(1.93)
	(2.27)
	(2.26)
	(1.71)
	
	(2.17)
	(1.62)
	(2.84)
	(1.66)

	Family flow t-1
	0.09*
	 0.13*
	0.07
	0.03
	
	 0.11*
	0.07
	0.06
	0.03

	
	(1.85)
	(1.97)
	(1.56)
	(0.98)
	
	(1.86)
	(1.59)
	(1.54)
	(0.95)

	Funds in family t-1
	0.07
	0.03
	0.04
	-0.12*
	
	0.07
	0.03
	0.04
	-0.12*

	
	(1.49)
	(0.72)
	(0.96)
	(1.86)
	
	(1.49)
	(0.72)
	(0.96)
	(1.82)

	Adjusted R2
	12.83
	13.74
	12.65
	12.62
	
	13.42
	14.06
	12.93
	12.51
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