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Abstract

Daily liquidity to investors is promised by mutual funds, which allows them to redeem their money based on the prevailing Net Asset Value
(NAV). A number of factors like trading suspension and daily price limits can cause redeemed NAV to deviate from the intrinsic values of
fund units. Such “staleness™ in prices can create arbitrage opportunities for the investors, who can invest or redeem their money at the expense
of other passive investors. Using hand-collected data from quarterly mutual fund holdings, we documented significant deviations between the
announced and “true” NAVs of Iranian mutual funds. We found that the investors reacted to and took advantage of such deviations. The wealth
transfer between the fund investors was estimated to be approximately 1.3% of Total Net Asset (TNA), which was 4 times larger than the
wealth transfer documented in the previous studies.
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Introduction

Mutual funds are the main investment vehicles for retail investors to have indirect investment. They have grown in popularity over the
past decades in Iran, partly because of their daily liquidity feature, which has allowed investors to quickly redeem money from funds.
As long as the redeemed NAV of funds equals their “true” or intrinsic NAV, the continuous inflow and outflow of money from them
cannot lead to a wealth transfer between investors. However, a number of factors can cause deviations between the redeemed NAV
announced by the fund and the true NAV, including trading suspension of securities held by them, as well as the daily price limits,
which can cause buy and sell queues. Such deviations can lead to wealth transfer among the investors, who are investing or redeeming
money, besides the money remaining in the fund. Our first goal was to document the discrepancy between the redeemed and true NAV's
of Iranian mutual funds. We then explored the consequences of such discrepancy, including the investors’ opportunistic investments
and redemptions, as well as the economic significance of wealth transfer as a result of the investors’ reactions.

Method and Data

We studied the investment holdings of Iranian mutual funds by using hand-collected data from their quarterly financial statements
published on Codal. The data included 5 years of quarterly holdings for 15 funds, as well as the monthly and daily flows and NAVs of
112 funds.

Our data had a number of advantages compared to those of similar studies in other markets. First, we had the daily data of both the
inflow and outflow rates at the fund level, whereas the studies done in the US only had access to net flows. Second, we were able to
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detect any price adjustments made by the fund manager by comparing the redeemed and statistical NAVs. Finally, we observed the
daily weights of different asset classes, including stocks, bonds, and cash.
To detect stale prices, we calculated the “fair” NAV by making the following adjustments to the fund holdings:

e  We replaced the closing prices with the last prices so as to remove staleness of the closing prices as they were the weighted
averages of all trading prices throughout the daily conditional price trends on the trading volume being above a
predetermined threshold. If the trading volume did not reach the threshold, the closing price could be partially adjusted
towards the weighted average price proportional to the ratio of trading volume to the predetermined threshold.

e In case of trading suspension, the stock return would be replaced with the industry return and the forward prices were
calculated.

e  For the buy and sell queues, the closing prices were replaced with the last price for the first day with no buy and sell
queue.

Given these adjustments, we were able to calculate an adjusted NAV for the stock holdings and compare it with the statistical NAV
for the stock holdings using the following ratio:

Stock_Adjusted

Y= Stock_Statistical

Next, we used this ratio to calculate the “fair” NAV for the entire portfolio of the fund by using the following equation:
NAVpqir = NAVstatisticar X (1 = B) + NAVsearisticat X B X ¥

where S is the fraction of fund portfolio invested in stocks.

We started by comparing the fair and redeemed NAVs. Next, we showed that the serial correlation of the redeemed NAV returns was
higher than that of the fair NAVs, which was consistent with the lower staleness of the fair NAVs. We also investigated the relative
staleness of the redeemed and statistical NAVs to examine whether the price adjustments made by the fund managers as reflected in
the redeemed NAV could improve informativeness of the NAVs and reduce staleness. Consistent with the managerial adjustments
partly alleviating staleness, we found that predictability of the redeemed NAVs was lower than that of the statistical NAVS.

Having established staleness of the fund NAVS, we next examined the investors’ reactions to mispricing of the funds by using the
following regression:

Flowi,t = fo+ £Sit-1+ foAim-1+ SoFlowi,t-1+ SeRim-1+ Bsli+ &

where the dependent variable is daily flow and the independent variables included the lagged difference between the fair and redeemed
NAVs, i.e., (Siv“l); (A““-l) is the last month alpha of fund, (F|0Wiv‘*1) is lagged flow; (Ri’m-l) is the raw return of fund in the

last month; and ( Ii) is fund dummy.
Finally, we tried to estimate the amount of wealth transfer between the fund investors as a result of price staleness and investor flows.

Findings

We first documented significant staleness in the fund NAVs. We subsequently found that the investors were seemingly able to detect
the price staleness and react to it. The funds whose redemption NAVs were higher than the fair NAVs experienced abnormally high
outflows. Conversely, those with redemption NAVs below their fair NAVs experienced abnormally high inflows. We also estimated
the amount of wealth transfer among the fund investors caused by price staleness. The absolute wealth transfer among the investors
was 1.8% of the net fund flows and 1.9% of the fund TNAs on the average. Our estimates made multiple times were higher than similar
estimates provided for the US market.

Conclusion and discussion

We studied the staleness of fund NAVs and consequences of such staleness for investor behavior. We documented considerable
staleness in the fund NAVs caused by closing prices, trading suspensions, and buy and sell queues. We also found evidence that the
investors tended to react to price staleness and tried to take advantage of those opportunities. This had some consequences for the
investors in the form of wealth transfer among them. Our study has several implications for fund managers and regulators.
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Table (3) Summary statistics of the difference between fair and redemption NAVs
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Table (4) Comparison of fund managements’ NAV adjustment and proposed adjustments
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Table (5) Comparison of AR(1) regression for normal and NAV-Adjusted returns
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Table (6) Comparison of predictability of redemption and statistical NAVs
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Table (7) Mutual fund investors reaction to stale prices

S 5l A Sl 5 ‘_}.5 )
Kged J5 e
230 D30 S BESEE 030 D80 S BEBEE
v /oYY v /Y'Y [VERR —+/9\) VAN o/ ANFEE oYY EEE
Cand : Ll 2\_5_33
(+/+Y) (+/4\9) (/1Y) (+/4\%) (+/+YV) (CXARY) (/0 A)
o\ EE Y Vjeeg® s —v/aa g e /ey _
i8S ole o330
(v/vv ) (v/vvY) (v/00Y) (v/0v ) (+/+29) (v/0070) (v/0vY)
iy YA —v/0Nq —v /v VIR —v/ean /oY
o o OL > a4s
L e OB )
(+/vVY) (+/Vv0) (+/0V8) (v/v08) (/v 09) (v/v470) (+/*\N)
Ve OYER Ve 0TVFE Y Y&t v /00y YR VYRR
”ab:,ﬁ.«&
(+/+\Y) (v/eYv) (+/+\) (v/+Y8) (+/4YY) (+/*YY) (+/2\Y) JJ
VY YA aay et VYV YA VA R?

ladsy sl 1 aS Con b an sy ite wlo s OL o . 1A Jglsle e BATAY slul gladle b Gots 10 43 b g o baosly 1l
Slebe o gl oS Wl ltie ol Badis 3 Shas .ol ool o s 4y 535 a3 JUad NAV 51 eole a33h ol ol aon bows 535 8 3 Butio
wlias 5 JUal NAV OGSl 50 zad OIS Ll ol acslous (Slasle o (sla olols (65108 s Je 31 eslizaal U 5 obe ol & e ole (25 (glaesls

ol 0T i 5 Bl o gl 3, lhkal gl Lol Jlal NAV LS

1. Dummy variable
2, Cluster



1o leﬁu;:l}}ﬁhlﬁlb;\p S pia I Glo s SlaG s dis 3 s kils Glaciad | ) o

s b oth pasedie A 3l 2ed Ol aS s Ol JaSTy eld Ol b Ll e | S OIS e

Gsdo Blizie NAV oS Sl ol sbar Ld b azdls e 5 oo ed SBIKE wlamd Jslize [2S1s ol S oDl
Gskio 355« INAV I iy Gstio Blia e NAV 55 bl i3 Gt 3l 55 40 o 3 oo | JUadl NAV 51 208
2 L5 8 U BL OIS e ;s s x5 aber 31 (g0l Jle 8550 glaanil b as o Ll s g e bge ool s i
Gl &S SGsdkis o3 bl d(cl gl il slans 5) Wles S (g 1S wle s LT 55 &S A o S 05 oG s
Y-o @J_..ajL.Q}:_wjf))'\)_,kuwv\.gwu)\.bbji.i.:duéjx._.a&& —on &l Y S e s ol ol les ST
e 35 el 0l eslital (G3lms e 93 3l Caad OVl AdBy (lra oS sl LB Al b ol LS Ll s eslid
g il 5 S iy Pl Sl it (S b Cide s I L 8 e ) S do 3 =y 5 ad DISS &S

Flowi,i= fo+ SiPlit -1+ foNlit -1+ fsAim-1+ feFit-1+ fiRim-1+ fsli+ & Y-0

NI PI

ety ol Jblae 5 i Y ane oo Ll tcilas o 5 e oo el odal A Jpd 5 V-0 el b

Al e d )3 0 gy esd OSLE S1aS Il 3 s SIS ale o Ol o S e SIS dy o i
s o OLES 45 010) 01,3 5 o &3 b aome ol g o bt Bakis Sl it gn ol 1 5 OLe3 OIS b e
Sodin Ao Sles 0 (g iy Comlam &S s 2 Glo e 0L 2 elile baad 5 olisi il o8 b olb L obGsts o
o Jds 4 S WSl p e opl LS OIS b o (55 5l Ll ol sdaline Cde s 4t oS, sboks .ol S8 5L 5ls
S sl o bz el s 03 S (NS e 0T 534S AS p do s 1y Fodis Cond 5 Lalh NSl 2 3 g
sl C.‘é)débﬁfmt{)l.lf;\éjw );Q,UbdlﬂéjWSﬁx\j}Jwég_é&i gl 9 s e e B
(ﬂcjm.j;j_.idw'LA(_BJ,\.;_.pQT):g;;»&&:ég_ém«g-j;ﬂJm}lg@)s.mwu)vﬁn&)wgbudju

1. Limited attention



\Fer Qt..w:) (Y‘b) &-Lﬁ- G)LA.:; 4(-}: e)l.a..: Lr.gi JLw AL;LA U.:A‘U 9 L;Ll)\: C..ij’v'.’u 44

ot DI 4 OI8 wlepu 2ST5 (A) Jgo
Table (8) Investor reaction to price gap
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Table (9) Summary statistics for wealth transfer in mutual funds
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