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This article is an update to the first Trugman Valuation Associates (TVA) restricted

stock study published in the fall 2009 issue of Business Valuation Review. The impact

of the changes to the Rule 144 holding period on implied restricted stock discounts is

also examined.

Introduction

In the fall 2009 issue of Business Valuation Review, the

first edition of the Trugman Valuation Associates, Inc.

(TVA), restricted stock study was published, which

covered the years 2007 and 2008. The study was

prepared with two goals in mind: to analyze the impact

of the economic recession on implied restricted stock

discounts and to analyze the statistical relationships

between implied restricted stock discounts and various

company-specific variables. The study included 80

transactions involving sales of restricted stock that took

place during 2007 and 2008. The average and median

implied discounts for these 80 transactions were 18.1%

and 14.4%, respectively.

About halfway through the time period covered by the

first edition of the TVA restricted stock study, the

landscape for the restricted stock market changed. On 15

November 2007, it was announced that the required

holding period under Rule 144 would be reduced from

one year to six months beginning in February 2008. The

first edition of the TVA restricted stock study included

some transactions that took place after the changes to the

Rule 144 holding period; however, the extreme level of

volatility and uncertainty in the public markets over the

2007 to 2008 time frame made it difficult to truly analyze

the impact of the reduction in the required Rule 144

period on implied restricted stock discounts.

Fast forward to 2011. The shortened holding period has

now been in effect for over three years. This has allowed

us to collect enough data to perform a better analysis of

the impact that the changes to the Rule 144 holding

period have had on implied restricted stock discounts.

The transactions analyzed in this study were discovered

by searching through 8-K filings of public companies

from the 10K Wizard database and the full text search

database provided on the SEC’s website. We applied the

same search criteria in this study as we did in the first

TVA restricted stock study.

After our search process was completed, we deter-

mined that 56 additional transactions met our criteria in

addition to the original 80 transactions from our first

study. This gave us a total of 136 transactions to work

with. Out of the total 136 transactions, 89 took place after

the rule change, while 47 transactions took place before.

Details of all of the transactions appear in Table 1.

The 136 transactions in total had an average implied

discount of 16.6%, a median of 14.3%, and a standard

deviation of 14.9%. For the 47 transactions that took

place before the rule change, the average and median

discounts were 17.9% and 14.8%, respectively. For the 89

transactions that took place after the rule change, the

average and median discounts were 15.9% and 14.3%,

respectively. A brief statistical summary of the data

before and after the rule change is presented in Table 2.

In an attempt to better understand the data and the

factors that drive implied restricted stock discounts, we

updated the correlation and quartile analyses that were

performed in the first study. These analyses were

performed to see if the addition of the new data changes

any of the conclusions reached in the first study.

Correlation Analysis

The updated correlation coefficients and R2 statistics

are presented in Table 3. In reviewing these statistics, it

becomes apparent that volatility still remains the only

variable that has a notable statistical relationship with the
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implied discounts. However, despite the weak statistical

relationships, the correlation coefficients for each of the

variables are consistent with economic theory. The price

volatility, shares placed per average volume, debt ratio,

exchange, and days until registration variables all had

positive correlation coefficients, which indicate that the

implied discounts tend to increase when these variables

increase. On the other hand, all size, volume, and

profitability metrics had negative correlation coefficients,

indicating that discounts tend to be higher for smaller,

thinly traded, and less profitable companies. Neverthe-

less, the linear relationships between implied restricted

stock discounts and all of the variables analyzed, with the

exception of volatility, are not strong enough to derive

any meaningful conclusions.

Quartile Analysis

We also performed an update to the quartile analysis

that was presented in the first study. First, we divided the

data into four quartiles based on each variable. Each

quartile contained a total of 34 transactions. A summary

of this analysis is presented in Table 4.

In analyzing the data in Table 4, it becomes apparent

that the only variables for which the average and median

implied discounts change as expected across all four

C
o

m
p

an
y

T
ic

k
er

D
at

e
o

f
T

ra
n

sa
ct

io
n

E
x

ch
an

g
e

P
ri

ce
P

er
S

h
ar

e
($

)
S

h
ar

es
P

la
ce

d
O

ff
er

in
g

A
m

o
u

n
t

($
)

D
is

co
u
n
t

A
n

n
o

u
n

ce
d

in
F

il
in

g
D

is
co

u
n

t
(%

)

A
v

er
ag

e
S

to
ck

P
ri

ce
T

ra
n

sa
ct

io
n

M
o

n
th

($
)

D
is

co
u

n
t

(%
)

H
y

p
er

d
y

n
am

ic
s

C
o

rp
H

D
Y

1
1

/3
/2

0
1

0
A

M
E

X
2

.0
0

1
5

,0
0

0
,0

0
0

3
0

,0
0

0
,0

0
0

N
N

/A
2

.8
4

2
9

.5
C

C
M

ed
ia

H
o

ld
in

g
s

C
C

M
O

1
1

/1
5

/2
0

1
0

N
A

S
D

A
Q

7
.0

8
7

0
6

,2
1

5
5

,0
0

0
,0

0
2

N
N

/A
7

.8
3

9
.5

B
ri

d
g
e

C
ap

it
al

H
o
ld

in
g
s

B
B

N
K

1
1
/1

8
/2

0
1
0

N
A

S
D

A
Q

8
.5

5
3
,5

0
8
,7

7
1

2
9
,9

9
9
,9

9
2

N
N

/A
8
.6

3
0
.9

T
h

er
av

an
ce

T
H

R
X

1
1

/2
9

/2
0

1
0

N
A

S
D

A
Q

2
2

.5
0

5
,7

5
0

,0
0

0
1

2
9

,3
7

5
,0

0
0

N
N

/A
2

2
.6

6
0

.7
S

o
la

r
C

ap
it

al
,

L
td

.
S

L
R

C
1

1
/3

0
/2

0
1

0
N

A
S

D
A

Q
2

2
.9

4
1

,0
5

0
,0

0
0

2
4

,0
8

7
,0

0
0

N
N

/A
2

3
.0

9
0

.6
C

h
in

a
E

x
ec

u
ti

v
e

E
d
u
ca

ti
o
n

C
E

C
X

1
2
/2

/2
0
1
0

O
T

C
B

B
2
.5

0
7
3
,9

0
0

1
8
4
,7

5
0

N
N

/A
3
.5

4
2
9
.4

S
y

n
er

g
y

R
es

o
u

rc
es

S
Y

R
G

1
2

/2
3

/2
0

1
0

O
T

C
B

B
2

.0
0

6
,5

0
2

,0
0

0
1

3
,0

0
4

,0
0

0
N

N
/A

2
.5

5
2

1
.6

A
v

er
ag

e
1

6
.6

1
st

Q
u

ar
ti

le
7

.0
M

ed
ia

n
1

4
.3

3
rd

Q
u

ar
ti

le
2

3
.8

H
ig

h
7

3
.5

L
o

w
2

1
0

.2
S

ta
n

d
ar

d
D

ev
ia

ti
o

n
1

4
.9

3
N

u
m

b
er

o
f

T
ra

n
sa

ct
io

n
s

1
3

6

T
a
b

le
1

C
o
n
ti

n
u
ed

Table 2
Pre–Rule Change vs. Post–Rule Change

Pre–Rule
Change

Post–Rule
Change

Average (%) 17.9 15.9
Median (%) 14.8 14.2
Standard Deviation (%) 14.6 15.1
Number of Transactions 47 89

Table 3
Correlation Analysis

Correlation R2

Volatility 0.70 0.49
Debt Ratio 0.15 0.02
Exchange 0.47 0.22
Volume (0.08) 0.01
Shares Placed Per Average Volume 0.40 0.16
Share Turnover (0.11) 0.01
Market Cap (0.17) 0.03
Revenues (0.09) 0.01
Total Assets (0.16) 0.02
Book Value (0.04) 0.00
Positive Net Income (0.17) 0.03
Positive EBITDA (0.27) 0.08
Positive Operating Cash Flow (0.30) 0.09
Days Until Registration 0.26 0.07
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quartiles are volatility, book value, and revenues. The

average and median implied discounts for all of the other

variables analyzed, with the exception of the debt ratio,

change as expected from the 1st quartile to the 4th

quartile. However, in each of these cases, the change in

the averages or the medians from the 2nd quartile to the

3rd quartile was inconsistent. This can partially be

attributed to the high standard deviation of the discounts

contained in each of these groupings.

The data were further analyzed by constructing

quartiles sorted by discount. This analysis is presented

in Table 5. In this instance, volatility is the only variable

in which the average and median increased as expected

across each quartile. With the exception of the debt ratio,

the changes in the averages and the medians of all of the

other variables are consistent when going from the 1st

quartile to the 4th quartile. However, the changes in the

inner quartiles vary. Another apparent trend in the data

in Table 5 is the number of over-the-counter stocks that

were contained in each quartile. The 4th quartile

contained 17 over-the-counter stocks in comparison to

only one in the 1st quartile.

The final part of this analysis involved an analysis of

registration rights. In the first study, the data were divided

into four quartiles based on the number of days the stock

remained unmarketable before it was registered. This

Table 4
Quartile Analysis

1st Quartile 2nd Quartile 3rd Quartile 4th Quartile

Volatility (47% and under) (48%–59%) (57%–78%) (79%+)

Average 8.95% 10.95% 14.89% 31.63%
Median 8.43% 11.28% 13.00% 29.29%
Standard Deviation 8.65% 9.30% 10.32% 17.75%

Debt Ratio (32% and under) (33%–59%) (60%–90%) (91%+)

Average 18.09% 15.24% 15.30% 17.78%
Median 14.11% 14.82% 11.21% 14.68%
Standard Deviation 16.08% 9.57% 14.70% 18.39%

Volume (13K and under) (14K–52K) (53K–215K) (216K+)

Average 24.74% 13.15% 15.76% 12.76%
Median 20.38% 10.91% 15.00% 10.75%
Standard Deviation 21.17% 11.42% 12.23% 9.33%

Shares Placed Per Average Volume (9 and under) (10–28) (29–139) (140+)

Average 14.30% 14.33% 15.39% 22.39%
Median 13.20% 11.80% 12.78% 18.85%
Standard Deviation 12.11% 14.97% 10.57% 19.55%

Share Turnover (0.08% and under) (0.09%–0.32%) (0.33%–0.69%) (0.70%+)

Average 24.55% 13.11% 13.94% 14.81%
Median 21.16% 11.18% 12.74% 13.51%
Standard Deviation 21.79% 8.98% 12.77% 10.23%

Market Cap (000s) (56,490 and under) (56,491–122,457) (122,458–297,884) (297,884+)

Average 20.74% 15.32% 18.52% 11.83%
Median 20.78% 14.91% 16.20% 10.08%
Standard Deviation 18.82% 12.70% 16.51% 8.77%

Revenues (000s) (1,495 and under) (1,496–28,249) (28,250–85,332) (85,332+)

Average 25.43% 17.49% 12.89% 10.61%
Median 23.97% 14.91% 11.93% 9.63%
Standard Deviation 17.67% 15.28% 11.96% 9.51%

Total Assets (000s) (17,777 and under) (17,778–67,142) (67,143–395,327) (395,327+)

Average 30.34% 14.26% 14.87% 9.23%
Median 26.12% 11.09% 14.91% 8.82%
Standard Deviation 17.95% 11.09% 9.91% 10.82%

Book Value (000s) (5,246 and under) (5,247–22,241) (22,242–92,041) (92,041+)

Average 26.22% 19.45% 11.14% 9.61%
Median 23.75% 16.97% 10.89% 8.87%
Standard Deviation 17.44% 15.47% 10.12% 8.99%
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analysis was updated using the same time periods that

were used in the first study. The update to this analysis is

presented in Table 6. A review of these data shows that

the average, median, and standard deviation of the

discounts are higher for stocks that remain unmarketable

for longer periods of time.

Conclusion

This update to the first edition of the TVA restricted

stock study contains a brief analysis of the impact of the

changes to the required Rule 144 holding period as well

as an update to the statistical analyses. The average and

median discounts for the 89 transactions that took place

after the change to the Rule 144 holding period were

slightly lower than the average and median discounts of

the 47 transactions that took place before the change.

However, this decrease was not as drastic as one would

expect. One possible explanation for this is the level of

market volatility that was present in the marketplace

during these two time periods. To demonstrate, Figure 1

presents the historic trend in the Chicago Board of

Options Exchange Volatility Index (VIX). The trend in

this chart shows that volatility in the stock market

increased significantly in late 2008 and remained

relatively high throughout 2009 and 2010 in comparison

to 2007. Considering that the change to the Rule 144

holding period was announced in November 2007, and

became effective in February 2008, the transactions that

occurred after the rule change took place during a more

highly volatile market. In addition, there are other

economic, company-specific, and transaction-specific

factors that could potentially drive the implied discounts.

This further supports the notion that various factors

collectively must be considered when trying to quantify

implied illiquidity discounts.

Table 5
Quartiles by Discount

Discount
(%)

Revenues
(000s)

Total Assets
(000s)

Book Value
(000s)

Volatility
(%)

Average
Trading
Volume
(000s)

Debt
Ratio

Market Cap
(000s)

Number
of OTC
Stocks

1st Quartile

Average 1.30 125,925 855,572 198,287 50.38 337 0.63 381,993 1
Median 1.99 43,241 319,966 55,365 50.84 63 0.61 137,302
High 6.98 917,574 9,248,229 1,127,228 91.63 2,832 1.66 1,675,956
Low 210.16 — 2,958 (159,997) 19.37 1 0.18 20,360
Standard Deviation 4.61 211,734 1,630,907 338,635 17.65 671 0.36 466,505

2nd Quartile

Average 10.26 248,407 977,512 (119,279) 60.98 293 0.74 280,864 5
Median 10.66 42,650 119,144 28,896 56.85 36 0.64 144,083
High 14.29 5,865,685 17,479,867 610,180 142.02 2,074 6.34 1,383,384
Low 6.98 — 1,261 (7,695,606) 22.37 0 0.01 5,585
Standard Deviation 1.99 997,366 3,109,615 1,349,311 27.16 539 1.04 307,789

3rd Quartile

Average 18.25 104,616 304,621 62,081 63.82 293 0.77 273,346 7
Median 17.54 26,253 74,477 16,868 57.53 82 0.54 100,942
High 23.81 1,207,997 3,870,851 662,133 115.67 4,777 6.93 4,514,891
Low 14.33 — 3,168 (78,435) 26.05 3 — 10,947
Standard Deviation 3.04 247,455 721,818 123,173 21.14 821 1.15 757,350

4th Quartile

Average 36.61 30,596 133,298 23,739 113.15 245 0.94 133,123 17
Median 30.85 2,813 13,375 5,357 99.05 26 0.63 76,470
High 73.51 238,495 3,215,510 246,770 247.84 4,201 7.62 608,652
Low 23.81 — 4 (8,772) 32.84 0 0.01 9,879
Standard Deviation 13.40 59,354 547,734 50,808 53.36 743 1.37 137,779

Table 6
Analysis of Registration Rights

Days Before
Registration Average (%) Median (%)

Standard
Deviation (%)

0–31 days 12.22 10.26 11.29
32–63 days 15.31 14.08 11.48
64–185 days 16.27 14.59 15.80
185+ days 24.77 18.51 17.55
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The update to the statistical analysis performed in the first

study resulted in similar conclusions. The only company-

specific variable that had a notable statistical relationship

with the implied discounts was volatility. While it is possible

that the other variables impact the implied discounts to some

degree, we were unable to quantify the impact of these

variables with a high degree of statistical certainty.

The addition of the new data to the second edition of

the TVA restricted stock study provides empirical data on

implied illiquidity discounts through 2010. However,

when using these new data as a guide to derive a discount

for lack of marketability for a closely held business,

additional factors must be taken into account, most

notably, the change in the holding period. The holding

period for a minority interest in a closely held company is

usually much longer than the six-month holding period

for the majority of the transactions contained in this

study. Valuation theory tells us that this should warrant a

larger discount. The question becomes: How much larger

should it be when considering the financial condition,

dividend paying history, risk, and other factors related to

the valuation subject in comparison to the companies

contained in this study? These are some of the various

factors that must be taken into consideration when using

the data from this study and constructing discounts for

lack of marketability in general.

Figure 1
VIX Historical
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