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O Themost attractive stocks based on both
cash-flow component and estimate revision
gained over 40% annually.

O The backtest worked best in the growth
universe.

Estima 2R evysDONll ok &

Over the years, many papers have been published
that examined factors for both single and multi-
factor stock models, which might be useful in
evaluating and picking those small-cap stocks that
should lead to profitable long- and short-term
portfolio returns. At this stage, we wanted to
focus on combining just two factors to see whether
we could come up with a viable two-factor model
that would incorporate the market dynamicsin a
more simplified, pared-down way. Webdieveitis
easier to collect data on two factors versus
multiple factors, and potentially many of the
factors may add little value because they are highly
corrdated. We were looking for something that
would give good buy and sdl signals along with
consistent results.

Our clients know from experience that estimate
revision has been ardiable factor, but we are often
asked if there are any other factors that, when
paired with estimate revision, can predict,
maximize, and enhance returns.

Our thinking began with associating estimate
revision with yin-like qualities; i.e., more
momentum driven, volatile, and growth oriented.
Naturally, we then looked for more yang-like
qualities; i.e., more stable, grounded, and value
oriented. The focus of this study wasto find
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which valuation factors, when paired with estimate
revision, would maximize returns.

So we began searching among valuation metrics,
and the following five metrics, listed
alphabetically, were sdected based upon the
strongest performers from our previous single-
factor studies, which included: cash flow
component, forward P/E, P/E to growth, relative
forward P/E, and relative price to sales (Figure 1).
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In determining which factor combinations worked
best, we looked at the performance results of the
two most attractive single-factor portfolios

(QY/QY).
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Fa ctor Tw o Esth a te RevE bn Q1/Q5 E>cess Retum
Q1 Q2 Q3 Q4 Q5 Urniverse  Spread Q1 Q2 Q3 Q4 Q5
Q1 40 3 283 224 152 80 230 327 229 121 69 (06 -56
Q2 370 231 144 10 8 90 191 280 196 75 01 -33 -43
F: ctorOre Q3 284 163 135 80 54 145 231 122 16 08 -57 -80
Cash Fbw Q4 287 126 75 72 22 115 265 124 -17 -61 -63 -107
Con porert Q5 223 49 13 -39 -65 37 288 68 -84 -116 -161 -183
Universe 315 173 121 78 41 145 - - - - - -
Q1/Q5 Spread 184 234 211 191 146 - - - - - - -
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Q1 Q2
Q1 732 650
Cash-Fbw Q2 741 632
Con porert* Q3 691 545
Q4 66 8 473
Q5 60 0 455

* The percerta g e oft orths thata portiolb H©r ed w ith qu intdkes fior
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Q4 Q5
58 6 46 4 455
450 468 459
495 359 391
391 400 36 4
36 4 336 341

FactorOreard FactorTw o bea tthe u niverse.

We also used the results of the worst-performing portfolios
and tried to analyze the spread between the most and |east
attractive groups. And the winning strategy was—cash flow
component and estimate revision!

O The cash flow component factor—a measure of earnings
quality—when paired with estimate revision yielded the
best annualized monthly returns in the study across all
alphatests. The synergistic effect of the two factors
greatly enhanced returns and exceeded those returns
generated by ether factor independently.

O When quintiling on cash flow component first, whichis
a considerably more stable factor than estimate revision,
turnover was reduced by nearly 60 percentage points
annually (please note: turnover is calculated based on
Quintile 1 of cash flow component only. Thus if a stock
moves from Q1/Q1 to Q1/Q2, it is not reflected in the
turnover statistics).

O TheQY/Q1 portfolio consistently beat the overall
universe average, whereas the Q5/Q5 trailed most
frequently.

Wewill discussin full detail the results of the winning
strategy, along with performance across the two investment
styles. With these factors, we also reversed the order
(sorting by estimate revision first, then by cash flow
component) to determine if the results were significantly
different. Finaly, at the end of the report we will discuss the
construction and results of the four factors we did not select.

Thel u ts And Bolts Behind TheTests

Before we discuss the highlights of the cash flow component
and estimate revision model, a brief description of the factors
and backtest methodology is appropriate. Asin both of our
quantitative modds, estimate revision is defined as the three-
month weighted-average change in the I/B/E/S mean
estimate. The most recent change in estimates recelved a
weighting of 50%, the change from two months earlier was
weighted at 30%, and the change from three months ago was
allocated 20%. Each change in estimate was normalized by
the beginning-of-the-month price. To beincluded in the
universe for the factor’ s backtest, a company had to have at
least two analysts covering it when the universe was
rebalanced.



Cash Flow Component Is A Factor We Employ In Our
New Quantitative Growth Model. This factor compares
net income from operations, less an accrual factor to the
company’s average total assets. This diminates some of the
balance-sheet accounting tricks from net incometo derive a
return on cash flow. The accrual factor was calculated by
taking the 12-month change in current assets and subtracting
it from the change in afirm’s cash and equivalents. From
this we subtracted the change in current liabilities, less the
changein debt (including current liabilities), and less the
changein taxes payable. Finally, we subtracted from this
the depreciation and amortization expense.

Backtest Methodology. The backtests we ran looked at the
combination of the two factors, with cash flow component
lagged for reporting delays on a quarterly basis. We
examined the results for the time period beginning December
31, 1981, and ending on April 30, 2000.

In our backtest, we first formed quintiles based on cash flow
component, with Q1 designated as the best, and then broke
each quintile into five subsets based on factor 2, estimate
revision, again with Q1sranked asthe best. This created a
five-by-five matrix of portfolios, which were rebalanced
monthly.

Company Universe. We applied this analysis to a small-
cap universe of companies, which we define as the 20th
through the 45th market-cap percentiles of the Compustat
database. We excluded ADRS, closed-end funds, and
REITs. We also diminated fallen angds, defined as those
companies that have sales figures seven or moretimes
greater than their market caps. These companies sometimes
skew mode results.
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The most attractive stocks based on the cash flow component
and estimate revision, the QL/Q1 portfolio, turned in an

annualized return of 40.8% (Figure 2). Considering that
performance for the single-factor cash flow component
modd’s Q1 stock portfolio had an annualized return of
23.0% and the Q1's on the single-factor estimate revision
mode had a return of 31.5% during the same period, the
combined portfolio’s annualized return of 40.8% shows
superior performance for these “double winners.” Not far
behind was portfolio Q2/Q1 with an excess return of 19.7%.
Of thetop ten portfolios (out of those that ranked Q1 or Q2
on the estimate revision factor), just two portfolios lagged
the universe average.

The Q5 portfolio, based on cash flow component, and Q2,
based on revision, trailed the universe by 8.4%, whereas the
Q4/Q2 trailed by 1.6%.

In contrast, the portfolio with the worst performance was the
Q5/Q5 portfolio, which lagged by more than 18% per year
and produced an absolute return of -6.5%. For thesingle-
factor cash flow component modd, the Q5 portfolio had an
annualized return of 3.7% over the same time period.
Meanwhile the single-factor estimate revision modd Q5s
were even higher, 4.1%. Thisimplies that companies with
poor rankings on both the cash flow component model and
on the estimate revision mode have a difficult time with
subsequent performance. Of the ten groups that ranked
ather Q4 or Q5 on the estimate revision factor, nine of them
trailed the universe.

As |tProvdaed Cons stent,
Sttastcally S gnrica ntR esu Its

Theresults were consistent, as both the Q1/Q1 and Q2/Q1
portfolios respectively topped the universe average in 73.2%
and 74.1% of the months we tested (Figure 3). On the
flipside, Q5/Q4 and Q5/Q5 were the two worst-performing
portfolios, respectively beating the universe just 33.6% and
34.1% of thetime.
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Factors Reversed Fa ctor Two Cash Fbw Con _porent

Excess Retum

Q1/Q5

Q1 Q2 Q3 Qa4
4 8 356 312 307
277 225 190 154
187 139 136 91
117 10 6 86 65
10 4 61 61 -14

Q1
Q2
Q3
Q4
Q5

Fa ctor Ore
Esti ate Revibn

Universe 2208 1779 1578 1175

Q1/Q5 Sprea d 30 8 295 251 321

Sou rce:Fa ctSetResea rch Syster s; Prnd entk 1Secu rities -
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63
23
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322

181

119

75

31

14 46

Sprea d
183
215
164
140
178

Q1
230
116

37
24
-39

Q2 Q3
185 146
70 40
05 07
-34 51
73 73

Q4
142
08
-46
-70
-138

Q5
790
72
-0 6
-146
-194

The strength of the model was also confirmed statistically, as
theIC for thefirst factor on the backtest, cash flow
component, was fairly strong at 0.05. In addition, the IC for
the second factor, estimate revision, which is found within
the first factor (cash flow component), was even stronger at
0.07. Historically, in our single-factor tests, the IC of 0.05
for the cash flow component is stronger than most valuation-
based factors, such as P/B, but not nearly as strong as our
momentum-based factors such as estimate revision, which is
supported by our two-factor test.

Andloweda Turnove

In developing a mode strategy like this, turnover was an
important consideration. In the past we have focused on
developing stock-picking models, but now we are focusing
on reducing turnover. Again, the turnover figure was
calculated based on the cash flow component factor, not
estimaterevision. Thus, if a company moved from Q1 on
both factors to Q1/Q2, it was not reflected in the turnover
figure. Averageturnover for the cash flow component,
coupled with estimate revision, was nearly 25% over the
entire period, while average weighted turnover was 26%. An
order effect does exist when cash flow component is the first
factor—the average turnover decreased by 60.5 percentage
points.

Revesng TheR ctor ( rde Increa ses
Turnove

When the factor order was reversed; i.e,, quintiling the
universe by estimate revision first, then by cash flow
component, the companies that had a top ranking on the
estimate revision factor and then a top ranking on cash flow
component had nearly identical performanceto the CFC-ER
model. Companies ranked highly on both factors continued

to have a better annualized return than their counterparts
from the lowest-ranked portfolios.

Similar to the CFC-ER modd, the Q1/Q1 portfolios for the
ER-CFC had an annualized return of 40.8%, with an excess
return of 23.0% (Figure 4). Considering the estimate
revision mode’s Q1 stocks had an annualized return of
32.2% and the cash flow component model Q1s had a return
of 22.1% (again during the same period), the combined
portfolio return of 40.8% shows superior performance for
this layered, two-factor modd.

But despite the fact that performance was identical, we
found turnover substantially increased to 85.5% for the
average percentage, and to 85.4% for the weighted figure
(for the Q1s versus the CFC-ER modd, where quintile 1
stocks had an average percent total turnover of 25.0% and
26.1%, respectively). Thiswould eiminate much of the
portfolio’s excess return.

In Grow th, Thell ost Atk a ctiveS tock s
Il nBothFactorsDd Even Betde Than
Thel vealll nive se

Our two-factor modd did even better in a growth stock
universe than in the overall universe. The Q1/Q1 portfolio
had the highest return, as it gained 44.4% and beat the
universe by 26.7% (Figure 5). Ten other portfolios also
outperformed the universe, but not to the extent of the
performance by the Q1/Q1 portfolio. As hoped for and
consistent with the backtest for the overall universe, the
Q5/Q5 portfolio was the worst-performing group, as it
actually lost 7.8% annually and trailed the universe by
19.2%. Thiswas awider gap than that for the portfolio for
the overall universe.
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Q1/Q5 Excess Retum

01 Q2 03 Q4
Q1 44 4 281 269 168
Cash-Fbw Q2 414 178 129 103
Con porert Q3 362 126 146 -29
Q4 330 78 65 05
Q5 185 59 -03 -18
Universe 352 152 130 54
Q1/Q5 Spread 259 222 272 186

Note:Retu rs arearmva leed percers .
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Q5 Spread UnierseQ1l Q2 Q3 Q4 Q5
83
89
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09

-78

361
325
314
339
263
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129
92
35

267
240
194
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39

124 113
33 09
-12 05
-54 -6 6
-71 -126
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-32
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-139

-50
-4 4
-81
-131
-192

30 140
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FactorTwo Estn a te Reve bn

Q1 Q2

Q1 731 70 6

Q2 625 54 4

FactorOre Q3 619 513
Cash Fbw Cor porert Q4 54 4 456
Q5 450 48 8

* The percerta g e oft orths thata portolb ©r ed w ith qu intiks fior
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Q3 Q4 Q5
681 613 538
531 463 456
500 425 369
319 44 4 363
419 394 300

FactorOreard FactorTw o bea tthe u nivese.

TheIC scorewas just as strong for small-cap growth as it
was for the overall universefor both cash flow component
and estimate revision, at 0.05 and 0.07, respectively.

Theresults were consistent, as the Q1/Q1 portfolio beat the
universe average in 73.1% of the months we tested (Figure
6). In contrast, the Q5/Q5 portfolio lagged the universe
most often in 70% of the months we looked at.

TheValiel niveseSaw GoodR esu Its
Asll dl

For the value universe, the two-factor model, combining cash
flow component and estimate revision, was strong, but
worked third best after growth and the overall universe. A
high ranking on both the cash flow component factor and on
the estimate revision factor did produce the strongest
performance in the backtest.

The QL/Q1 portfolio gained 39.5% and best the universe by
21.6% (Figure 7). Taking second place was Q2/Q1, as it
produced an excess return of 12.0%. The Q5/Q3 portfolio

within the value universe had the poorest absolute and excess
returns, at -6.7% and -18.7%, respectively. The most
unattractive stocks based on the two factors were not far
ahead. Meanwhile, 14 out of 25 possible portfolios
outperformed the universe.

Overall, turnover was surprisingly greater within the value
universe than in the growth universe, with an average
percent total turnover of 52.9% versus growth's 31.6%.

The top performance pattern of the Q1/Q1portfolio suggests
an equally robust mode, which is confirmed by the IC scores
for both the cash flow component and estimate revision
factors, at 0.05 and 0.07, respectively.

Theresults were dlightly less consistent than both the overall
and growth universes, as both Q1/Q3 and Q1/Q1
respectively beat the universe averagein 65.0% and 64.4%
of the months we tested (Figure 8). Q5/Q5 was the worst-
performing portfolio, beating the universe just 32% of the
time, suggesting that a low cash flow component equals
subsequent low returns, even within the value universe.
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Q1 Q2 Q3 Q4
Q1 395 251 185
Cash-Fbw Q2 285 120 4 20 8
Con porernt Q3 265 234 188
Q4 239 171 110
Q5 254 25 -67
Universe 285 183 124
Q1/Q5 Spread 141 226 252

Note:Retu rs arearmva leed percers .
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131
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168
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Q1/Q5 BExcess Retm

Spread Universe Q1 Q2 Q3 Q4 Q5
205 1990 238 216 91 33 -14 51
74 211 183 1290 49 53 -26 -64
60 205 1838 103 76 36 18 76
34 205 211 80 21 -32 -98 -99

-58 313 31 94 -10 6 -187 -140 -179

147 - - - - -

264 - - - - - - -
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Q1 Q2
Q1 64 4 613

Q2 56 9 556

F ctorOre Q3 475 60 0
Cash Fbw Cor porert Q4 48 8 481
Q5 48 8 44 4
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Q3 Q4 Q5
6510 60 0 619
569 525 394
50 6 450 356
513 388 375
394 419 319
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Again, we looked at four other factors with estimate
revision, but they all failed to live up to the results posted
by estimate revision and cash flow component. Below we
highlight the factors we reviewed and their results.

Relative Forward P/E. This factor compares a
company’ s next-12-months P/E with its respective sector
average. We weghted the average sectoral P/E based on
market capitalization. This modd had the second-best-
performing QL/Q1 portfolio, and the Q5/Q5 lagged by a
wide margin. The Q1/Q1 portfolio, however, was only
the second best, after portfolio Q2/Q1. The Q2/Q1
portfolio outperformed all other portfolios with an
annualized return of 34.1%. The Q5/Q5 portfolio had the
second-poorest return at -0.01%, and lagged by 13.4%.

Relative Price To Sales. Thisfactor is defined as the
current price-to-sales ratio rdative to its respective sector
average. This modd created the third-best-performing
Q1/Q1 portfolio. However, the Q1/Q1 portfolio was only
the fourth best, after Q4/Q1. The Q4/Q1 outperformed

6

all other portfolios with an annualized return of 32.8%
and an excess return of 15.7%. The Q5/Q5 portfolio had
a-0.3% annualized return, and an excess return of -
13.1%.

P/E To Growth. This factor was calculated by using a
forward fiscal-year 1 P/E compared with the I/B/E/S
long-term growth rate. The universe was segmented into
five portfolios based on its PEG ratio: 0.0 to 0.75; 0.75 to
1.00; 1.00 to 1.25; 1.25 to 2.00; and greater than 2.0.

The companies that had a top ranking on the valuation
metric P/E to growth (e.g; a PEG ratio of 0.0 to 0.75),
plus a top ranking when sorted by estimate revision, did
not end up performing the best. In fact, portfolio Q4/Q1
(eg; aPEG ratio of 1.25to 2.0) did the best by far for
this two-factor test. The Q4/Q1 portfolio had an
annualized return of 35.8%, with an excess return of
18.2%. The Q5/Q5 portfolio had a -0.43% annualized
return, and an excess return of -13.3%. This was the only
negative absolute performance of all 25 of the portfolios
in this moddl.



Forward P/E. Thisfactor was calculated using the O Inorder to be characterized as a growth stock, a

weighted |/B/E/S consensus mean of fiscal-year 1 and company has to possess at least three of the following
fiscal-year 2 earnings estimates. The companies that four characteristics:

ranked the best had a low value on forward P/E, and those

that had a top rank when sorted by estimate revision did = Above-average consensus earnings growth.

not end up doing the best. The segment that ended up

doing far better than any other portfolio was the high P/E = High sales growth.

and best estimate revision (Q5/Q1) portfolio. The Q5/Q1
portfolio had an annualized return of 35.5%, with an
excess return of 18.0%. The Q5/Q5 portfolio had a -
2.5% annualized return, and an excess return of -15.1%.

= Low debt to market cap.
m A low dividend payout ratio.

O Inorder to be categorized as a value stock, a company

lur Demnions (| fGrowth AndValue has to have the following:

In this study, we used the same definition of growth and
value as we use for the Prudential Securities Growth and

Value Style Indexes. = A high sustainable yield if the company pays a
dividend.

m A low P/Eratio.
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