Homework 2: solution
. do hw2

. /* hw2.do */

. /* The time series exercise */

. /* Uses file piotr_all.dta created in the Piotroski tutorial */

. 

. version 8
. clear all
. *”pause on” is here  to pause the execution when graphs are plotted 
. * so that it is easier to copy them
. pause on

. set mem 200m

Loading the data:

. use piotr_all

. * Limit attention to December fiscal year firms.

. keep if month(fyenddt)==12

(77540 observations deleted)

. * Consider the period 1980 to 2004.

. keep if yeara>=1980 & yeara<=2004

(27971 observations deleted)

. * Group firms into four quartiles based on book/market ratio

. 

. egen bm_p75=pctile(BM), p(75) by(yeara)

. egen bm_p50=pctile(BM), p(50) by(yeara)

. egen bm_p25=pctile(BM), p(25) by(yeara)

. 

. gen bm4=4 if BM>bm_p75 & BM~=.

(65598 missing values generated)

. replace bm4=3 if bm_p50<BM & BM<=bm_p75 & BM~=.

(21765 real changes made)

. replace bm4=2 if bm_p25<BM & BM<=bm_p50 & BM~=.

(21758 real changes made)

. replace bm4=1 if BM<=bm_p25 & BM~=.

(21768 real changes made)

. tab bm4, missing

        bm4 |      Freq.     Percent        Cum.

------------+-----------------------------------

          1 |     21,768       24.92       24.92

          2 |     21,758       24.91       49.83

          3 |     21,765       24.92       74.74

          4 |     21,754       24.90       99.65

          . |        307        0.35      100.00

------------+-----------------------------------

      Total |     87,352      100.00

. drop if bm4==.

(307 observations deleted)

. * Printing the equal-weighted portfolio returns:

. tab yeara bm4, su(ret12) means

                         Means of 12-month return

    Fiscal |                   bm4

      Year |         1          2          3          4 |     Total

-----------+--------------------------------------------+----------

      1980 |-.33113412   -.115665 -.05839933 -.00843851 |-.12840924

      1981 |  .6729481  .80996913  .76913721  .83837028 | .77256241

      1982 |-.27492053 -.10947794 -.02746112  .03242861 |-.09485774

      1983 | .09446843  .21911783  .26158527  .29478933 | .21745908

      1984 | .20135519   .3021003  .33042243  .25383303 | .27193494

      1985 | .02544791  .05074103  .09774692  .18005052 | .08846076

      1986 | -.2170884 -.09912827 -.04839086 -.01903634 |-.09591097

      1987 | .13349815  .19306126  .21342165   .2293965 | .19232347

      1988 | .03612169  .01795861  .01567041 -.02531517 | .01110888

      1989 | .06893164  .05643306  .08754558  .07863945 | .07288743

      1990 | .12426854  .15729821  .21920749  .25261043 | .18833439

      1991 | .05574234  .20129188   .2620847  .29631473 | .20385841

      1992 |-.03998982  .08618524  .10594127  .17245885 | .08114888

      1993 | .02098016  .08817834  .13045019  .17960824 | .10480423

      1994 | .49417513  .37455445  .39298588  .34340514 | .40130177

      1995 |-.17855792  .06712741  .19931892  .13523806 | .05576139

      1996 | .13237716   .2555338  .33091105  .29460394 | .25335649

      1997 |-.02612532 -.09294946 -.11272207 -.06987779 |-.07541866

      1998 | .32605114  .16877057   .1242983  .10519615 | .18107904

      1999 | -.2414072  .09907915  .21995419  .17777312 | .06381852

      2000 |-.18182208  .05885484  .17457812  .14388187 |  .0488529

      2001 |-.05861176 -.01162328  .02062359   .0049269 |-.01117479

      2002 | .34449916  .36379691  .45505615  .65559574 | .45470988

      2003 | .01127285  .11306545  .16247664   .2056071 |   .123087

      2004 |  .1257105  .12991505  .13983343   .1346639 | .13253086

-----------+--------------------------------------------+----------

     Total | .05246744  .13214568  .17772815  .19019838 | .13812586
. * Save the data file

. * We'll return to this point later for the removal

. * of top and bottom 5% exercise

. 

. save tmp_quant, replace

file tmp_quant.dta saved

. 

. /* Convert the data into 1 obs. per year format

>    like suggested in the hints file */

. 

. collapse (mean) qret=ret12, by(yeara bm4)

. keep yeara bm4 qret

. sort yeara bm4

. reshape wide qret, i(year) j(bm4)

(note: j = 1 2 3 4)

Data                               long   ->   wide

-----------------------------------------------------------------------------

Number of obs.                      100   ->      25

Number of variables                   3   ->       5

j variable (4 values)               bm4   ->   (dropped)

xij variables:

                                   qret   ->   qret1 qret2 ... qret4

-----------------------------------------------------------------------------

. 
Calculating the long-short portfolio returns:
. gen qdiff41=qret4-qret1

Merging the risk-free rates file…
. merge yeara using rfrates

yeara was int now float

. keep if _merge==3

(6 observations deleted)

. drop _merge

The summary statistics:
. su

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

       yeara |        25        1992    7.359801       1980       2004

       qret1 |        25    .0527276    .2363159  -.3311341   .6729481

       qret2 |        25    .1353675    .1956688   -.115665   .8099691

       qret3 |        25     .178651    .1881831  -.1127221   .7691372

       qret4 |        25     .195469    .2028404  -.0698778   .8383703

-------------+--------------------------------------------------------

     qdiff41 |        25    .1427413     .157978   -.220855   .4191803

          rf |        25    .0550506    .0301097   .0090371   .1397035

Note that the mean returns here are a little bit different from those you can see in the last (“Total”) line in the table on the previous page. This is because in that table the means are across all company*year observations – and here we first computed the mean returns for each year (i.e. equal-weighted portfolio returns), and only then took the average of those means.

The difference comes from the fact that in some years we have more companies in our portfolio than in others.
. 

. /* Now the Sharpe ratio can be computed using a calculator... */

SR=(.1427-.0551)/.1580=.56
. /* Alternatively, we can do it all in Stata: */

.   

. egen std41=sd(qdiff41)

. egen mean41=mean(qdiff41)

. egen meanrf=mean(rf)

. gen sharpe=(mean41-meanrf)/std41

. su sharpe

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

      sharpe |        25    .5550817           0   .5550817   .5550817

Plotting the returns: 

. twoway bar qdiff41 yeara
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. 

. /* Please enter "q" to continue or BREAK to stop */

. pause

pause:  

-> . q

execution resumes...

==========  PART 3:  ============

. * Without the top 5%

.   

. clear all

. 
loading the data we saved earlier…

. use tmp_quant

. egen ret12_p95=pctile(ret12), p(95) by(yeara bm4)

Removing the top 5% each year:

. drop if ret12>ret12_p95

(4312 observations deleted)

And repeating the same operations we’ve done before: 

. 

. collapse (mean) qret=ret12, by(yeara bm4)

. keep yeara bm4 qret

. sort yeara bm4

. reshape wide qret, i(year) j(bm4)

(note: j = 1 2 3 4)

Data                               long   ->   wide

-----------------------------------------------------------------------------

Number of obs.                      100   ->      25

Number of variables                   3   ->       5

j variable (4 values)               bm4   ->   (dropped)

xij variables:

                                   qret   ->   qret1 qret2 ... qret4

-----------------------------------------------------------------------------

. 

. gen qdiff41=qret4-qret1

. 

. merge yeara using rfrates

yeara was int now float

. keep if _merge==3

(6 observations deleted)

. drop _merge

. 

. su

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

       yeara |        25        1992    7.359801       1980       2004

       qret1 |        25   -.0510923    .2077281  -.3863681    .516273

       qret2 |        25    .0486964    .1708249  -.1799866   .6195166

       qret3 |        25    .0922314    .1697534  -.1942805   .6310159

       qret4 |        25    .0940503    .1858144   -.180798   .6738715

-------------+--------------------------------------------------------

     qdiff41 |        25    .1451426    .1365752  -.1326643   .4067625

          rf |        25    .0550506    .0301097   .0090371   .1397035
We can see that missing the best 5% of companies in terms of performance depresses the returns quite a bit – by about 10% across all four quartile portfolios. However, it appears that these top performers are more or less equally distributed across all book/market quartiles. For this reason, a long-short strategy remains almost unaffected (in fact, it is more profitable now): missing the top 5% of returns on the short side is a good thing, and more than adequately compensates for the loss on the long side.
. /* Now the Sharpe ratio can be computed using a calculator... */

.   

. /* Alternatively, we can do it all in Stata: */

.   

. egen std41=sd(qdiff41)

. egen mean41=mean(qdiff41)

. egen meanrf=mean(rf)

. gen sharpe=(mean41-meanrf)/std41

. su sharpe

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

      sharpe |        25    .6596507           0   .6596507   .6596507

. 

. 

. twoway bar qdiff41 yeara
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