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The continuously compounded daily return of a stock
on day i, r; (i 2 2) is given by:

S;
}"i = log (S_IJ s
i—1

where: §; is the stock’s closing price on day i.
We use the sample mean to estimate the average daily
return of the stock on day i (i > n):

— 1¢
F(n)=— 2 i
j=1

Assuming 250 trading days in a year, the estimator of
o on day i (i > n) is:

& (n)=2507%(n).

(2.3)

(2.4)

(2.5)

We use the sample variance to estimate the daily vari-
ance of the stock on day i (i > n):

(2.6)

Therefore, the estimator of the variance 62 on day i
(i >n)is:

6? (n) =250s? (n) .

Thus we derive the estimator of the Shiryaev-Zhou in-
dex pon day i (i > n):
5 —0.562 &
u,(n) _ (xi(n)AZO.SGl (n) _ ;(n) 05,
G; (n) G;

2.7)

(2.8)

3. Data

The whole period of observation is December 31, 2004-Jan-
uary 29, 2016, a total of 2735 observations. Since the largest
moving-window size we choose is 240, the calculation of
the estimated value of Shiryaev-Zhou index [; (n) on day
i using the moving-window size n = 240 requires the stock
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price on day i — 240 to be known. Hence we trace back the
timeline by 240 days, i.e. back to January 14, 2004.

Next we select the 12 stocks, which are divided into 6
property stocks and 6 non-property stocks. All of the 12
stocks are currently constituent stocks of Hang Seng Index
(HSI), and satisfy the following criteria:

1. All stocks must be listed on Hong Kong Stock Ex-

change (HKSE) during the whole period December
31, 2004 - January 29, 2016.

2. All stocks must be constituent stocks of Hang Seng
Index (HSI) for at least 5 years and 7 months during
the period of observation.

3. Each of the 6 property stocks must be a constitu-
ent stock of Hang Seng Property (HSP) Index for
at least 5 years and 7 months during the period of
observation.

4. 6 of the 12 stocks are China enterprises, while the
remaining 6 stocks are non-China enterprises.

The 12 stocks selected are shown in the Table 1.

Only constituent stocks of HSI are chosen because
they are the most frequently traded stocks in Hong Kong.
They have much larger market values and transaction vol-
umes than other stocks. Since December 12, 2012, HSI has
a total of 50 constituent stocks. From Table 1, the 12 stocks
make up of 33% of the total share of HSI, so they are quite
representative. Since China enterprises have an increas-
ing impact on Hong Kong’s financial market, half of the
selected stocks are China enterprises. Thus we can com-
pare the performance of our strategy on stocks of China
enterprises with that on stocks of non-China enterprises.

4. Our trading strategies

Here we apply the estimator (1, (n) of the Shiryaev-Zhou
index to construct a trading strategy. The following two
assumptions are made:

Table 1. The 12 stocks we choose

% Share in

Stock Company name Natqre of Origin of | Period as a constituent stock of | HSI (as of

no. business business HSI December

24, 2015)
5 | HSBC Holdings Non-property |Non-China | Whole period 10.00%
12 |Henderson Land Property Non-China | Whole period 0.67%
16 | Sun Hung Kai Properties Property Non-China | Whole period 1.99%
83 | Sino Land Property Non-China | Whole period 0.52%
101 | Hang Lung Properties Property Non-China | Whole period 0.49%
388 |HKEx Non-property |Non-China |September 11, 2006 onwards 3.13%
688 | China Overseas Property China December 10, 2007 onwards 1.42%
857 | PetroChina Non-property | China December 10, 2007 onwards 1.72%
883 | China National Offshore Oil Non-property | China Whole period 2.31%

Corporation

941 | China Mobile Non-property | China Whole period 8.18%
1109 | China Resources Land Property China March 8, 2010 onwards 0.81%
2628 | China Life Insurance Company Non-property | China March 12, 2007 onwards 2.11%
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(1) The transaction price (buying and selling price) of
a stock index on a particular day is its closing price on
that day.
(2) The amount of cash held at time t = 0 is adequate
to cover all transactions during the period.
Our trading strategy is as follows (Hui & Chan, 2014a,
2018):
1. On day 1, if {1;(n)=0, buy one unit of the stock.
Otherwise, take no action.
2. From day 2 to the second last day of the period,
trade the stock according to Table 2.

Table 2. Our trading strategy from Day 2 to the second last day

i ()| B (n)

>0 >0

Action

No action (keep holding one unit of the stock)

>0 <0
<0 >0
<0 <0

Sell the entire one unit of the stock we hold

Buy one unit of the stock

No action (keep holding entire cash)

3. On the final day of the period, sell the entire one
unit of the stock if one is still holding the one unit
of the stock. Otherwise, do not take any action.

The above trading strategy is called Strategy 1.

Since the profit of Strategy 1 depends on the sign of
iy (n) , which is a function of the moving-window size #,
the profit of Strategy 1 also depends on n. Hence Strategy
1 is a time-dependent strategy.

From Table 2, Strategy 1 can be simplified as follows:
on day i (i > 2), hold one unit of the stock if [1, (n) >0
(the periods of which [, (n) >0 are called “holding
periods”). Otherwise, hold entire cash (the periods of
which i, (n) <0 are called “non-holding periods”).
Hence without transaction costs, the profit on day i is the
same for both “buy-and-hold” and Strategy 1 during the
“holding periods”. The stock price movements during the
“non-holding periods” contribute to the difference be-
tween profits of “buy-and-hold” and Strategy 1: on day i, if
[T (n) <0, but the stock price rises, then “buy-and-hold”
beats Strategy 1. On the other hand, if 1, , (n) <0 and the
stock price falls, then Strategy 1 outperforms “buy-and-
hold”. Summing up the differences between the profits of
Strategy 1 and “buy-and-hold” during the “non-holding
periods”, we can see whether Strategy 1 outperforms “buy-
and-hold” or not.

We consider the following four cases:

(1) No transaction costs.

(2) 0.1% transaction costs.

(3) 0.2% transaction costs.

(4) 0.35% transaction costs.

The first three cases are same as those in Hui and Chan
(2014a, 2018). The final case resembles the actual level of
transaction costs in Hong Kong, which consist mainly of
stamp duty, which is 0.1% of the transaction price, and com-
mission fee. The amount of commission fee varies between
banks. We set the commission fee to be 0.25% of the transac-
tion price as this level of commission fee is adopted by most

banks in Hong Kong, including HSBC and Hang Seng Bank.
With other types of transaction costs negligible, this makes
the transaction costs to be 0.35% of the transaction price.

Since our period of observation is December 31,
2004 - January 29, 2016, the “buy-and-hold” strategy in
this study refers to buying one unit of the stock on De-
cember 31, 2004, and selling the entire one unit of the
stock on January 29, 2016.

We select the following 6 moving-window sizes n as
in Hui and Chan (2018): 40, 80, 120, 160, 200, 240, and
test Strategy 1 for these 6 moving window sizes on each
of the 12 stocks for zero, 0.1%, 0.2% and 0.35% transac-
tion costs. We compare the resulting profit of Strategy 1
with that of the “buy-and-hold” strategy. Then, for each
stock and each case of amount of transaction costs (0%,
0.1%, 0.2% and 0.35%), we test Strategy 1 for all cases
of moving-window sizes n under the constraint n < 240
(without this constraint, we have to test infinite number of
moving-window sizes, which is impossible). We find out
the moving-window size which gives the maximum profit
for Strategy 1, i.e. the optimal moving-window size. The
corresponding strategy is called the optimal strategy. Fur-
thermore, assuming no transaction costs and using the 6
selected moving-window sizes (40, 80, 120, 160, 200, 240),
we draw a graph to track Strategy 1 and “buy-and-hold”
along the whole period of observation to compare the dif-
ference between the profits of Strategy 1 and “buy-and-
hold” during different times in the period.

However, the graphical method can only give a rough
sketch of the relationship between length of period and
the resulting profit of Strategy 1. To investigate how the
length of period affects the profit of Strategy 1 and the
optimal window size, we fix the beginning date of the pe-
riod to be December 31, 2004, but we set two new ending
dates of the period: December 31, 2008 and December
31, 2012. The corresponding strategies are called Strategy
2 and Strategy 3 respectively. We apply Strategies 2 and 3
on the 12 stocks, and compare the resulting profits with
that of the “buy-and-hold” strategy. We also calculate the
optimal moving-window size for each stock and each case
of amount of transaction costs. We compare the results of
Strategies 2 and 3 with that of Strategy 1.

5. The results

5.1. The optimal moving-window size of Strategy 1

We apply Strategy 1 and the “buy-and-hold” strategy on the
12 stocks selected in Section 3 during the period December
31,2004 - January 29, 2016. We select the 6 different mov-
ing-window sizes n for Strategy 1 described in Section 4: 40,
80, 120, 160, 200, 240, and consider all the 4 cases of dif-
ferent amounts of transaction costs mentioned in Section 4
(0%, 0.1%, 0.2% and 0.35%). We determine which moving-
window size n yields the maximum profit for Strategy 1 for
a particular amount of transaction costs for each stock. The
results are shown in the Table 3 (note that for Strategy 1, the
base for calculating the percentage profit is the initial cost).
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Table 3. Comparison between the profits of Strategy 1 and “buy-and-hold” (the red entries indicate that Strategy 1 beats “buy-and-

hold”, while the numbers in the brackets indicate the percentage profits)

Moving-window size 40 80 120 | 160 200 | 240 | buy-and-hold
Stock no. 5
No transaction costs -18.42 2.48 -39.35 -22.13 -9.08 -36.09 -68.66
(~14.95%) (2.01%) (-31.95%) (-17.97%) (~7.38%) (-29.30%) (~55.75%)
0.1% transaction costs -36.67 -9.97 -53.36 -30.91 -14.86 -42.52 -68.84
(=29.75%) (-8.09%) (-43.28%) (~25.08%) (-12.05%) (~34.49%) (~55.84%)
0.2% transaction costs -54.92 -22.42 -67.37 -39.69 -20.63 -48.94 -69.01
(-44.51%) (-18.17%) (~54.59%) (-32.16%) (-16.72%) (-39.66%) (~55.92%)
0.35% transaction costs -82.30 -41.09 -88.39 -52.86 -29.29 -58.58 -69.28
(-66.60%) (=33.25%) (-71.52%) (-42.77%) (=23.70%) (-47.40%) (-56.06%)
No. of times of buying (or selling) 96 67 70 46 31 34
the stock for Strategy 1
Stock no. 12
No transaction costs 19.95 29.73 16.13 17.05 -6.06 -6.27 11.65
(65.71%) (97.95%) (53.13%) (56.19%) (~=19.96%) (=23.72%) (38.37%)
0.1% transaction costs 14.07 2543 12.60 14.05 -10.41 -9.67 11.57
(46.31%) (83.71%) (41.47%) (46.24%) (-34.26%) (-36.54%) (38.10%)
0.2% transaction costs 8.20 21.14 9.07 11.04 -14.76 -13.07 11.50
(26.95%) (69.50%) (29.83%) (36.31%) (-48.54%) (-49.33%) (37.82%)
0.35% transaction costs -0.61 14.69 3.78 6.53 -21.29 -18.17 11.39
(-2.01%) (48.23%) (12.41%) (21.45%) (-69.90%) (-68.48%) (37.41%)
No. of times of buying (or selling) 77 58 50 43 57 45
the stock for Strategy 1
Stock no. 16
No transaction costs 50.05 108.00 30.40 24.55 2.95 3.30 6.05
(64.37%) (138.91%) (39.10%) (31.58%) (3.79%) (4.24%) (7.78%)
0.1% transaction costs 31.77 98.26 19.35 15.03 -4.69 -4.34 5.89
(40.82%) (126.25%) (24.86%) (19.31%) (-6.03%) (-5.58%) (7.57%)
0.2% transaction costs 13.48 88.52 8.29 5.51 -12.34 -11.98 5.73
(17.31%) (113.62%) (10.65%) (7.08%) (=15.84%) (-15.38%) (7.35%)
0.35% transaction costs -13.94 73.91 -8.28 -8.76 -23.80 -23.45 5.48
(-17.87%) (94.73%) (~10.62%) (-11.23%) (-30.51%) (-30.05%) (7.03%)
No. of times of buying (or selling) 88 49 57 48 39 37
the stock for Strategy 1
Stock no. 83
No transaction costs 2.41 7.33 10.00 1.70 2.11 -1.74 2.93
(34.58%) (105.38%) (143.82%) (24.44%) (30.35%) (-24.96%) (42.06%)
0.1% transaction costs 0.26 5.49 9.03 0.40 0.89 -2.82 291
(3.73%) (78.81%) (129.68%) (5.71%) (12.85%) (-40.45%) (41.77%)
0.2% transaction costs -1.89 3.64 8.05 -0.90 -0.32 -3.90 2.89
(~27.06%) (52.29%) (115.57%) (-12.98%) (-4.62%) (~55.91%) (41.49%)
0.35% transaction costs -5.10 0.88 6.59 -2.86 -2.15 -5.52 2.87
(=73.13%) (12.61%) (94.45%) (-40.95%) (=30.76%) (=79.03%) (41.07%)
No. of times of buying (or selling) 87 76 40 49 45 39
the stock for Strategy 1
Stock no. 101
No transaction costs -16.96 8.80 13.89 -1.88 8.55 4.10 2.26
(-141.33%) (73.33%) (115.75%) (-15.67%) (71.25%) (34.17%) (18.83%)
0.1% transaction costs -22.24 522 11.73 -4.28 6.31 2.13 2.23
(-185.18%) (43.45%) (97.64%) (=35.62%) (52.56%) (17.69%) (18.60%)
0.2% transaction costs -27.53 1.64 9.57 -6.68 4.08 0.15 2.21
(-228.93%) (13.63%) (79.56%) (~55.54%) (33.91%) (1.25%) (18.36%)
0.35% transaction costs -35.45 -3.73 6.32 -10.28 0.72 -2.81 2.17
(-294.41%) (=30.99%) (52.52%) (-85.34%) (6.01%) (=23.35%) (18.00%)
No. of times of buying (or selling) 109 75 48 49 49 42
the stock for Strategy 1
Stock no. 388
No transaction costs 371.25 307.50 224.00 197.70 136.60 97.75 149.50
(1784.86%) | (1478.37%) | (1076.92%) (950.48%) (700.51%) (469.95%) (718.75%)
0.1% transaction costs 353.44 299.55 215.39 192.79 130.96 90.43 149.31
(1697.54%) (1438.69%) (1034.49%) (925.95%) (670.93%) (434.30%) (717.11%)
0.2% transaction costs 335.63 291.59 206.78 187.88 125.33 83.10 149.12
(1610.39%) | (1399.09%) (992.13%) (901.47%) (641.41%) (398.73%) (715.48%)
0.35% transaction costs 308.92 279.66 193.86 180.52 116.87 72.11 148.83
(1480.00%) | (1339.84%) (928.76%) (864.85%) (597.24%) (345.49%) (713.04%)
No. of times of buying (or selling) 65 32 32 18 21 27
the stock for Strategy 1
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End of Table 3
Moving-window size 40 80 120 160 200 240 | buy-and-hold
Stock no. 688
No transaction costs 5.34 5.16 8.12 -1.84 1.36 2.79 20.61
(297.60%) (287.62%) (453.15%) | (~102.57%) (75.57%) (155.49%) (1149.30%)
0.1% transaction costs 1.95 2.61 6.34 -3.44 -0.33 1.21 20.58
(108.70%) (145.55%) (353.22%) (-191.88%) (-18.62%) (67.40%) (1146.81%)
0.2% transaction costs -1.43 0.07 4.55 -5.05 -2.02 -0.37 20.56
(-79.82%) (3.77%) (253.50%) | (-281.01%) | (-112.62%) | (-20.52%) (1144.32%)
0.35% transaction costs -6.51 -3.75 1.88 -7.46 -4.56 -2.74 20.52
(=361.90%) (=208.37%) (104.28%) (-414.38%) (=253.27%) (=152.06%) (1140.59%)
No. of times of buying (or selling) 103 80 51 45 52 49
the stock for Strategy 1
Stock no. 857
No transaction costs 3.57 6.11 4.31 0.60 1.41 -0.76 0.60
(82.43%) (147.23%) (103.86%) (14.46%) (34.39%) (-18.10%) (14.46%)
0.1% transaction costs 2.13 5.11 3.48 -0.11 0.56 -1.74 0.59
(49.11%) (123.05%) (83.67%) (-2.58%) (13.69%) (-41.46%) (14.23%)
0.2% transaction costs 0.69 4.11 2.64 -0.81 -0.29 -2.73 0.58
(15.86%) (98.93%) (63.53%) (=19.58%) (=6.96%) (-64.77%) (14.00%)
0.35% transaction costs -1.47 2.62 1.39 -1.87 -1.56 -4.20 0.57
(-33.89%) (62.83%) (33.40%) (-45.01%) (-37.87%) (-99.66%) (13.66%)
No. of times of buying (or selling) 79 55 43 37 44 50
the stock for Strategy 1
Stock no. 883
No transaction costs 6.02 8.425 2.525 1.915 14.005 9.985 3.705
(144.19%) (201.80%) (60.48%) (45.87%) (335.45%) (239.16%) (88.74%)
0.1% transaction costs 3.79 6.87 1.40 0.49 13.28 9.15 3.69
(90.74%) (164.37%) (33.48%) (11.61%) (317.68%) (218.93%) (88.37%)
0.2% transaction costs 1.56 5.31 0.27 -0.94 12.55 8.31 3.68
(37.40%) (127.02%) (6.54%) (=22.59%) (299.94%) (198.74%) (87.99%)
0.35% transaction costs -1.78 2.98 -1.42 -3.09 11.45 7.06 3.66
(-42.41%) (71.13%) (-33.78%) (-73.75%) (273.40%) (168.52%) (87.43%)
No. of times of buying (or selling) 94 72 53 56 30 33
the stock for Strategy 1
Stock no. 941
No transaction costs 33.75 44.50 65.40 80.95 41.80 54.15 59.35
(128.08%) (168.88%) (248.20%) (307.21%) (158.63%) (216.60%) (225.24%)
0.1% transaction costs 17.70 34.21 57.40 73.54 33.97 46.62 59.24
(67.10%) (129.72%) (217.63%) (278.81%) (128.79%) (186.29%) (224.59%)
0.2% transaction costs 1.65 23.93 49.41 66.13 26.14 39.09 59.13
(6.25%) (90.63%) (187.12%) (250.47%) (99.02%) (156.05%) (223.94%)
0.35% transaction costs -22.43 8.50 37.41 55.02 14.40 27.80 58.96
(-84.81%) (32.15%) (141.48%) (208.07%) (54.46%) (110.79%) (222.97%)
No. of times of buying (or selling) 108 68 51 46 51 47
the stock for Strategy 1
Stock no. 1109
No transaction costs 13.92 11.53 17.32 13.49 6.82 3.25 17.62
(1054.55%) (873.11%) (1311.74%) (1021.59%) (524.62%) (187.86%) (1334.85%)
0.1% transaction costs 11.20 9.40 15.79 12.31 5.80 2.39 17.60
(847.33%) (711.33%) (1194.73%) (931.88%) (445.99%) (137.85%) (1331.98%)
0.2% transaction costs 8.47 7.27 14.26 11.14 4.79 1.52 17.58
(640.52%) (549.87%) (1077.96%) (842.35%) (367.52%) (87.94%) (1329.12%)
0.35% transaction costs 4.39 4.08 11.96 9.38 3.26 0.23 17.55
(331.09%) (308.29%) (903.23%) (708.39%) (250.10%) (13.26%) (1324.84%)
No. of times of buying (or selling) 91 71 53 37 32 26
the stock for Strategy 1
Stock no. 2628
No transaction costs 29.45 44.53 22.53 22.61 21.34 9.30 13.58
(566.35%) (856.35%) (433.27%) (434.81%) (410.38%) (173.83%) (261.15%)
0.1% transaction costs 25.75 42.09 19.74 21.12 19.39 7.84 13.56
(494.75%) (808.61%) (379.28%) (405.67%) (372.60%) (146.36%) (260.43%)
0.2% transaction costs 22.06 39.65 16.95 19.62 17.45 6.38 13.53
(423.30%) (760.97%) (325.40%) (376.59%) (334.89%) (118.94%) (259.71%)
0.35% transaction costs 16.51 35.99 12.77 17.38 14.53 4.18 13.50
(316.39%) (689.69%) (244.77%) (333.07%) (278.47%) (77.92%) (258.63%)
No. of times of buying (or selling) 82 57 55 34 40 29

the stock for Strategy 1
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From Table 3, the performance of Strategy 1 var-
ies among different stocks. The best performance stock
is stock no. 5, where Strategy 1 outperforms “buy-and-
hold” for all cases except for 0.35% transaction costs with
moving-window sizes 40 and 120. The worst performing
stocks are stocks no. 688 and no. 1109, where Strategy 1
underperforms “buy-and-hold” for all cases. Furthermore,
Strategy 1 outperforms “buy-and-hold” on the six non-
property stocks for 98 out of 144 cases, compared with 39
out of 144 cases on the six property stocks, showing that
Strategy 1 is more effective on non-property stocks than
on property stocks. Strategy 1 outperforms “buy-and-
hold” on the six non-China enterprise stocks for 80 out
of 144 cases, compared with 48 out of 144 cases on the six
China enterprise stocks, showing that Strategy 1 is more
effective on non-China enterprise stocks than on China
enterprise stocks. Strategy 1 beats “buy-and-hold” for less
than half (127) of the total of 288 cases, reflecting that
“buy-and-hold” is slightly superior to Strategy 1 in overall.

There are several similarities between our results and
Hui and Chan (2018)’s results. Firstly, as the moving-
window size increases, the profit of Strategy 1 increases
first, but then eventually decreases. Secondly, an increase
in transaction costs reduces the profit of Strategy 1 by
a much larger extent than the profit when applying the
“buy-and-hold” strategy. Furthermore, when the moving-
window size increases, a rise in transaction costs would,
in general, reduce the profit of Strategy 1 by a smaller ex-
tent. In addition, the number of times of buying (or sell-
ing) the stock index for Strategy 1 generally decreases as
the moving-window size increases (but with a few excep-
tions). The reasons for these similarities are explained in
Hui and Chan (2018).

Note that stock no. 5, the best performing stock for
Strategy 1, is the only stock with a negative return through-
out the whole period. On the other hand, stocks no. 688
and 1109, the worst performing stocks for Strategy 1, yields
the largest return over the period of observation (both over
1000%). This shows that Strategy 1 works better on adverse
performing stocks. This result is similar to Hui and Chan
(2018)’s result and the reason is explained in Hui and Chan
(2018). Besides return, the average no. of times of buying
(or selling) the stock index for Strategy 1 also affects the
performance of Strategy 1. Stock no. 388 has the smallest
average no. of times of buying (or selling) the stock for
Strategy 1, and Strategy 1 outperforms “buy-and-hold” for
stock no. 388 for 16 out of 24 cases. On the other hand,
stock no. 688 have the largest average no. of times of buying
(or selling) the stock for Strategy 1, and Strategy 1 under-
performs “buy-and-hold” for this stock for all cases. This
result is also similar to Hui and Chan (2018)’s result and the
reason is explained in Hui and Chan (2018).

Then we find the optimal moving-window size of Strat-
egy 1 for each stock, under 0%, 0.1%, 0.2% and 0.35% trans-
action costs. The Table 4 shows the optimal moving-window
sizes of Strategy 1 for the 12 stocks under the four different
amounts of transaction costs (the cases of which Strategy 1
outperforms “buy-and-hold” are highlighted in red).

Table 4 shows that the optimal moving-window size
of Strategy 1 varies among the 12 stocks. Stock no. 388
has the smallest optimal moving-window size, which is 7
for no transaction costs and 42 for 0.1%, 0.2% and 0.35%
transaction costs. Stock no. 883 has the largest optimal
moving-window size, which is 197 for zero and 0.1%
transaction costs, and 199 for 0.2% and 0.35% transac-
tion costs. Other stocks have optimal moving-window
sizes ranging from 74 to 142. Referring back to Table 3,
we can see that stock no. 388 has the smallest average no.
of times of buying (or selling) the stock for Strategy 1. This
contributes to its smallest optimal moving-window size
in this way: a smaller average no. of times of buying (or
selling) the stock for Strategy 1 means that (1, (n) changes
sign less frequently, and the length of “holding periods”
(periods of which fi;_(n)>0) and “non-holding peri-
ods” (periods of which [1, (n)ZO) are longer, so there
is a lower chance that [, , (n) <0, but the stock price is
still rising on day i. Therefore, Strategy 1 is more likely to
outperform the “buy-and-hold” strategy for smaller mov-
ing-window sizes for stock no. 388, resulting in its smaller
optimal moving-window size. Compared with Hui and
Chan (2018)’s result, our 12 stocks have smaller optimal
moving-window sizes in overall than the 12 stock indices
in Hui and Chan (2018) do. The main reason is that the
average no. of times of buying (or selling) the stock for
Strategy 1 for our 12 stocks is much smaller than that for
the 12 stock indices in Hui and Chan (2018).

From Table 4, we can see that the optimal strategy out-
performs the “buy-and-hold” strategy for almost all cases
(43 out of 48). The exceptional cases are stock no. 688,
where the optimal strategy underperforms “buy-and-hold”
for all cases, and stock no. 1109, where “buy-and-hold”
outperforms the optimal strategy for 0.35% transaction
costs only. This shows that if we choose a suitable moving-
window size, Strategy 1 can really beat the “buy-and-hold”
strategy for most cases. In fact, both stocks of which the
optimal strategy underperforms “buy-and-hold” are stocks
of Chinese property companies, of which the stock prices
soar for over ten times during the period of observation
due to the Chinese property market boom in recent years.

Table 4 also shows the link between the amount of
transaction costs and the optimal moving-window size
for Strategy 1. For 9 of the 12 stocks, the optimal moving-
window size for Strategy 1 remains the same for all four
different amounts of transaction costs. For the remaining
three stocks, for two of them (stocks no. 388 and no. 883),
the optimal moving-window size increases as the amount
of transaction costs rises. For example, the optimal mov-
ing-window size of Strategy 1 for stock no. 388 is 7 with-
out transaction costs, but the optimal moving-window size
increases to 42 with 0.1%, 0.2% or 0.35% transaction costs.
From Table 4, the number of times we buy (or sell) stock
no. 388 for Strategy 1 is 199 when the moving-window
size is 7, but this number drops significantly to 58 when
the moving-window size increases to 42. As explained
in Hui and Chan (2018), a smaller number of times of
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Table 4. The optimal moving-window sizes of Strategy 1 for the 12 stocks (the red entries indicate that Strategy 1 beats “buy-and-

hold”, while the numbers in the brackets indicate the percentage profits)

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy Ul Ving (or selling) the stock for
window size ;
the optimal strategy
Stock no. 5
0% -68.66 17.58 77 60
(=55.75%) (14.28%)
0.1% -68.84 6.55 77 60
(~55.84%) (5.31%)
0.2% -69.01 -4.48 77 60
(=55.92%) (=3.63%)
0.35% -69.28 -21.03 77 60
(~56.06%) (~17.02%)
Stock no. 12
0% 11.65 41.47 79 50
(38.37%) (136.62%)
0.1% 11.57 37.75 79 50
(38.10%) (124.25%)
0.2% 11.50 34.03 79 50
(37.82%) (111.91%)
0.35% 11.39 28.46 79 50
(37.41%) (93.44%)
Stock no. 16
0% 6.05 114.90 82 53
(7.78%) (147.78%)
0.1% 5.89 104.24 82 53
(7.57%) (133.93%)
0.2% 5.73 93.58 82 53
(7.35%) (120.11%)
0.35% 5.48 77.58 82 53
(7.03%) (99.44%)
Stock no. 83
0% 2.93 13.23 102 47
(42.06%) (190.25%)
0.1% 291 12.10 102 47
(41.77%) (173.77%)
0.2% 2.89 10.96 102 47
(41.49%) (157.33%)
0.35% 2.87 9.26 102 47
(41.07%) (132.73%)
Stock no. 101
0% 2.26 21.68 110 56
(18.83%) (180.67%)
0.1% 2.23 19.65 110 56
(18.60%) (163.59%)
0.2% 2.21 17.62 110 56
(18.36%) (146.55%)
0.35% 2.17 14.58 110 56
(18.00%) (121.06%)
Stock no. 388
0% 149.50 463.00 7 199
(718.75%) (2225.96%)
0.1% 149.31 417.25 42 58
(717.11%) (2004.00%)
0.2% 149.12 402.25 42 58
(715.48%) (1930.03%)
0.35% 148.83 379.75 42 58
(713.04%) (1819.35%)
Stock no. 688
0% 20.61 15.11 114 56
1149.30% 842.50%
0.1% 20.58 13.21 114 56
(1146.81%) (735.93%)
0.2% 20.56 11.31 114 56
(1144.32%) (629.58%)
0.35% 20.52 8.46 114 56
(1140.59%) (470.45%)
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End of Table 4
Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy PHl Ving (or selling) the stock for
window size :
the optimal strategy
Stock no. 857
0% 0.60 7.96 74 70
(14.46%) (191.93%)
0.1% 0.59 6.71 74 70
(14.23%) (161.64%)
0.2% 0.58 5.46 74 70
(14.00%) (131.41%)
0.35% 0.57 3.59 74 70
(13.66%) (86.19%)
Stock no. 883
0% 3.71 14.74 197 34
(88.74%) (352.93%)
0.1% 3.69 13.91 197 34
(88.37%) (332.93%)
0.2% 3.68 13.09 199 27
(87.99%) (312.99%)
0.35% 3.66 12.13 199 27
(87.43%) (289.58%)
Stock no. 941
0% 59.35 90.90 142 56
(225.24%) (344.97%)
0.1% 59.24 81.90 142 56
(224.59%) (310.52%)
0.2% 59.13 7291 142 56
(223.94%) (276.14%)
0.35% 58.96 59.67 140 55
(222.97%) (225.64%)
Stock no. 1109
0% 17.62 21.90 98 56
(1334.85%) (1659.09%)
0.1% 17.60 20.21 98 56
(1331.98%) (1529.90%)
0.2% 17.58 18.53 98 56
(1329.12%) (1400.97%)
0.35% 17.55 16.00 98 56
(1324.84) (1208.06%)
Stock no. 2628
0% 13.58 48.20 88 45
(261.15%) (926.92%)
0.1% 13.56 46.13 88 45
(260.43%) (886.21%)
0.2% 13.53 44.06 88 45
(259.71%) (845.58%)
0.35% 13.50 40.95 88 45
(258.63%) (784.78%)

buying (or selling) the stock for Strategy 1 would cause
the resulting profit of Strategy 1 to fall by a smaller extent
when the amount of transaction costs increases. This leads
to an increase in the optimal moving-window size. Stock
no. 941 is the only exception, with an optimal window size
of 142 with zero, 0.1 or 0.2% transaction costs, and 140
with 0.35% transaction costs. The reason is that the num-
ber of times of buying (or selling) this stock for Strategy
1 is greater with a moving-window size of 142 (56 times)
than with a moving-window size of 140 (55 times).

5.2. Profit of Strategy 1 during different times
throughout the period

The optimal strategy described in the previous sub-section
considers the whole period of observation. However, during

different times of the period, the optimal moving-window
size (and hence the optimal strategy) may be different. To in-
vestigate how the optimal mobbing-window size varies with
time, in this sub-section, we use a graphical method to com-
pare the resulting profits of the “buy-and-hold” strategy and
Strategy 1 using the 6 selected moving-window sizes (40, 80,
120, 160, 200, 240) during different times along the whole
period of observation. For the sake of convenience, we only
consider the case without transaction costs. The results are
shown in Figures 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11 and 12.

The numbers 40, 80, 120, 160, 200 and 240 in the
above figures indicate the moving-window sizes of Strat-
egy 1. From the above figures, there are some periods
during which Strategy 1 and “buy-and-hold” move in the
same direction. These periods correspond to “holding
periods” where [1, (n) >0. During other periods, our
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Figure 1. Profits of Strategy 1 and “buy-and-hold” on stock
no. 5 (without transaction costs)
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Figure 2. Profits of Strategy 1 and “buy-and-hold” on stock
no. 12 (without transaction costs)
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Figure 3. Profits of Strategy 1 and “buy-and-hold” on stock
no. 16 (without transaction costs)
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Figure 4. Profits of Strategy 1 and “buy-and-hold” on stock
no. 83 (without transaction costs)
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Figure 5. Profits of Strategy 1 and “buy-and-hold” on stock
no. 101 (without transaction costs)

388 HK Equity

v g g pag v s g I

2 A 2
F LT T ST Es
Date

PP
& &

——d0 —80 — 1N —160 — 00 —— i —— buy-and-hold

Figure 6. Profits of Strategy 1 and “buy-and-hold” on stock
no. 388 (without transaction costs)
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Figure 7. Profits of Strategy 1 and “buy-and-hold” on stock
no. 688 (without transaction costs)
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Figure 8. Profits of Strategy 1 and “buy-and-hold” on stock
no. 857 (without transaction costs)
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Figure 9. Profits of Strategy 1 and “buy-and-hold” on stock
no. 883 (without transaction costs)
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Figure 10. Profits of Strategy 1 and “buy-and-hold” on stock
no. 941 (without transaction costs)
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Figure 11. Profits of Strategy 1 and “buy-and-hold” on stock
no. 1109 (without transaction costs)
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Figure 12. Profits of Strategy 1 and “buy-and-hold” on stock
no. 2628 (without transaction costs)

strategy moves horizontally, while “buy-and-hold” moves
as normal. These periods correspond to “non-holding
periods” where ﬁi_l(n)<0. Hence it is the movement
of stock prices during the “non-holding period” which
makes the difference in profits between the strategies.
Note that for Strategy 1, the “holding periods” and
“non-holding periods” are different for different moving-
window sizes. Since a larger moving-window size would
result in a “smoothing effect”, the “non-holding periods”
for Strategy 1 are generally longer when using larger
moving-window sizes. We can also see that Strategy 1
outperforms “buy-and-hold” during some periods, but
underperforms “buy-and-hold” during other periods.
The “optimal” moving-window size for Strategy 1 also
varies from time to time. For example, for stock no. 388,
the “optimal” moving-window size is 80 during 2010-
2013, but changes to 40 since mid-2015.

Similar to Hui and Chan (2018)’s results, for most of
the 12 stocks, Strategy 1 outperforms “buy-and-hold” the
most during the period late 2008-early 2009. This period
corresponds to the time when the global financial crisis
was most severe when many stock markets fell sharply to
a trough. On the other hand, during periods of which the
stock market is on a rising trend (e.g. 2005-2007), Strat-
egy 1 tends to underperform “buy-and-hold”. The reason
for this result is explained in Hui and Chan (2018). In
particular, stock no. 5 is the worst performing stock dur-
ing the period of observation (-56% return during the
period), but this is the stock of which Strategy 1 beats
“buy-and-hold” by the largest extent. As seen from Fig-
ure 12, the gap between “buy-and-hold” and other lines
become wider and wider during late 2007-early 2009,
where the global financial crisis broke out, causing the
stock price to fall sharply, creating a long “non-holding
period” for Strategy 1 (especially for larger moving-win-
dow sizes). Hence the gap widens. From 2009 onwards,
Strategy 1 outperforms the “buy-and-hold” strategy no
matter which moving-window size we choose, except
in the first half of 2011 when Strategy 1 underperforms
“buy-and-hold” for some times. This shows that Strategy
1 is particularly effective on adverse performing stocks,
which is similar to Hui and Chan (2018)’s result that
their strategy beats “buy-and-hold” the most on EPGR
index, which is the worst performing index during the
period.

5.3. Repeat of test using different ending dates of
the period

Here we repeat the test again, but the ending date is
changed to December 31, 2008 and December 31, 2012
(the corresponding strategies are called Strategy 2 and
Strategy 3 respectively, as in Section 4). As in Sub-sec-
tion 5.1, we select the 6 different moving-window sizes
n for both Strategies 2 and 3: 40, 80, 120, 160, 200, 240.
We compare the resulting profit of the strategies with
that of “buy-and-hold”. The results are shown in Tables
5 and 6.
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Table 5. Comparison between the profits of Strategy 2 and “buy-and-hold” (the red entries indicate that Strategy 2 beats
“buy-and-hold’, while the numbers in the brackets indicate the percentage profits)

Moving-window size | 40 | 30 | 120 ] 160 | 200 | 240 [buy-and-hold
Stock no. 5
No transaction costs -29.17 -11.57 -31.95 -10.18 -0.18 -10.74 -54.91
(-23.68%) (-9.40%) (~25.94%) (-8.27%) (-0.15%) (-8.72%) (-44.59%)
0.1% transaction costs -38.52 -17.11 -39.64 -14.94 -2.46 -13.49 -55.10
(-31.24%) (-13.88%) (=32.15%) (-12.12%) (-1.99%) (-10.94%) (-44.70%)
0.2% transaction costs -47.87 -22.64 -47.33 -19.70 -4.73 -16.23 -55.29
(-38.79%) (-18.35%) (-38.35%) (-15.96%) (-3.84%) (-13.15%) (-44.81%)
0.35% transaction costs -61.89 -30.94 -58.86 -26.84 -8.15 -20.35 -55.58
(-50.08%) (-25.03%) (-47.63%) (-21.72%) (-6.59%) (-16.46%) (-44.97%)
No. of times of buying (or selling) 38 22 31 20 9 11
the stock for Strategy 2
Stock no. 12
No transaction costs -0.12 -1.92 2.59 5.75 447 7.25 -8.79
(-0.38%) (-6.31%) (8.54%) (18.94%) (14.73%) (27.41%) (-28.96%)
0.1% transaction costs -2.25 -3.32 1.49 4.45 2.85 6.29 -8.84
(~7.41%) (-10.91%) (4.89%) (14.66%) (9.38%) (23.75%) (-29.10%)
0.2% transaction costs -4.38 -4.72 0.38 3.16 1.23 532 -8.89
(-14.42%) (=15.50%) (1.25%) (10.39%) (4.03%) (20.09%) (=29.24%)
0.35% transaction costs -7.59 -6.82 -1.28 1.22 -1.21 3.88 -8.97
(-24.90%) (-22.38%) (-4.19%) (4.00%) (-3.97%) (14.62%) (-29.45%)
No. of times of buying (or selling) 30 21 18 21 24 15
the stock for Strategy 2
Stock no. 16
No transaction costs 42.45 40.40 17.30 24.45 32.25 17.30 -13.15
(54.60%) (51.96%) (22.25%) (31.45%) (41.48%) (22.25%) (-16.91%)
0.1% transaction costs 37.87 36.67 12.83 21.14 30.28 14.86 -13.29
(48.66%) (47.12%) (16.48%) (27.16%) (38.90%) (19.10%) (-17.08%)
0.2% transaction costs 33.30 32.95 8.36 17.83 28.31 12.43 -13.43
(42.74%) (42.29%) (10.72%) (22.88%) (36.33%) (15.95%) (=17.24%)
0.35% transaction costs 26.43 27.36 1.65 12.86 25.35 8.77 -13.65
(33.88%) (35.06%) (2.11%) (16.48%) (32.49%) (11.24%) (-17.49%)
No. of times of buying (or selling) 25 21 27 20 13 14
the stock for Strategy 2
Stock no. 83
No transaction costs 3.49 5.02 10.23 5.80 7.62 5.65 0.34
(50.19%) (72.24%) (147.03%) (83.38%) (109.55%) (81.28%) (4.83%)
0.1% transaction costs 2.79 4.61 10.12 5.53 7.38 5.37 0.32
(40.09%) (66.20%) (145.34%) (79.48%) (105.99%) (77.16%) (4.62%)
0.2% transaction costs 2.09 4.19 10.01 5.27 7.14 5.09 0.31
(30.01%) (60.17%) (143.65%) (75.58%) (102.44%) (73.05%) (4.41%)
0.35% transaction costs 1.04 3.57 9.85 4.87 6.78 4.67 0.29
(14.93%) (51.15%) (141.13%) (69.75%) (97.13%) (66.91%) (4.10%)
No. of times of buying (or selling) 28 19 5 8 7 8
the stock for Strategy 2
Stock no. 101
No transaction costs -3.43 10.27 10.20 11.22 9.45 12.35 4.84
(~28.58%) (85.58%) (85.00%) (93.50%) (78.75%) (102.92%) (40.33%)
0.1% transaction costs -4.96 9.42 9.54 10.65 8.60 11.94 4.81
(-41.31%) (78.38%) (79.39%) (88.70%) (71.62%) (99.38%) (40.05%)
0.2% transaction costs -6.49 8.56 8.87 10.09 7.76 11.53 4.78
(-54.00%) (71.20%) (73.79%) (83.90%) (64.50%) (95.85%) (39.77%)
0.35% transaction costs -8.79 7.28 7.88 9.24 6.48 10.91 4.74
(=73.00%) (60.45%) (65.41%) (76.73%) (53.85%) (90.58%) (39.35%)
No. of times of buying (or selling) 39 25 19 15 23 42
the stock for Strategy 2
Stock no. 388
No transaction costs 175.50 152.60 121.60 125.60 117.80 101.55 52.80
(843.75%) (733.65)% (584.62%) (603.85%) (604.10%) (488.22%) (253.85%)
0.1% transaction costs 173.67 151.52 121.04 124.49 117.09 101.12 52.71
(834.09%) (727.75%) (581.34%) (597.93%) (599.87%) (485.64%) (253.14%)
0.2% transaction costs 171.83 150.45 120.48 123.39 116.38 100.68 52.61
(824.46%) (721.86%) (578.06%) (592.03%) (595.65%) (483.07%) (252.43%)
0.35% transaction costs 169.08 148.83 119.64 121.73 115.32 100.03 52.47
(810.04%) (713.05%) (573.17%) (583.19%) (589.33%) (479.23%) (251.38%)
No. of times of buying (or selling) 12 9 5 4 3 3
the stock for Strategy 2
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End of Table 5
Moving-window size 40 30 | 120 160 200 240 | buy-and-hold
Stock no. 688
No transaction costs 8.11 8.73 12.90 12.42 11.36 9.09 8.86
(452.09%) (486.89%) (719.69%) (692.64%) (633.58%) (507.14%) (494.03%)
0.1% transaction costs 7.66 8.40 12.70 12.39 11.24 9.01 8.85
(426.87%) (468.23%) (707.88%) (690.48%) (626.29%) (502.14%) (492.85%)
0.2% transaction costs 7.22 8.08 12.51 12.37 11.12 8.93 8.83
(401.70%) (449.60%) (696.09%) (688.33%) (619.02%) (497.16%) (491.66%)
0.35% transaction costs 6.55 7.59 12.21 12.33 10.94 8.81 8.81
(364.04%) (421.72%) (678.45%) (685.10%) (608.13%) (489.70%) (489.89%)
No. of times of buying (or selling) 23 19 11 4 12 8
the stock for Strategy 2
Stock no. 857
No transaction costs 3.65 4.23 6.95 3.24 5.64 2.60 2.64
(84.28%) (101.93%) (167.47%) (78.07%) (137.56%) (61.90%) (63.61%)
0.1% transaction costs 3.20 391 6.83 3.03 5.55 2.38 2.63
(73.91%) (94.20%) (164.31%) (73.00%) (135.12%) (56.64%) (63.29%)
0.2% transaction costs 2.75 3.60 6.70 2.83 5.45 2.16 2.62
(63.56%) (86.49%) (161.16%) (67.94%) (132.68%) (51.38%) (62.96%)
0.35% transaction costs 2.09 3.12 6.52 2.51 5.31 1.83 2.60
(48.07%) (74.94%) (156.44%) (60.37%) (129.02%) (43.52%) (62.47%)
No. of times of buying (or selling) 25 18 6 11 5 12
the stock for Strategy 2
Stock no. 883
No transaction costs 3.84 0.65 2.74 8.16 7.77 6.57 3.07
(91.98%) (15.69%) (65.51%) (195.33%) (185.99%) (157.25%) (73.41%)
0.1% transaction costs 3.26 0.23 2.36 7.93 7.63 6.41 3.05
(78.04%) (5.46%) (56.40%) (189.76%) (182.67%) (153.46%) (73.07%)
0.2% transaction costs 2.68 -0.20 1.98 7.71 7.50 6.26 3.04
(64.13%) (-4.74%) (47.31%) (184.20%) (179.37%) (149.68%) (72.72%)
0.35% transaction costs 1.82 -0.84 1.41 7.37 7.31 6.03 3.03
(43.33%) (=20.01%) (33.70%) (175.88%) (174.42%) (144.03%) (72.20%)
No. of times of buying (or selling) 32 30 26 15 10 10
the stock for Strategy 2
Stock no. 941
No transaction costs 65.15 51.20 83.45 98.75 80.20 67.90 51.45
(247.25%) (194.31%) (316.70%) (374.76%) (304.36%) (271.60%) (195.26%)
0.1% transaction costs 61.15 49.33 83.24 98.60 79.92 67.58 51.35
(231.85%) (187.02%) (315.57%) (373.81%) (303.01%) (270.04%) (194.67%)
0.2% transaction costs 57.16 47.46 83.02 98.45 79.65 67.25 51.24
(216.48%) (179.76%) (314.44%) (372.87%) (301.65%) (268.48%) (194.08%)
0.35% transaction costs 51.16 44.66 82.70 98.22 79.23 66.77 51.09
(193.48%) (168.88%) (312.75%) (371.45%) (299.63%) (266.15%) 193.20%
No. of times of buying (or selling) 35 16 2 1 4 2
the stock for Strategy 2
Stock no. 1109
No transaction costs 4.26 7.83 11.75 9.94 8.71 8.67 8.18
(322.73%) (592.80%) (889.77%) (752.65%) (670.00%) (501.16%) (619.70%)
0.1% transaction costs 3.86 7.57 11.59 9.75 8.56 8.59 8.17
(292.05%) (573.20%) (877.09%) (738.20%) (657.80%) (495.75%) (618.26%)
0.2% transaction costs 3.46 7.32 11.43 9.57 8.41 8.50 8.16
(261.43%) (553.64%) (864.44%) (723.77%) (645.63%) (490.36%) (616.82%)
0.35% transaction costs 2.86 6.95 11.20 9.30 8.19 8.37 8.14
(215.63%) (524.36%) (845.50%) (702.19%) (627.42%) (482.29%) (614.68%)
No. of times of buying (or selling) 23 14 14 10 7 4
the stock for Strategy 2
Stock no. 2628
No transaction costs 23.10 30.60 21.20 22.25 22.10 16.95 18.35
(444.23%) (588.46%) (407.69%) (427.88%) (425.00%) (316.82%) (352.88%)
0.1% transaction costs 22.27 30.05 20.80 22.16 21.78 16.67 18.32
(427.82%) (577.26%) (399.68%) (425.82%) (418.43%) (311.22%) (351.98%)
0.2% transaction costs 21.44 29.50 20.41 22.08 21.46 16.38 18.29
(411.45%) (566.09%) (391.68%) (423.75%) (411.88%) (305.64%) (351.08%)
0.35% transaction costs 20.19 28.67 19.81 21.95 20.98 15.96 18.25
(386.94%) (549.36%) (379.72%) (420.66%) (402.07%) (297.28%) (349.73%)
No. of times of buying (or selling) 28 19 12 6 8 7
the stock for Strategy 2
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Table 6. Comparison between the profits of Strategy 3 and “buy-and-hold” (the red entries indicate that Strategy 3 beats
“buy-and-hold’, while the numbers in the brackets indicate the percentage profits)

Moving-window size | 40 | 30 | 120 | 160 | 200 | 240 [buy-and-hold
Stock no. 5
No transaction costs -0.32 22.58 -24.80 -14.38 -5.23 -35.24 -41.86
(-0.26%) (18.33%) (-20.13%) (-11.68%) (-4.25%) (-28.61%) (-33.99%)
0.1% transaction costs -14.71 13.85 -35.80 -21.50 -9.66 -40.67 -42.06
(-11.93%) (11.24%) (~29.04%) (~17.44%) (~7.84%) (-32.99%) (-34.12%)
0.2% transaction costs -29.11 513 -46.81 -28.61 -14.09 -46.10 -42.27
(-23.59%) (4.15%) (-37.93%) (-23.18%) (-11.41%) (-37.36%) (-34.25%)
0.35% transaction costs -50.70 -7.96 -63.31 -39.28 -20.73 -54.24 -42.57
(-41.02%) (-6.44%) (-51.23%) (-31.78%) (-16.77%) | (-43.89%) (-34.45%)
No. of times of buying (or selling) 71 43 52 36 23 28
the stock for Strategy 3
Stock no. 12
No transaction costs 18.03 20.93 14.12 16.08 0.04 0.38 10.74
(59.40%) (68.95%) (46.53%) (52.97%) (0.14%) (1.42%) (35.40%)
0.1% transaction costs 13.86 18.10 11.54 13.91 -2.79 -1.94 10.67
(45.61%) (59.59%) (38.00%) (45.77%) (-9.17%) (-7.32%) (35.13%)
0.2% transaction costs 9.69 15.28 8.97 11.74 -5.62 -4.25 10.60
(31.85%) (50.24%) (29.48%) (38.59%) (-18.47%) (~16.03%) (34.86%)
0.35% transaction costs 3.43 11.05 5.10 8.48 -9.86 -7.72 10.49
(11.26%) (36.26%) (16.73%) (27.84%) (-32.38%) | (-29.08%) (34.45%)
No. of times of buying (or selling) 58 41 39 33 40 33
the stock for Strategy 3
Stock no. 16
No transaction costs 53.65 110.25 38.65 34.90 23.20 -6.20 38.45
(69.00%) (141.80%) (49.71%) (44.89%) (29.84%) (=7.97%) (49.45%)
0.1% transaction costs 40.17 102.67 30.65 26.89 17.68 -12.24 38.26
(51.62%) (131.92%) (39.38%) (34.55%) (22.72%) (-15.73%) (49.15%)
0.2% transaction costs 26.70 95.09 22.65 18.88 12.17 -18.29 38.06
(34.27%) (122.06%) (29.07%) (24.24%) (15.62%) (=23.48%) (48.86%)
0.35% transaction costs 6.49 83.72 10.65 6.87 3.90 -27.36 37.77
(8.31%) (107.30%) (13.65%) (8.80%) (4.99%) (-35.06%) (48.41%)
No. of times of buying (or selling) 66 39 43 41 29 30
the stock for Strategy 3
Stock no. 83
No transaction costs 5.17 11.35 10.32 2.84 4.35 0.84 6.985
(74.26%) (163.18%) (148.43%) (40.83%) (62.56%) (12.14%) (100.43%)
0.1% transaction costs 3.66 10.18 9.61 1.83 3.49 0.00 6.96
(52.52%) (146.25%) (138.07%) (26.28%) (50.17%) (=0.06%) (100.03%)
0.2% transaction costs 2.15 9.02 8.90 0.82 2.63 -0.85 6.94
(30.82%) (129.37%) (127.74%) (11.76%) (37.80%) (-12.24%) (99.63%)
0.35% transaction costs -0.11 7.27 7.84 -0.70 1.35 -2.13 6.91
(-=1.65%) (104.09%) (112.28%) (-9.97%) (19.30%) (=30.45%) (99.03%)
No. of times of buying (or selling) 60 48 29 37 31 30
the stock for Strategy 3
Stock no. 101
No transaction costs -6.49 17.65 22.34 9.32 16.80 16.40 18.80
(~54.08%) (147.08%) (186.17%) (77.67%) (140.00%) | (136.67%) (156.67%)
0.1% transaction costs -10.40 14.79 20.60 7.60 15.12 15.46 18.76
(-86.55%) (123.15%) (171.46%) (63.30%) (125.87%) (128.71%) (156.15%)
0.2% transaction costs -14.30 11.93 18.85 5.89 13.44 14.52 18.71
(-118.95%) (99.26%) (156.78%) (48.97%) (111.77%) | (120.78%) (155.64%)
0.35% transaction costs -20.16 7.65 16.24 3.31 10.92 13.11 18.65
(-167.43%) (63.51%) (134.82%) (27.52%) (90.68%) (108.90%) (154.88%)
No. of times of buying (or selling) 82 60 39 35 38 22
the stock for Strategy 3
Stock no. 388
No transaction costs 271.55 288.30 201.30 158.80 121.30 55.25 111.10
(1305.53%) (1386.06%) (967.79%) (763.46%) (622.05%) | (265.63%) (534.13%)
0.1% transaction costs 262.51 283.52 196.62 155.72 118.23 53.01 110.95
(1260.79%) (1361.72%) (944.35%) (747.93%) (605.71%) (254.61%) (532.87%)
0.2% transaction costs 253.46 278.74 191.94 152.65 115.16 50.77 110.79
(1216.14%) (1337.43%) (920.96%) (732.43%) (589.39%) | (243.62%) (531.60%)
0.35% transaction costs 239.90 271.57 184.92 148.04 110.56 47.42 110.57
(1149.33%) (1301.09%) (885.95%) (709.23%) (564.98%) | (227.17%) (529.71%)
No. of times of buying (or selling) 40 22 19 12 12 10
the stock for Strategy 3
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End of Table 6

the stock for Strategy 3

Moving-window size | 40 30 | 120 160 200 240  |buy-and-hold
Stock no. 688
No transaction costs 10.86 14.20 17.96 13.51 9.09 5.10 21.03
(605.41%) (791.97%) (1001.90%) (753.26%) (506.86%) (284.27%) (1172.95%)
0.1% transaction costs 8.87 12.70 17.19 12.89 8.31 4.12 21.01
(494.21%) (707.75%) (957.97%) (717.93%) (463.07%) (229.73%) (1170.41%)
0.2% transaction costs 6.89 11.21 16.42 12.26 7.53 3.15 20.98
(383.24%) (623.71%) (914.13%) (682.68%) (419.37%) | (175.30%) (1167.87%)
0.35% transaction costs 391 8.96 15.27 11.33 6.37 1.69 20.94
(217.19%) (497.95%) (848.54%) (629.92%) (353.97%) (93.85%) (1164.07%)
No. of times of buying (or selling) 72 57 29 23 32 35
the stock for Strategy 3
Stock no. 857
No transaction costs 4.19 7.32 8.01 2.48 5.22 -0.19 6.83
(96.76%) (176.39%) (193.01%) (59.76%) (127.32%) (-4.52%) (164.58%)
0.1% transaction costs 3.03 6.62 7.36 1.96 4.73 -1.10 6.81
(70.05%) (159.40%) (177.19%) (47.12%) (115.36%) (=26.07%) (164.05%)
0.2% transaction costs 1.88 5.92 6.71 1.43 4.25 -2.00 6.80
(43.40%) (142.45%) (161.40%) (34.51%) (103.43%) | (-47.58%) (163.52%)
0.35% transaction costs 0.15 4.88 5.74 0.65 3.52 -3.36 6.78
(3.51%) (117.08%) (137.78%) (15.64%) (85.57%) (=79.76%) (162.73%)
No. of times of buying (or selling) 62 39 33 27 25 46
the stock for Strategy 3
Stock no. 883
No transaction costs 6.14 9.91 9.48 8.34 14.31 11.25 12.61
(147.07%) (237.25%) (227.19%) (199.64%) (342.63%) | (269.34%) (301.92%)
0.1% transaction costs 4.53 8.53 8.63 7.30 13.91 10.77 12.58
(108.30%) (204.21%) (206.62%) (174.67%) (332.82%) (257.64%) (301.11%)
0.2% transaction costs 291 7.16 7.78 6.26 13.51 10.29 12.56
(69.62%) (171.23%) (186.09%) (149.75%) (323.03%) | (245.96%) (300.31%)
0.35% transaction costs 0.49 5.11 6.51 4.71 12.92 9.57 12.53
(11.73%) (121.90%) (155.38%) (112.46%) (308.38%) (228.48%) (299.11%)
No. of times of buying (or selling) 70 65 43 42 19 21
the stock for Strategy 3
Stock no. 941
No transaction costs 49.35 38.25 69.70 84.05 53.45 62.20 63.90
(187.29%) (145.16%) (264.52%) (318.98%) (202.85%) | (248.80%) (242.50%)
0.1% transaction costs 38.56 30.76 63.60 78.74 47.93 56.78 63.78
(146.20%) (116.60%) (241.13%) (298.52%) (181.73%) | (226.88%) (241.82%)
0.2% transaction costs 27.78 23.26 57.50 73.43 42.42 51.35 63.67
(105.20%) (88.11%) (217.79%) (278.11%) (160.65%) (205.01%) (241.14%)
0.35% transaction costs 11.60 12.02 48.35 65.46 34.14 43.22 63.49
(43.86%) (45.46%) (182.86%) (247.57%) (129.11%) | (172.28%) (240.12%)
No. of times of buying (or selling) 79 52 40 34 38 35
the stock for Strategy 3
Stock no. 1109
No transaction costs 1091 18.94 17.49 19.06 12.75 9.67 19.78
(826.52%) (1434.47%) (1324.62%) (1443.56%) (980.77%) (558.96%) (1498.48%)
0.1% transaction costs 9.39 17.74 16.63 18.50 12.11 9.22 19.76
(710.63%) (1342.33%) (1258.92%) (1400.35%) (930.48%) | (532.20%) (1495.29%)
0.2% transaction costs 7.87 16.54 15.78 17.95 11.47 8.76 19.74
(594.98%) (1250.38%) (1193.34%) (1357.22%) (880.30%) (505.50%) (1492.10%)
0.35% transaction costs 5.59 14.74 14.51 17.12 10.50 8.08 19.70
(421.93%) (1112.79%) (1095.23%) (1292.70%) (805.20%) | (465.55%) (1487.33%)
No. of times of buying (or 62 49 37 22 23 16
selling) the stock for Strategy 3
Stock no. 2628
No transaction costs 21.47 42.23 20.58 27.06 26.08 15.85 20.10
(412.88%) (812.12%) (395.77%) (520.38%) (501.54%) (296.26%) (386.54%)
0.1% transaction costs 18.80 40.52 18.48 26.17 25.02 14.95 20.07
(361.12%) (778.52%) (355.11%) (502.70%) (480.72%) | (279.23%) (385.57%)
0.2% transaction costs 16.12 38.82 16.39 25.27 23.97 14.06 20.04
(309.45%) (744.99%) (314.54%) (485.06%) (459.95%) (262.24%) (384.60%)
0.35% transaction costs 12.11 36.26 13.25 23.93 22.38 12.71 19.99
(232.14%) (694.82%) (253.83%) (458.65%) (428.86%) | (236.81%) (383.14%)
No. of times of buying (or selling) 61 41 40 21 21 17
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Tables 5 and 6 show that change in length of period
affects the result significantly. When the ending date is set
to be December 31, 2008, Strategy 2 outperforms “buy-and-
hold” overwhelmingly (238 out of 288 cases). In particular,
for 4 of the stocks (stocks no. 12, 16, 83 and 388), Strategy 2
beats “buy-and-hold” for all cases, no matter how large the
moving-window size is. The main reason is that most of the
stocks yield much lower returns during the shortened peri-
o0d 2005-2008 than during the whole period of observation.
This can be seen by comparing the profits of “buy-and-hold”
of the stocks in Tables 3 and 5. As explained in Sub-sections
5.1 and 5.2, our strategy is more likely to outperform “buy-
and-hold” during downturns. This explains why Strategy 2
outperforms “buy-and-hold” overwhelmingly. In fact, it is
the global financial crisis causing most stocks to fall sharply
in 2008. For the 50 cases of which Strategy 2 underperforms
“buy-and-hold”, 44 of them are stocks of China enterprises,
showing that Strategy 2 performs better on stocks of non-
China enterprises than on stocks of China enterprises. This
is because the global financial crisis has a greater impact
on non-China enterprises, which have a greater portion of
business in Hong Kong and a smaller portion of business
in China than China enterprises do. This causes stocks of
non-China enterprises to yield lower returns than stocks of
China enterprises during the shortened period 2005-2008.
3 of them even yield negative returns. Therefore, Strategy 2
is more likely to outperform “buy-and-hold” for stocks of
non-China enterprises than for stocks of China enterprises.

However, when the ending date of the period is changed
to December 31, 2012, Strategy 3 beats “buy-and-hold” for
only 94 out of 288 cases, which is even fewer than 127 cases

for Strategy 1. In particular, for stocks no. 688 and 1109, Strat-
egy 3 underperforms “buy-and-hold” for all cases, no matter
how large the moving-window size is. The main reason is that
the Hong Kong stock market is on a rising trend in 2012.
However, the stock market experiences a downturn from
mid-2015 to early 2016. As a result, most of the stocks yield
higher returns during the shortened period 2005-2012 than
during the whole period of observation (compare the profits
of “buy-and-hold” of the stocks in Tables 3 and 6). Since our
strategy is more likely to underperform “buy-and-hold” dur-
ing bull markets, Strategy 3 underperforms “buy-and-hold”
for more cases than Strategy 1. From Tables 3 and 6, Strategy
3 outperforms “buy-and-hold” for more cases on 3 stocks
only (stocks no. 12, 83 and 388). 2 of them (stocks no. 12
and 388) yield lower return during 2005-2012 than during
the whole period. Again, Strategy 3 is more effective on non-
China enterprise stocks than on China enterprise stocks. In
particular, the two stocks of which Strategy 3 underperforms
“buy-and-hold” for all cases (stocks no. 688 and 1109) are
stocks of Chinese property companies. This is because stock
prices of China enterprises rise by a larger extent than those
of non-China enterprises during the period in general. In par-
ticular, the Chinese property market boom causes the stock
prices of the two Chinese property companies to rise sharply.

Then we find the optimal moving-window size of
Strategies 2 and 3 for each stock, under 0%, 0.1%, 0.2%
and 0.35% transaction costs. The Tables 7 and 8 shows the
optimal moving-window sizes of Strategies 2 and 3 for the
12 stocks under the four different amounts of transaction
costs (the cases of which Strategies 2 and 3 outperforms
“buy-and-hold” are highlighted in red).

Table 7. The optimal moving-window sizes of Strategy 2 for the 12 stocks (the red entries indicate that Strategy 2 beats
“buy-and-hold”, while the numbers in the brackets indicate the percentage profits)

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy P Ving (or selling) the stock for
window size :
the optimal strategy
Stock no. 5
0% -54.91 194 12
(-44.59%) (10.53%)
0.1% -55.10 194 12
(-44.70%) (8.11%)
0.2% -55.29 194 12
(-44.81%) (5.69%)
0.35% -55.58 194 12
(-44.97%) (2.08%)
Stock no. 12
0% -8.79 225 11
(~28.96%) (47.66%)
0.1% -8.84 225 11
(=29.10%) (44.78%)
0.2% -8.89 225 11
(-29.24%) (41.90%)
0.35% -8.97 225 11
(~29.45%) (37.60%)
Stock no. 16
0% -13.15 66 12
(-16.91%) (82.57%)
0.1% -13.29 66 12
(=17.08%) (79.85%)
0.2% -13.43 66 12
(~17.24%) (77.13%)
0.35% -13.65 66 12
(~17.49%) (73.06%)
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Continue of Table 7

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy Pl Ving (or selling) the stock for
window size :
the optimal strategy
Stock no. 83
0% 0.34 11.32 106 14
(4.83%) (162.82%)
0.1% 0.32 11.03 106 14
(4.62%) (158.37%)
0.2% 0.31 10.79 104 11
(4.41%) (154.90%)
0.35% 0.29 10.45 104 11
(4.10%) (149.73%)
Stock no. 101
0% 4.84 14.85 170 11
(40.33%) (123.75%)
0.1% 4.81 14.46 170 11
(40.05%) (120.41%)
0.2% 4.78 14.08 170 11
(39.77%) (117.08%)
0.35% 4.74 13.50 170 11
(39.35%) (112.10%)
Stock no. 388
0% 52.80 211.55 20 29
(253.85%) (1017.07%)
0.1% 52.71 207.23 20 29
(253.14%) (995.32%)
0.2% 52.61 202.92 20 29
(252.43%) (973.62%)
0.35% 52.47 196.44 20 29
(251.38%) (941.15%)
Stock no. 688
0% 8.86 13.39 121 11
(494.03%) (746.79%)
0.1% 8.85 13.24 121 11
(492.85%) (737.81%)
0.2% 8.83 13.09 121 11
(491.66%) (728.85%)
0.35% 8.81 12.87 121 11
(489.89%) (715.44%)
Stock no. 857
0% 2.64 7.56 128 10
(63.61%) (182.17%)
0.1% 2.63 7.37 128 10
(63.29%) (177.30%)
0.2% 2.62 7.17 128 10
(62.96%) (172.45%)
0.35% 2.60 6.88 128 10
(62.47%) (165.18%)
Stock no. 883
0% 3.07 8.21 161 15
(73.41%) (196.53%)
0.1% 3.05 7.98 161 15
(73.07%) (190.92%)
0.2% 3.04 7.75 161 15
(72.72%) (185.33%)
0.35% 3.03 7.41 161 15
(72.20%) (176.96%)
Stock no. 941
0% 51.45 109.10 145 2
(195.26%) (414.04%)
0.1% 51.35 108.89 145 2
(194.67%) (412.83%)
0.2% 51.24 108.68 145 2
(194.08%) (411.62%)
0.35% 51.09 108.37 145 2
(193.20%) (409.82%)
Stock no. 1109
0% 8.18 12.10 119 15
(619.70%) (916.29%)
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End of Table 7

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy Ul Ving (or selling) the stock for
window size ;
the optimal strategy

0.1% 8.17 11.92 119 15
(618.26%) (901.87%)

0.2% 8.16 11.74 119 15
(616.82%) (887.48%)

0.35% 8.14 11.47 119 15
(614.68%) (865.94%)

Stock no. 2628

0% 18.35 30.95 82 18
(352.88%) (595.19%)

0.1% 18.32 30.39 82 18
(351.98%) (583.88%)

0.2% 18.29 29.83 82 18
(351.08%) (572.60%)

0.35% 18.25 29.00 82 18
(349.73%) (555.71%)

Table 8. The optimal moving-window sizes of Strategy 3 for the 12 stocks (the red entries indicate that Strategy 3 beats
“buy-and-hold”, while the numbers in the brackets indicate the percentage profits)

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy pu Ving (or selling) the stock for
window size ;
the optimal strategy
Stock no. 5
0% -41.86 29.18 77 40
(=33.99%) (23.69%)
0.1% -42.06 21.33 77 40
(-34.12%) (17.30%)
0.2% -42.27 13.47 77 40
(=34.25%) (10.92%)
0.35% -42.57 1.69 77 40
(-34.45%) (1.37%)
Stock no. 12
0% 10.74 29.75 60 48
(35.40%) (98.03%)
0.1% 10.67 26.56 60 48
(35.13%) (87.41%)
0.2% 10.60 23.36 60 48
(34.86%) (76.81%)
0.35% 10.49 18.57 60 48
(34.45%) (60.96%)
Stock no. 16
0% 38.45 120.95 82 44
(49.45%) (155.56%)
0.1% 38.26 112.25 82 44
(49.15%) (144.23%)
0.2% 38.06 103.55 82 44
(48.86%) (132.91%)
0.35% 37.77 90.49 82 44
(48.41%) (115.98%)
Stock no. 83
0% 6.99 15.59 64 51
(100.43%) (224.17%)
0.1% 6.96 14.43 64 51
(100.03%) (207.21%)
0.2% 6.94 13.26 64 51
(99.63%) (190.29%)
0.35% 6.91 11.51 64 51
(99.03%) (164.96%)
Stock no. 101
0% 18.80 29.98 123 38
(156.67%) (249.83%)
0.1% 18.76 28.37 123 38
(156.15%) (236.16%)
0.2% 18.71 26.76 123 38
(155.64%) (222.52%)
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End of Table 8

Optimal movine- No. of times of buying
Transaction cost buy-and-hold Optimal strategy P Ving (or selling) the stock for
window size ;
the optimal strategy
0.35% 18.65 24.34 123 38
(154.88%) (202.11%)
Stock no. 388
0% 111.10 288.30 80 22
(534.13%) (1386.06%)
0.1% 110.95 283.52 80 22
(532.87%) (1361.72%)
0.2% 110.79 278.74 80 22
(531.60%) (1337.43%)
0.35% 110.57 271.57 80 22
(529.71%) (1301.09%)
Stock no. 688
0% 21.03 20.61 113 35
(1172.95%) (1149.47%)
0.1% 21.01 19.76 113 35
(1170.41%) (1100.98%)
0.2% 20.98 18.91 113 35
(1167.87%) (1052.59%)
0.35% 20.94 17.64 113 35
(1164.07%) (980.18%)
Stock no. 857
0% 6.83 8.01 120 33
(164.58%) (193.01%)
0.1% 6.81 7.36 120 33
(164.05%) (177.19%)
0.2% 6.80 6.71 120 33
(163.52%) (161.40%)
0.35% 6.78 5.74 120 33
(162.73%) (137.78%)
Stock no. 883
0% 12.61 15.86 199 15
(301.92%) (379.76%)
0.1% 12.58 15.58 199 15
(301.11%) (372.75%)
0.2% 12.56 15.30 199 15
(300.31%) (365.76%)
0.35% 12.53 14.89 199 15
(299.11%) (355.29%)
Stock no. 941
0% 63.90 94.55 140 40
(242.50%) (358.82%)
0.1% 63.78 88.38 140 40
(241.82%) (335.07%)
0.2% 63.67 82.21 140 40
(241.14%) (311.36%)
0.35% 63.49 72.95 140 40
(240.12%) (275.89%)
Stock no. 1109
0% 19.78 23.47 146 32
(1498.48%) (1778.03%)
0.1% 19.76 22.78 146 32
(1495.29%) (1724.24%)
0.2% 19.74 22.10 146 32
(1492.10%) (1670.56%)
0.35% 19.70 21.06 146 32
(1487.33%) (1590.24%)
Stock no. 2628
0% 20.10 42.23 80 41
(386.54%) (812.12%)
0.1% 20.07 40.52 80 41
(385.57%) (778.52%)
0.2% 20.04 38.82 80 41
(384.60%) (744.99%)
0.35% 19.99 36.26 80 41
(383.14%) (694.82%)




International Journal of Strategic Property Management, 2018, 22(5): 381-402 401

From Tables 7 and 8, when the optimal moving-win-
dow size is used, Strategy 2 outperforms “buy-and-hold”
for all cases, while Strategy 3 beats “buy-and-hold” for all
cases except for stock no. 688. However, for each stock,
the optimal moving-window sizes of the two strategies are
different. In particular, the optimal moving-window sizes
of Strategies 1 and 2 are totally different for all stocks, no
matter how much the transaction cost is. However, the
optimal moving-window size of Strategies 1 and 3 are
the same for some stocks (stocks no. 5, 16, 883 (0.2%
and 0.35% transaction costs) and 941 (0.35% transaction
costs)). This is because Strategy 3 covers a longer length
of period than Strategy 2 does, so there is a higher chance
that the optimal moving-window size for Strategy 3 is the
same as that for Strategy 1.

Conclusions

In this study, we apply Hui and Chan (2018)’s generalized
time-dependent trading strategy on 12 Hong Kong listed
stocks during three different periods:

a) December 31, 2004 - January 29, 2016

b) December 31, 2004 — December 31, 2008

¢) December 31, 2004 — December 31, 2012

The main results are listed as follows:

1) Strategy 2 outperforms “buy-and-hold” overwhelm-
ingly, but Strategy 3 generally underperforms “buy-
and-hold”, reflecting that our strategy is more effec-
tive during bear markets than during bull markets.

2) Our strategies are more effective on stocks of non-
China enterprises than on stocks of China enter-
prises in general.

3) The optimal moving-window sizes of Strategy 2 are
different from those of Strategy 1 for all stocks, but
the optimal moving-window sizes of Strategy 3 are
same as those of Strategy 1 for some stocks.

The results show that whether our strategies outper-
forms “buy-and-hold” or not depends significantly on the
trend of the stock during the period. As explained in Sec-
tion 5, our strategies are more effective during bear mar-
kets than during bull markets. Furthermore, the market
condition is always changing. The stock prices rise during
some times, but fall during other times, so changing the
period of observation may affect the excess profit of our
strategies over “buy-and-hold” Therefore, choosing the
right period of time is important when one would like to
apply our strategies. This can help investors to earn more
profits in their investment. This is not only applicable to
equity investment, but is also applicable to property in-
vestment, too. However, the frequencies of most real estate
indices are either weekly or monthly, which are much low-
er than the frequency of equities, which is daily. Therefore,
when applying our strategy to investment in actual real
estate, a smaller moving-window size should be used in
order to avoid lagging behind too much. Nevertheless, the
general rule is still to follow our strategy during bear mar-
kets, but to adhere to “buy-and-hold” during bull markets.
This is useful for property practitioners to have a better

strategic property management in order to increase the
value of their portfolio.
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