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Abstract

This paper studies the duration properties of the Chinese stock market cycle. We find evidence for duration dependence in both A-share and B-share markets for whole cycles. The results reject the random walk hypotheses for both markets. For half-cycles, evidence of duration dependence for expansions in the Shanghai A-share market is found. For the Shenzhen B-share market, there is little evidence of duration dependence for half cycles. Although the B-share market is less liquid as compared to the A-share market, the results of this study suggest that the B-share market is more efficient than the A-share market. An important implication is that the quality of market participants plays an important role in the duration property of the Chinese stock market.   
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1. Introduction
Duration dependence in stock market cycles has started to capture attention since the mid-1990s. Using monthly U.S. stock market returns from 1927 to 1991, McQueen and Thorley (1994) argue that the presence of speculative bubbles implies negative duration dependence in runs of high returns. They demonstrate that the probability of observing an end to a run of high returns declines with the sequence’s length. Maheu and McCurdy (2000) employ a duration-dependent Markov-switching model to capture the nonlinear structure in stock returns. It is found that the bull market has a declining hazard function, and is negatively duration dependent. Lunde and Timmermann (2004) demonstrate that the longer an expansion (a contraction) lasts, the lower (higher) its probability of arriving at a termination. Woodward and Marisetty (2005) utilize eight different definitions of bull and bear market conditions to capture the nonlinear dynamics of security returns. Stivers and Sun (2009) examine the momentum profits after controlling for bull-bear regime shifts.
Most of the aforementioned studies focus on the U.S. stock market. Less is known about the duration dependence of the Chinese stock market. This paper investigates the duration behavior of the stock market cycle in China. The case of China is of interest because of its growing role in the global economy and also because of the unique feature of its stock market, especially in terms of the extent of government regulations and investor composition. Most of the listed firms in China are state-owned enterprises (SOEs), and only a small proportion of the shares of these firms are tradable. As a result, the market is vulnerable to speculation. In addition, short selling is not allowed and there is no futures market in China. Therefore, one would expect to observe differences in the properties of duration between the Chinese and other stock market cycles.
The Chinese stock market is relatively young. The stock exchanges in Shanghai and Shenzhen were launched in the early 1990s. Two types of shares are traded in the Chinese market. “A shares” pertain to domestic shares, which can only be traded by Chinese citizens, while “B shares” can be traded by foreign investors. The two shares behave differently in many aspects. For example, Sun and Tong (2000) observe that B shares are traded at a huge discount relative to their A-share counterparts.
 Cajueiro and Tabak (2006) find that B shares present stronger long-range dependence than A shares. 
This paper compares the duration behavior of these two shares’ market cycles. Since A shares are more actively traded on the Shanghai Stock Exchange, while B shares are more actively traded on the Shenzhen Stock Exchange, this paper focuses on the Shanghai A-share index and the Shenzhen B-share index. Since the B-share market has lower liquidity
, one would expect it to be less efficient and to exhibit a higher degree of duration dependence as compared to the A-share market.
 However, our results show the opposite. For A shares, evidence of duration dependence for expansions is found. For the B-share market, little evidence of duration dependence for half cycles is identified, suggesting that the B-share market is more efficient than the A-share market. 

The study of duration dependence requires a clear definition of market cycles. Studies show no consensus on the definition of stock market cycles. Kim and Zumwalt (1979) define expansions as periods where the return in a given month exceeds a certain threshold value. This definition does not reflect the long-run dependence in stock prices and does not take trends into account. Maheu and McCurdy (2000) employ the Markov-switching model to identify bull and bear markets. Lunde and Timmermenn (2004) point out that the market switching process tends to over-identify market turning points. They define an expansion as a long-term upward price movement characterized by higher intermediate highs interrupted by higher intermediate lows. Pagan and Sossounov (2003) utilize a BB-type definition (Bry and Boschin, 1971) to classify market regimes.
 A stock market is said to move from contraction to expansion if stock prices have risen for a substantial period since their previous (local) troughs. Yan, Powell, Shi and Xu (2007) also apply the BB-type definition to examine Chinese stock market cycles. Bai, Chen and Chong (2009) use both price and turnover information to identify Hong Kong stock market cycles.

Owing to the Chinese stock market’s short history, the conventional BB-type method may not be able to generate sufficient duration observations for testing purposes. To circumvent this problem, we use the moving average (MA) crossing method. An expansion (contraction) is defined as the period during which the stock index is above (below) the moving average. Moreover, to avoid a phantom phase definition caused by temporary price fluctuation, a phase is designated only if it achieves a minimum phase length of four weeks.

The use of a moving average to define market cycles is a natural choice as it is widely used to capture market trends (Brown, Goetzmann and Kumar, 1998). When the stock price crosses its moving average and lasts for a substantial period, it can be considered a trend reversal. The MA crossing method also can be justified from the market sentiment point of view. 

We use Diebold and Rudebusch’s (1990) nonparametric testing procedure to analyze the duration dependence of the above-defined market cycles. The majority of previous studies of duration dependence require the estimation of a parametric hazard function (see Mcqueen and Thorley, 1994; Maheu and McCurdy, 2000; Lunde and Timmermann, 2004). If the parametric hazard function is misspecified, the test results may be misleading.
 Our nonparametric tests avoid the problem of model misspecification.

2. Tests for duration dependence


Stock market cycles’ duration dependence is related to the definition of weak periodicity. A series displays stochastic bear-to-bull (bull-to-bear) weak periodicity of period T if, for every 
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 that is the beginning of a bear (bull) market, Xt+τ is the end of the following bull (bear) market, where τ is a random variable with mean T and a small variance σ2. The stochastic weak form of periodicity is tested in this paper.
Consider a general hazard function, denoted by
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, measuring the conditional probability that a process will end after a duration of length t. The goal is to test if duration dependence occurs in Chinese stock market cycles. If the cycles are duration independent, then the phase duration should follow an exponential distribution. Thus, the test for duration independence is equivalent to a test of whether the spells of expansions and contractions are generated by an exponential distribution, and the null hypothesis can be expressed as
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where 
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 is the constant hazard, and 
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 is an unknown minimum duration. Following Diebold and Rudebusch (1990), the test of Shapiro and Wilk (1972) is adopted. The duration data are renumbered in ascending order (
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where 
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. Under the null hypothesis, the distribution of W is invariant to the true values of 
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 To test (1) under a presumed minimum duration 
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We define
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The statistic 
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 for a sample of size N and the statistic W for a sample of size N+1 have the same distribution. Correspondingly, the W and the modified W statistics share the same finite-sample critical values. However, the W statistic has an unknown 
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where 
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The distribution of the Z statistic is asymptotically N (0, 1). Moreover, a presumed minimum duration 
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 can be imposed on the Z statistic. One may consider a as the first observation and let Y1=N(t1-a). The modified statistic is denoted by
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3. Data

Since the Chinese stock market is relatively young, weekly instead of monthly data are used in this paper. The weekly Shanghai A-share index (January 1992 to April 2006) and the Shenzhen B-share index (October 1992 to April 2006) are extracted from Datastream. To generate sufficient duration data, the moving average’s window is set to 10 weeks (i.e., 50 days). The period during which the stock price exceeds (falls below) its 10-week moving average is defined as expansion (contraction). A half cycle is designated only if it has achieved a maturity of four weeks (eight weeks for full cycles).

First, the weekly Shanghai A-share index is examined. Our sample spans the period from Jan. 5, 1992 to April 23, 2006. Table 1 reports the market cycles and descriptive statistics. The average weekly return (and standard deviation) for expansions is 2.8% (12%), and for contractions is -1.6% (4%). A direct comparison of the average phase returns with those in Yan, Powell, Shi and Xu (2007) cannot be made, since different methods and data are employed. The average monthly return reported by Yan, Powell, Shi and Xu (2007) for the Shanghai market is 7.53% per month in bull markets, while the average monthly loss is -5.00% in bear markets. To make an indirect comparison, we can multiply our weekly returns for expansions and contractions by four, which gives a monthly return of 11.2% and -6.4% respectively.
 Table 2 provides the summary statistics of half and whole cycles. The mean duration of contraction is 16.3 weeks. The mean duration of expansion is 13.9 weeks. 
Table 1 about here

Table 2 about here
    Table 3 and Table 4 present analogous statistics for the Shenzhen B-share index. The average weekly return (standard deviation) for expansions is 2.4% (6%), and for contractions is -1.65% (3.9%). Thus, the mean return difference between the phases is 4.05%, which is smaller than the one obtained in the Shanghai A-share market (4.4%). Stivers and Sun (2004) point out that the larger the return differential between regimes, the more likely will abnormal returns occur. From this perspective, the A-share market is less efficient than the B-share market. 

Table 4 provides the summary statistics of half and whole cycles in Table 3. The mean duration is 14.9 weeks for contractions and 14.5 weeks for expansions. The corresponding standard deviations are 8.1 and 9.6 weeks for contractions and expansions, respectively. 

Table 3 about here

Table 4 about here
For purposes of comparison, the regimes defined by the MA and BB methods are plotted in Figures 1. The two methods identify the same market regime most of the time. 

Figure 1 about here
Table 5 reports the correlation between the durations of consecutive contractions and expansions. For the Shanghai A-share market, the correlation between the duration of an expansion and the duration of the following contraction is -0.15, and that between a contraction and the following expansion is -0.29. For the Shenzhen B-share market, the correlation between the duration of an expansion and the duration of the following contraction is -0.017, and that between a contraction and the following expansion is -0.095. None of these correlations are significant. Thus, it cannot be concluded that the spells of expansion and contraction are correlated.
Table 5 about here

4. Results
Tables 6 and 7 report the duration dependence test results for the Shanghai A and Shenzhen B shares respectively. The last column of each table reports the values of unconditional W (or Z) obtained from Equation 2 (or Equation 5). The conditional statistic in the third column of each table is obtained by imposing a minimum duration, which equals the shortest observed duration in this study. For example, for the Shanghai A-share market, the minimum duration is 4 for expansion and contraction phases, 15 for contraction-to-expansion and 9 for expansion-to-contraction cycle. The test values in the first two columns of each table are obtained under a smaller value of 
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Table 6 about here

Table 7 about here
For the Shanghai A–share market, both W and Z tests reject the null hypothesis of duration independence in the expansion phase. For the Shenzhen B-share market, the null hypothesis of duration independence in half cycles is not rejected. However, evidence of duration dependence for whole cycles is detected. 
Duration dependence in whole cycles suggests that the complete cycles (expansion-to-contraction or contraction-to-expansion) cluster around a certain duration and exhibit stochastic weak periodicity. For the Shanghai A-share index, the whole cycle clusters around 30 weeks. For the Shenzhen B-share index, the whole cycles cluster around 29.5 weeks.
 The results of the Z test agree with those of the W test. 

Next, the W (
[image: image31.wmf]0

t

g

=

) and the Z (
[image: image32.wmf]0

t

g

=

) tests, which make use of the information of 
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 is the shortest duration observed. The results from the Z (
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) test have no discernible difference as compared to those obtained from the W (
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) test. Both conditional tests lend further support to the unconditional tests. As far as expansion is concerned, the A-share index is more duration dependent than the B-share index, suggesting that the A-share market may be less efficient. This is counter-intuitive since the B-share market has lower liquidity. A potential explanation is that a stock market’s efficiency is affected not only by the quantity of investors but by the quality as well. A majority of domestic investors in the A-share market have little investment experience and alternatives compared to their foreign counterparts. Comparatively speaking, investors in the B-share market consist of foreign institutional and experienced individual investors who have more investment channels. They can easily exit the B-share market if it becomes too risky or poorly regulated. In particular, H shares and “red chips” in Hong Kong are substitutes for B shares. As a result, the B-share market is more efficient and relatively more duration independent as compared to the A-share market. 
5. Conclusion

Previous studies on stock market cycles mainly focus on developed countries. Owing to China’s rising role in the global economy, however, understanding the properties of its stock market cycles has become an important issue. This paper explores the properties of the Chinese stock market cycles. In light of the Chinese stock market’s relatively short history, a new classification method based on the moving average crossing is proposed. This method provides a unique way of identifying expansions and contractions. The nonparametric tests in Diebold and Rudebusch (1990) is applied to test the duration dependence of the Chinese stock market cycles. Four different tests are performed, and the conclusions are virtually identical. For the Shanghai A-share index, evidence of duration dependence for expansions is found. However, there is little evidence of duration dependence for half cycles in the Shenzhen B-share index. Although the B-share market is less liquid as compared to the A-share market, our results suggest that the B-share market is relatively more efficient. An important implication is that the efficiency of a stock market is affected not only by the quantity of investors but by the quality as well. 
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Table 1

Chronology of Shanghai A-share index (in weeks) and weekly mean phase returns

The weekly Shanghai A-share index (January 1992 to April 2006) is obtained from Datastream. Standard errors of weekly returns are reported in parentheses.
	Expansions
	Dura
-tion
	Weekly 
mean phase returns
	Contractions
	Dura
-tion
	Weekly mean phase returns
	Exp. to Con.
	Con. to Exp.

	15-Mar-92—26-Jul-92
	20
	9.1%(34%)
	2-Aug-92—22-Nov-92
	17
	-6.4%(7%)
	37
	33

	29-Nov-92—14-Mar-93
	16
	9.3%(20%)
	21-Mar-93—14-Nov-93
	35
	-0.7%(8%)
	51
	40

	21-Nov-93—19-Dec-93
	5
	0.9%(6%)
	26-Dec-93—31-Jul-94
	31
	-3.2%(5%)
	36
	40

	7-Aug-94—2-Oct-94
	9
	15%(3.8%)
	9-Oct-94—12-Mar-95
	22
	-1.2%(5%)
	31
	35

	19-Mar-95—11-Jun-95
	13
	2.3%(14.9%)
	18-Jun-95—16-Jul-95
	5
	-1.4%(5%)
	18
	15

	23-Jul-95—24-Sep-95
	10
	1.2%(3.4%)
	1-Oct-95—18-Feb-96
	21
	-1.2%(3%)
	31
	45

	10-Mar-96—18-Aug-96
	24
	2.1%(5.8%)
	25-Aug-96—22-Sep-96
	5
	-1.1%(3.6%)
	29
	17

	29-Sep-96—15-Dec-96
	12
	3%(7.4%)
	22-Dec-96—2-Feb-97
	7
	-1.7%(8.7%)
	19
	20

	23-Feb-97—18-May-97
	13
	2.5%(4%)
	25-May-97—12-Oct-97
	21
	-0.7%(3.8%)
	34
	26

	19-Oct-97—16-Nov-97
	5
	1.3%(3.6%)
	23-Nov-97—14-Dec-97
	4
	-0.9%(2%)
	9
	30

	21-Dec-97—28-Jun-98
	26
	0.8%(1.9%)
	5-Jul-98—27-Sep-98
	13
	-0.9%(3.5%)
	39
	22

	4-Oct-98—29-Nov-98
	9
	0.2%(2%)
	6-Dec-98—7-Mar-99
	12
	-0.7%(2.8%)
	21
	18

	14-Mar-99—18-Apr-99
	6
	0.5%(2%)
	25-Apr-99—16-May-99
	4
	-2.3%(2%)
	10
	23

	23-May-99—26-Sep-99
	19
	2.3%(4.5%)
	3-Oct-99—2-Jan-00
	14
	-1.1%(1.7%)
	33
	45

	9-Jan-00—27-Aug-00
	31
	1.4%(3.8%)
	3-Sep-00—29-Oct-00
	8
	-0.7%(2.4%)
	39
	19

	5-Nov-00—14-Jan-01
	11
	0.6%(1.7%)
	21-Jan-01—18-Mar-01
	7
	-0.6%(2.4%)
	18
	22

	25-Mar-01—1-Jul-01
	15
	0.6%(1.2%)
	8-Jul-01—3-Mar-02
	32
	-1.1%(3%)
	47
	42

	10-Mar-02—12-May-02
	10
	0.9%(3.6%)
	19-May-02—23-Jun-02
	6
	-0.8%(3.1%)
	16
	15

	30-Jun-02—25-Aug-02
	9
	0.9%(4%)
	1-Sep-02—12-Jan-03
	19
	-1%(2%)
	28
	39

	19-Jan-03—15-Jun-03
	20
	0.7%(3%)
	22-Jun-03—23-Nov-03
	23
	-0.6%(2.8%)
	43
	42

	30-Nov-03—11-Apr-04
	19
	1.3%(2.5%)
	18-Apr-04—12-Sep-04
	21
	-1.4%(1.8%)
	40
	25

	19-Sep-04—10-Oct-04
	4
	2.7%(5.2%)
	17-Oct-04—24-Jul-05
	40
	-0.7%(3%)
	44
	50

	31-Jul-05—2-Oct-05
	10
	1%(2%)
	16-Oct-05—11-Dec-05
	9
	-0.3%(2.3%)
	19
	27

	18-Dec-05—23-Apr-06
	18
	1.1%(1.2%)
	
	
	
	
	


Table 2

Summary statistics of Shanghai A-share index durations (weeks)
	Phase
	Number observed
	Mean duration
	Standard error
	Min duration

	Contraction
	23
	16.3
	10.7
	4

	Expansion
	24
	13.9
	7.1
	4

	Con. to Exp.
	23
	30.0
	11.0
	15

	Exp. to Con.
	23
	30.1
	12.2
	9


Table 3

Chronology of the Shenzhen B-share index (in weeks) and weekly mean phase returns
The weekly Shenzhen B-share index (October 1992 to April 2006) is obtained from Datastream.  Standard errors of weekly returns are reported in parentheses.
	Expansions
	Dura
-tion
	Weekly mean phase returns
	Contractions
	Dura-tion
	Weekly 
mean phase returns
	Exp. to Con.
	Con. to Exp.

	14-Dec-92—8-Mar-93
	12
	3.2%(9.7%)
	15-Mar-93—16-Aug-93
	23
	-2.1%(4%)
	35
	44

	23-Aug-93—10-Jan-94
	21
	2.1%(4%)
	17-Jan-94—25-Jul-94
	27
	-1.2%(2%)
	48
	38

	1-Aug-94—10-Oct-94
	11
	1.4%(3.2%)
	17-Oct-94—3-Jul-95
	36
	-1.5%(2.3%)
	47
	47

	10-Jul-95—18-Sep-95
	11
	0.7%(1.2%)
	25-Sep-95—15-Jan-96
	17
	-0.9%(3.1%)
	28
	23

	22-Jan-96—11-Mar-96
	6
	0(1.7%)
	18-Mar-96—15-Apr-96
	5
	-0.2%(0.9%)
	11
	23

	22-Apr-96—19-Aug-96
	18
	2.5%(7.7%)
	26-Aug-96—7-Oct-96
	7
	-0.1%(1.8%)
	25
	35

	14-Oct-96—5-May-97
	28
	3%(10.3%)
	12-May-97—4-Aug-97
	13
	-2.3%(3.5%)
	41
	17

	11-Aug-97—1-Sep-97
	4
	2%(12%)
	8-Sep-97—9-Feb-98
	21
	-1.7%(6.1%)
	25
	27

	16-Feb-98—23-Mar-98
	6
	0.2%(2.5%)
	30-Mar-98—4-May-98
	6
	-2.2%(2%)
	12
	10

	11-May-98—1-Jun-98
	4
	3%(5%)
	8-Jun-98—14-Sep-98
	15
	-2.3%(6.3%)
	19
	21

	21-Sep-98—26-Oct-98
	6
	0(4.2%)
	2-Nov-98—15-Mar-99
	18
	-1.5%(3.7%)
	24
	37

	22-Mar-99—26-Jul-99
	19
	4.4%(11%)
	2-Aug-99—13-Dec-99
	19
	-0.1%(4.2%)
	38
	55

	21-Dec-99—11-Sep-00
	36
	1.2%(5.3%)
	18-Sep-00—23-Oct-00
	5
	-0.6%(7%)
	41
	34

	30-Oct-00—4-Jun-01
	29
	4.7%(10%)
	11-Jun-01—12-Nov-01
	21
	-1.8%(6.3%)
	50
	28

	19-Nov-01—31-Dec-01
	7
	1.1%(2.9%)
	7-Jan-02—25-Feb-02
	6
	-3%(5.5%)
	13
	12

	4-Mar-02—8-Apr-02
	6
	1.2%(5.3%)
	15-Apr-02—17-Jun-02
	9
	-0.5%(3.9%)
	15
	18

	24-Jun-02—19-Aug-02
	9
	1.3%(5%)
	26-Aug-02—30-Dec-02
	18
	-1.5%(2.3%)
	27
	48

	6-Jan-03—11-Aug-03
	30
	0.8%(2.9%)
	18-Aug-03—29-Sep-03
	7
	-0.3%(1.8%)
	37
	33

	8-Oct-03—5-Apr-04
	26
	1.2%(3.3%)
	12-Apr-04—6-Sep-04
	21
	-1.6%(3.9%)
	47
	33

	13-Sep-04—6-Dec-04
	12
	0.8%(4.8%)
	13-Dec-04—24-Jan-05
	7
	-0.3%(3.4%)
	19
	17

	31-Jan-05—11-Apr-05
	10
	1.4%(3.7%)
	18-Apr-05—25-Jul-05
	14
	-1.3%(4.2%)
	24
	21

	1-Aug-05—12-Sep-05
	7
	0.1%(4.8%)
	19-Sep-05—19-Dec-05
	13
	-1.3%(3.4%)
	20
	29

	4-Jan-06—24-Apr-06
	16
	2.5%(4.1%)
	
	
	
	
	


Table 4

Summary statistics of Shenzhen B-share index durations (weeks)
	Phase
	Number observed
	Mean duration
	Standard error
	Min duration

	Contraction
	22
	14.9
	8.1
	5

	Expansion
	23
	14.5
	9.6
	4

	Con. to Exp.
	22
	29.5
	12.1
	10

	Exp. to Con.
	22
	29.4
	12.6
	11


Table 5

Correlations of half cycles
The p-values in parentheses are derived from the t-test for the significance of the Pearson Product-Moment correlation coefficient. 
	Correlation coefficient
	Shanghai A-share
	Shenzhen B-share

	Corr(Exp(ti-1), Con(ti))
	-0.15 (0.48)
	-0.017 (0.94)

	Corr(Con(ti), Exp(ti +1))
	-0.29 (0.18)
	-0.095 (0.74)


Table 6

Test results for Shanghai A-share market
The numbers in parentheses are p-values.  For W (
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Panel B: The Z (
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Table 7

Test results for Shenzhen B-share market
The numbers in parentheses are p-values.  For W (
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� This remains to be a puzzle since the benefits of international diversification prompt foreign investors to pay higher prices for Chinese stocks than domestic investors would pay at home.


� According to the Yearbook of Shanghai Shenzhen Stock Exchange, the annually average velocity of turnover in the Shanghai A-share market is around 453%, while it is 123.91% for the Shenzhen B-share market during our sample period.


� An immediate implication of duration dependence is that the stock index does not follow a random walk, which has a constant hazard rate. Furthermore, the existence of duration dependence is usually associated with irrational bubbles, momentum effects, and mean reversion. Thus, duration dependence can be considered as an indicator of market inefficiency. 


� The BB algorithm suggests that, for any stock index, there is a peak at t if P(t-6), …, P(t-1)<P(t) >P(t+1), …, P(t+6), and there is a trough at t if P(t-6), …, P(t-1)>P(t)< P(t+1), …, P(t+6), where P(t) denotes the value of the stock index at time t. For more discussion, see Harding and Pagan (2002) and Candelon, Piplack and Straetman (2008).


� In this paper, a minimum phase of four weeks is employed to strike a balance between sample size and sustainability. Four weeks may be too short to represent sustained phases. One can use a longer period if more data are available in the future.   


� A shortcoming of the parametric test is that the power of the test will be low if the structure of duration dependence is non-monotonic under the alternative hypothesis. As pointed out by Isogai, Kanoh and Tokunaga (2008), who estimate the transition probability function for Markov switching models using Gibbs sampling and Kalman filtering algorithm without any parametric assumption, the structure of duration dependence is not necessarily monotonic and, therefore, cannot be described by conventional duration-dependent Markov switching models with a monotonic logistic function of duration. In addition, the small sample size also is a reason for not using parametric tests. We have less than 47 observations for the half cycles and less than 23 observations for the whole cycles. Parametric estimation may be problematic and inaccurate if the model is complicated and the number of parameters involved is large. We thank a referee for pointing this out.


� For the power performance of the tests, one is referred to Shapiro and Wilk (1972), Brain and Shapiro (1983), Stephens (1978) and Samanta and Schwarz (1988).





� The bull-bear differential of our estimated monthly return is larger than that of Yan, Powell, Shi and Xu (2007). This should be interpreted with caution as it may not reflect the real situation. The difference may be caused by various reasons such as the short minimum phase (four weeks) we use. We thank a referee for pointing this out.


� For every 30 weeks (or 7 months), the indices cross their 10-week moving averages twice. Therefore, for investors who use the 50-day moving average crossing trading rule, or rules with a shorter window to trade, the majority of them square their positions within 15 weeks.
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