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Summary and purpose of document

The paper gives an overview of B08RDP REPS in Chinese Meteorological Administration and its application in Severe Weather Forecasting in Beijing 2008 Olympic Game.
1.  Introduction 

To improve short-range weather forecasts of high-impact weather phenomena with high-resolution ensemble prediction methods in support of the Beijing 2008 Olympic Games. NMC developed mesoscale ensemble prediction system (MEPS) as a participant of Beijing 2008 Olympics Meso-scale Ensemble Prediction Research and Development Project (B08RDP). The MEPS at NMC took advantage of achievements at high resolution deterministic mesoscale prediction model, data assimilation system as well as experiences from development of global ensemble prediction system at NMC, and set up a whole framework of regional ensemble system controlled by supervisor Monitor scheduler (SMS).

The MEPS has become operational ever since 2006, and the system was compared with control deterministic forecasts as well as all the other 5 RDP participants in 2006, 2007 and 2008. Results showed that NMC MEPS could describe the uncertainties of initial conditions and characters of mesoscale model error development, and reflect peculiar topography of China area and effect of distribution of observations on error growth. Therefore, the MEPS could get a better predictions comparing with control run. However, it was found that spread of MEPS was small compared with observations and forecast errors, the forecasting error for control run was obvious, and mesoscale ensemble products were still not good enough for site- and time-specific forecasts, but it demonstrated good ability to capture the high impact weather event. 

2.   Development of MEPS at NMC

2.1  Forecast Model

The choice of regional ensemble models had the key impact on the effectiveness of ensemble forecast. The control model was the Weather Research and Forecasting (WRF) modeling system introduced from UCAR, which was fully compressible nonhydrostatic equations with mass-based terrain following coordinate. During the RDP testing period, the control model was upgraded from WRF V2.1 to V2.2 (Fig.1), and the WRF Preprocessing System (WPS) module was used to achieve the initial interpolation, which significantly reduced the prediction errors in regional perturbation cycle, even no integration errors in the initial 12 hours. Considering of the character of China mainland When the Land Surface Model scheme NOAH was selected, some codes in NOAH scheme was adjusted to read in soil moisture and soil temperature from global forecast model T213 at NMC. Other tests include introducing in the model an explicit prognostic cloud schemes (two moment complicate mixed phased cloud schemes), etc.
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Fig.1:  Evolution of 36-hr forecast absolute error (2m Temperature) for WRF model V2.1 and V2.2(F2 indicates forecasts using model version 2.1, and F1 is the version 2.2)(left) and Model domain(right)
2.2  Initial Perturbations 

The initial perturbation technique is based on the breeding of growing modes (BGM), which is a simple and inexpensive method to generate growing modes of the atmosphere. This method simulates data assimilation process and considering of the errors in real data at the same time. When breeding, the growing modes are rescaled to the size of initial perturbation and then reintroduced onto the new atmospheric analysis, therefore, two factors affect results of ensemble forecasting: one is the initial condition, and another is the rescaling factor, which is the function of geographical location. To describe analysis data uncertainties, we compute the rotational energy of 500hPa wind fields with analysis data of NMC and NCEP. Another method to calculate the rescaling factor is to use 850hPa temperature field. Tests have shown that the overall performance of REPS at NMC is similar with these two methods during test period.
The BGM-based initial perturbation in mesoscale ensemble prediction model was rescaled twice in a forecasting cycle, then produced 36-hour prediction. Spread of MEPS was explored in “cold start” and “warm start” breeding cycle: although the “warm start” cycle could get a better spread result comparing with the “cold start” cycle, the former method cause a greater forecaster error than the later one. Therefore, NMC runs MEPS twice a day and makes 36 hr forecasts at 00UTC and 12 UTC respectively. Initial conditions and lateral boundary conditions are obtained from global ensemble prediction system from NMC, in which 15 members participated in total, and each output of GEPS corresponds to one member of MEPS. Efforts were made to include as much mesoscale data in the initial field as possible based on the WRF ensemble forecasting flow and its designed model prediction flow by using 3-DVAR assimilation in 6-hour cycles (Fig.2). 

[image: image3]
Fig.2:  Flow chart of mesoscale ensemble prediction system.
2.3  Perturbation of Model Physical Processes 

WRF model offers multiple physics options that could be combined in any way. To understand characters and performance of different physics options in China, many options of microphysics, convective cumulus parameterization, boundary layer schemes, land surface process schemes and combinations in the model were tested for a certain period to show scores at Northeast China area around Beijing, i.e.,, exclusive linkages among the 3 cumulus convective parameterization (KF-ETA, BMJ, GRIL), 2 boundary layer schemes (MYJ, YSU), and 2 land surface process schemes (Noah, SLAB) were taken into account to verify the impacts of initial perturbation and physical process perturbation respectively. The experimental cases showed that the physical process perturbation, compared with initial value perturbation, had greater impacts on the spread of ensemble prediction, and increased the divergence of ensemble members. 

2.4  Application of Bias Correction Techniques 

It was found that systematic biases existed in each MEPS, so it was necessary to remove these biases. A bias correction method based on adaptive (Kalman Filtering) algorithm was developed and applied to each member of MEPSs. Fig. 3 gives the example of applying bias correction to 2-m temperature forecast from all members of NMC MEPS. It was also noted that with systematic bias being removed, the deviations of all B08RDP MEPSs could be corrected.
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Fig.3:  The 2-m temperature error of all members for NMC MEPS without (upper) and with bias correction (lower) on August 15 2007
2.5 Ensemble products

The advantage of ensemble forecast technique is to maximize the representation of various uncertainties in the process of weather development and evolution, and to give useful forecasting information on weather evolution. Ensemble forecast products include ensemble averages, discrete and “noodle maps” of multiple elements (wind, temperature, humidity, geopotential height, precipitation, etc.) in multiple layers. Currently there are 12 variables at the surface and 8 variables at isobaric surface (8 levels). Furthermore, a comprehensive product indicating severe convection index is devised and added to post-process of MEPS. To meet the needs of forecasters at China, some ensemble products are converted to MICAPS format and the transmission flow is devised and completed. Table 1 lists the current ensemble products.

Table 1 ensemble products

	level
	Kinds
	Products

	1
	Mean/spread/Probability, postage stamp chart, Meteogram
	Surface level
	2m temperature, 2m relative humidity, 10m winds, total precipitation, sea level pressure, 3/6/12/24-hr integrated precipitation, soil humidity, surface dirunoff, subsurface runoff

	2
	Mean/spread, probability, postage stamp chart
	Isobaric levels
	100, 150, 200, 250, 300, 400, 500, 600, 700, 850, 925 1000 hpa Hgts, winds, temperature, RH. Dew temperature, pseudoequivalent potential temperature, comprehensive radar reflectivity index

	3
	Mean/spread/Spaghetti/ Probability, Meteogram 
	Diagnostic variables
	CAPE, convective inhibition, lifted Index, Sauna index

	4
	Probability products
	Comprehensive products
	Severe convection risk index


Notably, some probabilistic guidance products for severe convective weather processes is explored to provide guidance in support of high impact weather forecasts decision. According to historical data on distribution of strong convective weather and the diagnostic analysis of strong convection typical cases in China, a reasonable scheme is devised to select strong convective weather-sensitive factors, the influencing factors and their physical thresholds. It is found that both the influencing factors of different types of severe convective weather and the thresholds differ in deferent regions. For example, the combination of convective available potential(CAPE), convective inhibit energy(CIN) and Sauna Index to form a new index of extreme weather for the thunderstorm forecast in North China, and it provides with technical supports for potential forecasting and probability forecast of strong convective weather in China.
3. Verification 
3.1  Verification data and measures

The observations for verification were from the B08RDP dataset. These data were all processed through quality control procedures. A number of typical atmospheric variables were selected for preliminarily validated of MEPSs in B08RDP near real-time tests. These variables were 2 upper air variables (temperature at 850 hPa and geopotential height at 500 hPa), 2-m temperature, 10-m wind field, 2-m relative humidity and 6-h accumulated precipitation. The verification period was from 1st July to 24 August 2008.

A set of standard verification matrixes was used to assess the results of MEPSs. They were ensemble mean error, ensemble spread, Talagrand histogram, relative operating characteristics (ROC) curve, reliability diagram and Brier skill score. 

3.2  Comparison of GEPS and MEPS 

The preliminary comparisons of GEPS and REPS of NMC were made to investigate the added value of MEPS to GEPS. The following scores were used in these comparisons: continuous ranked probability score (CRPS), the reduced centered random variable (RCRV), brier Score (BS) and area under relative operating characteristics (AROC). The significant testing based on bootstrap resampling method was introduced in these scores to give 90% confidence range ( 5%-95% ) of score difference between GEPS and REPS. The test period was from July 20th to August 24th, 2008, the validated variable was 6-h accumulated precipitation, and the 6 periods were examined from 0 to 36 hours with a 6-hour interval. 
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X axis (Periods):  1: 00-06h; 2: 06-12h; 3: 12-18h;  4: 18-24h; 5: 24-30h; 6: 30-36h

Fig.4 Comparison of CRPS between GEPS and MEPS for six 6h-accumulated precipitation.

Compared to GEPS, MEPS showed a better forecast skill for all six 6h-accumulated precipitation periods, and these advantages were significant in periods 2, 4, 5 and 6 (Fig.4).
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Fig.5:  Comparison of Bias and Dispersion of RCRV between GEPS and MEPS at NMC.

Fig. 5 gives the RCRV score of GEPS and REPS, and the difference between these two systems. Compared to GEPS, MEPS shows significantly less bias and significantly better dispersion attribute (smaller dispersion) for all six 6h-accumulated precipitation periods.  

Similar comparison of the REPS and GEPS was made by Environment Canada. Figure 6 depicts the CRPS of surface temperature in February 2008 over North America for the REPS and GEPS, showing that there was added value of using the REPS in addition to the GEPS.

[image: image9.emf]
Fig. 6:  Evolution of the CRPS for GEPS and REPS for surface temperature, in function of lead times in Feb 2008.

3.3   Improvement of ensemble forecast over control forecast

Precipitation verification results presented here are from the work of Kunii et al. at 4th B08RDP Workshop. The verification was performed over 30 days (25 July- 23 August 2008). The advantages of ensemble forecasting over control run for all MEPSs are compared in this section. Fig. 7 shows the BSs of control run and ensemble for all MEPSs, and their corresponding improving rate of ensemble forecast to control run. There are distinct BS differences among the MEPSs for the control run for threshold ranges 1-10 mm, in which MRI/JMA system exhibits best performance. For BSs from all MEPSs, it is clear that all ensemble forecasts from all MEPSs show the significant improvement against their own control runs for all thresholds, which reflects the advantages of ensemble forecasts. The improvement of EC system is very significant with 40 % improvement rate for all thresholds, and this feature also is evident in the NMC/CMA system. For intensive rain, the improvement rates of NCEP and CAMS system were small, which might be caused by the underestimation of rainfall intensity. 
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Fig. 7:  BSs of control run and ensemble for all MEPSs, and their corresponding improving rate of ensemble in control run ( after Kunii et al. 2009).

3.4  2-m temperature verification

Fig. 8 is the ensemble mean error and ensemble spread for 2m temperature. The ensemble mean errors of all MEPSs exhibit the diurnal variation for 2-m temperature, in which the error of MRI/JMA MEPS is smaller than ones of other systems. The relationship between ensemble mean error and ensemble spread reveals that all MEPSs are underdispersive for 2-m temperature, showing that ensemble spread of all MEPSs are smaller than their corresponding ensemble mean errors during entire forecasting length. 
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Fig. 8:  The ensemble root mean square error (solid) and ensemble spread (dash) for 2-m temperature. 

To evaluate the predictability of 2-m temperature of all MEPs, the binary event “temperature greater than 32 degree Celsius” at 18-h lead time (14PM Beijing local time) is used for 2-m temperature verification.  Fig. 9 gives the ROC curves for all MEPSs. Each MEPS exhibits distinct features for hit rate and false alarm rate at different forecast probabilities. The hit rates and false alarm rates from MRI/JMA MEPS at different probabilities are relatively close, characterizing with higher hit rates and lower false alarm rates. The ZAMG system showed similar behaviors but with slightly lower hit rates. NCEP, EC and CMA systems displayed similar feature, showing higher hit rates and higher false alarm rates at middle forecast probabilities. 
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Fig. 9:  ROC curve and area under ROC for 2-m temperature at 18 h lead time.

3.5  Synoptic verification for typical rainfall events 

The Beijing Olympic Games was held from 8 to 24 August 2008. High impact weather (HIW) during this period, such as high temperature, heavy rain, hails, strong gust wind, cyclones and flash flooding, can pose a threat to the Olympic activities, especially for outdoors sports. During the summer season of 2008, all six B08RDP MEPSs were running in real-time, and ensemble products generated afterwards to serve for Olympic service. All ensemble products are analyzed and compared with observations and other model forecasts results and sees their application in Olympic weather service. To show the effect of B08RDP ensemble products, several typical cases are selected and analyzed in the following parts. 

3.5.1  Forecasts of July 30th precipitation process

The full dress rehearsal of the opening ceremony of the Beijing Olympic Games was held at the National Stadium on July 30th, 2008. There were about 70,000 audience attended the ceremony. However, a severe rainstorm took place at half past 9 PM (Beijing local time, the same hereafter), and the rehearsal was severely affected. It is known from the synoptic map it was seen that Beijing area was controlled under the ridge and the boundary of northeast cold vortex. Figure 10 shows that the precipitation distribution is quite local and non-uniform. Unlike most of normal numerical forecasting results, almost all B08RDP MEPSs indicate that there would be obvious precipitation process in that night, and high probability for rainfall above 5mm.

.
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Fig. 10:  Observed 6 hour precipitation (top) and B08RDP probability forecasts for precipitation over 5 mm in 3 hours at 15 UTC July 30. 

The time series diagrams for competition venues were developed to provide with element probability forecasts at fixed time and fixed venues. Most MEPSs predicted that rainfall would start from 9 p.m., which was in line with the true weather at National Stadium. Therefore, this was a perfect case in which mesoscale ensemble forecast systems was superior to individual forecasts targeted to local and abrupt rainstorm process (Fig.11). 

[image: image22.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008



[image: image23.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008




[image: image24.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008



[image: image25.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008




[image: image26.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008



[image: image27.png]Beijing (OlympicSportsCenterStadium) rp(%)
Cnit, 2008072912)

1o
rain>=1mm

rain>=5mm®
rain>=15mmy
rain>=25mm
rain>=50mre

n

0

0

W

3

n

157 152 o0 0z B3 3 007
200 0L L
2008




Fig. 11:  Time series of precipitation probability forecast at the National Stadium.

3.5.2  Forecasts for Olympic Opening Ceremony

The Olympic Opening Ceremony was a most important events in the whole Olympic Games, thus weather predictions for the National Stadium where the ceremony would be held (from 20 to 24 p.m.) were critical. Figure 12 shows the precipitation forecasts from ensemble members by different participating systems. It is clear that most members predict no rain thus there would be a low rainfall risk in this period. The results well coincided with observations. Furthermore, from spectators, high humidity, high temperature condition at competition sites were the major concerns, B08RDP produced Sauna Weather index which was closely related to temperature and humidity, and it proved to be very useful in sports weather service delivery (Fig.13). 
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Fig.12:  Precipitation forecasts targeted to the National Stadium for Olympic Opening Ceremony. 
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Fig.13:  Sauna Weather index at National Stadium predicted by B08RDP participants.  
3.6  A summary on verifications 

RDP participants implemented a variety of verification methods to measure the performance of MEPS versus GEPS or deterministic forecasts in the past 3 trial runs and model outputs of all participating systems. It will not be dwelled on for sake of space. Generally, the preliminary investigations suggested that MEPS had obvious advantage over GEPS in prediction of surface variables, and the ensemble mean of MEPS was better than the single mode forecast for most cases. However, the discretion of all systems were relatively small; the elements forecast error close to the surface showed a significant daily variation; precipitation probability forecasts of all systems give certain skills.

4.  Summary and ongoing development 

MEPS at NMC has developed and run in real time over three years. During the B08RDP project, it has been running, testing and comparing with other RDP participants, and valuable experiences on development of MEPS have been obtained. Currently, NMC attempts to continue some further work to improve its performance, such as technique upgrading for initial perturbations as well as lateral boundary perturbations, adjusting of vertical and horizontal resolution, extending of forecast area, adding land surface process,  optimizing physical perturbation, and improving ensemble products and verification system.
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T2_nmcc

		before

						6		12		18		24		30		36

		abserr		before		1.498		1.638		1.948		1.781		1.504		1.596

				after		1.028		1.232		1.621		1.368		1.274		1.486

						6		12		18		24		30		36

		abserr_c		before		1.817		1.575		2.162		1.732		1.579		1.611

				after		1.078		1.232		1.677		1.349		1.317		1.469

						6		12		18		24		30		36

		relaterr		before		0.765		0.94		0.225		-0.278		0.077		0.117

				after		-0.083		-0.266		-0.469		-0.457		-0.392		-0.684

						6		12		18		24		30		36

		relaterr_c		before		1.4		0.758		-0.816		-0.274		0.477		-0.204

				after		0.029		-0.22		-0.532		-0.377		-0.334		-0.61

						6		12		18		24		30		36

		cc		before		0.856		0.856		0.658		0.726		0.855		0.854

				after		0.93		0.91		0.813		0.857		0.91		0.899

						6		12		18		24		30		36

		rms		before		1.961		2.093		2.618		2.268		1.94		2.012

				after		1.326		1.574		2.064		1.715		1.639		1.845

				spread		0.653		0.551		1.28		0.618		0.704		0.891

						6		12		18		24		30		36

		rms_c		before		2.364		2.02		2.776		2.228		2.06		2.039

				after		1.395		1.573		2.125		1.721		1.702		1.853

				spread		0.653		0.551		1.28		0.618		0.704		0.891

		talagrand

		6

		before		0.476		0.027		0.016		0.016		0.018		0.023		0.014		0.026		0.11		0.024		0.018		0.013		0.016		0.018		0.022		0.165

		after		0.315		0.034		0.024		0.016		0.018		0.018		0.02		0.017		0.02		0.018		0.021		0.021		0.022		0.027		0.041		0.369

		12

		before		0.488		0.054		0.032		0.03		0.02		0.02		0.02		0.031		0.022		0.02		0.017		0.02		0.014		0.02		0.029		0.161

		after		0.234		0.046		0.035		0.03		0.026		0.023		0.024		0.018		0.023		0.027		0.018		0.022		0.02		0.029		0.044		0.381

		18

		before		0.191		0.04		0.034		0.028		0.026		0.025		0.04		0.182		0.048		0.039		0.026		0.024		0.026		0.025		0.039		0.207

		after		0.156		0.034		0.023		0.025		0.024		0.024		0.024		0.024		0.016		0.023		0.027		0.025		0.032		0.033		0.049		0.461

		24

		before		0.257		0.041		0.027		0.027		0.02		0.022		0.019		0.02		0.019		0.018		0.021		0.021		0.022		0.024		0.043		0.398

		after		0.169		0.042		0.026		0.028		0.02		0.022		0.019		0.016		0.02		0.024		0.028		0.03		0.032		0.037		0.061		0.426

		30

		before		0.294		0.045		0.032		0.028		0.024		0.022		0.027		0.027		0.032		0.028		0.027		0.026		0.034		0.053		0.053		0.248

		after		0.189		0.044		0.028		0.025		0.022		0.025		0.02		0.024		0.022		0.025		0.033		0.031		0.04		0.053		0.074		0.344

		36

		before		0.233		0.066		0.044		0.037		0.03		0.037		0.027		0.031		0.033		0.031		0.037		0.03		0.039		0.041		0.054		0.23

		after		0.114		0.051		0.033		0.036		0.029		0.031		0.026		0.024		0.03		0.03		0.025		0.029		0.036		0.048		0.071		0.387

		relaterr_mem

		before

		6

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.589		1.57		1.451		1.448		1.383		1.906		1.531		1.075		0.715		1.331

		mem2		0.323		0.412		0.351		0.292		0.42		0.65		0.432		0.028		-0.247		0.121

		mem3		0.254		0.429		0.402		0.336		0.42		0.379		0.151		-0.063		-0.22		0.009

		mem4		0.352		0.425		0.304		0.288		0.362		0.524		0.309		-0.146		-0.189		0.072

		mem5		0.445		0.562		0.5		0.417		0.453		0.601		0.287		0.026		-0.377		-0.029

		mem6		0.482		0.522		0.443		0.373		0.434		0.605		0.428		0.054		-0.243		0.047

		mem7		0.315		0.475		0.348		0.336		0.397		0.518		0.161		-0.169		-0.329		0.005

		mem8		1.413		1.371		1.349		1.31		1.297		1.762		1.457		0.988		0.715		1.383

		mem9		1.4		1.488		1.392		1.413		1.4		1.803		1.554		1.16		0.71		1.244

		mem10		1.68		1.551		1.298		1.356		1.394		1.969		1.833		1.25		0.92		1.394

		mem11		1.552		1.564		1.335		1.415		1.416		1.881		1.317		0.983		0.596		1.334

		mem12		1.428		1.413		1.365		1.383		1.345		1.82		1.418		1.015		0.779		1.259

		mem13		1.66		1.602		1.433		1.421		1.345		1.881		1.521		1.019		0.519		1.308

		mem14		0.322		0.472		0.353		0.341		0.392		0.499		0.055		-0.233		-0.535		-0.051

		mem15		0.371		0.41		0.355		0.27		0.29		0.476		0.374		-0.051		-0.217		0.009

		12

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.257		1.319		1.245		1.088		1.037		1.161		0.377		0.086		-0.242		0.25

		mem2		1.532		1.682		1.865		1.605		1.74		1.49		0.745		0.617		0.168		0.871

		mem3		1.51		1.636		1.871		1.586		1.537		1.279		0.704		0.628		-0.022		0.411

		mem4		1.669		1.815		1.746		1.627		1.59		1.222		0.464		0.472		0.112		0.595

		mem5		1.705		1.821		2.005		1.802		1.71		1.799		0.911		0.636		-0.132		0.625

		mem6		1.676		1.788		1.957		1.707		1.703		1.499		0.86		0.674		0.193		0.707

		mem7		1.706		1.834		1.799		1.71		1.573		1.463		0.567		0.531		-0.156		0.53

		mem8		0.998		1.091		1.139		0.892		0.905		0.962		0.304		0		-0.017		0.31

		mem9		1.247		1.279		1.305		1.09		1.086		1.101		0.513		0.246		-0.309		0.231

		mem10		1.232		1.256		1.024		0.896		1.035		1.274		0.64		0.226		-0.082		0.29

		mem11		1.146		1.274		1.138		0.973		0.922		1.045		0.124		-0.212		-0.618		0.147

		mem12		0.935		1.081		1.048		0.983		0.965		1.032		0.096		0.063		-0.29		0.068

		mem13		1.337		1.336		1.254		0.962		0.988		1.078		0.423		-0.216		-0.567		0.146

		mem14		1.438		1.694		1.698		1.621		1.654		1.37		0.425		0.287		-0.414		0.407

		mem15		1.481		1.658		1.789		1.519		1.498		1.195		0.667		0.486		-0.114		0.286

		18

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.381		0.519		-0.566		-0.469		-1.192		-1.05		-1.713		-0.732		-1.73		-1.603

		mem2		2.026		2.66		1.806		1.652		1.122		0.671		0.271		1.07		0.341		0.7

		mem3		2.007		2.499		1.741		1.567		0.798		0.691		0.416		1.297		-0.159		-0.055

		mem4		2.319		2.753		1.709		1.788		1.047		0.545		0.008		1.614		0.341		0.487

		mem5		2.445		2.756		2.037		1.867		1.082		1.405		0.779		0.975		0.099		0.496

		mem6		2.368		2.682		1.982		1.949		1.265		1.014		0.46		1.472		0.507		0.55

		mem7		2.465		2.84		1.787		1.809		0.837		0.912		0.364		1.543		-0.06		0.424

		mem8		-0.198		-0.051		-0.785		-0.909		-1.396		-1.576		-1.936		-1.111		-1.718		-1.72

		mem9		0.197		0.405		-0.498		-0.578		-1.252		-1.269		-1.474		-0.666		-2.23		-1.925

		mem10		0.2		0.418		-0.97		-0.895		-1.306		-0.844		-1.591		-0.311		-1.526		-1.566

		mem11		0.334		0.521		-0.709		-0.923		-1.663		-1.372		-1.857		-1.452		-2.398		-1.804

		mem12		0.042		0.257		-0.791		-0.57		-1.207		-1.271		-2.001		-0.472		-1.772		-1.768

		mem13		0.483		0.568		-0.486		-0.63		-1.293		-1.027		-1.642		-1.42		-1.977		-1.539

		mem14		2.332		2.755		1.75		1.8		1.026		0.942		0.221		0.991		0.231		0.7

		mem15		2.044		2.447		1.827		1.799		0.967		0.567		0.36		1.575		-0.207		-0.176

		24

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.381		0.459		-0.092		0.028		-0.694		-0.087		-1.02		-0.467		-0.972		-0.278

		mem2		0.297		0.671		0.293		0.23		-0.389		-0.403		-0.888		-0.245		-0.935		0.25

		mem3		0.161		0.64		0.113		0.179		-0.782		-0.393		-0.999		-0.286		-1.286		-0.516

		mem4		0.343		0.62		0.19		0.215		-0.637		-0.599		-1.294		-0.011		-0.813		0.174

		mem5		0.593		0.755		0.454		0.288		-0.677		0.28		-0.718		-0.624		-1.164		-0.065

		mem6		0.549		0.654		0.396		0.414		-0.494		-0.132		-0.82		-0.134		-0.774		0.034

		mem7		0.449		0.784		0.211		0.301		-0.864		-0.276		-1.168		-0.146		-1.208		-0.054

		mem8		0.055		0.008		-0.384		-0.423		-0.883		-0.686		-1.168		-0.645		-0.922		-0.455

		mem9		0.277		0.426		-0.105		-0.064		-0.707		-0.351		-0.827		-0.478		-1.517		-0.553

		mem10		0.329		0.357		-0.299		-0.2		-0.574		0.058		-0.911		0.095		-0.868		-0.037

		mem11		0.356		0.536		-0.109		-0.21		-0.981		-0.457		-1.075		-1.001		-1.434		-0.602

		mem12		0.134		0.209		-0.408		-0.214		-0.784		-0.406		-1.221		-0.175		-1.124		-0.456

		mem13		0.539		0.456		0.057		-0.29		-0.776		0.041		-0.955		-0.957		-1.16		-0.21

		mem14		0.398		0.591		0.147		0.19		-0.66		-0.168		-1.22		-0.512		-1.058		0.193

		mem15		0.25		0.476		0.201		0.198		-0.826		-0.633		-0.971		-0.204		-1.401		-0.561

		30

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.101		0.964		0.688		0.547		0.377		0.984		-0.014		-0.147		0.062		0.21

		mem2		0.377		0.282		0.114		-0.057		-0.19		0.214		-0.389		-0.529		-0.713		0.099

		mem3		0.338		0.587		-0.022		0.029		-0.757		-0.047		-0.709		-0.62		-1.006		-0.425

		mem4		0.277		0.358		0.028		-0.187		-0.487		-0.169		-0.88		-0.4		-0.574		-0.017

		mem5		0.535		0.396		0.227		-0.165		-0.677		0.522		-0.701		-1.234		-1.105		-0.003

		mem6		0.671		0.374		0.162		-0.082		-0.335		0.314		-0.448		-0.508		-0.447		-0.052

		mem7		0.272		0.422		0.025		0.025		-0.912		-0.012		-1.006		-0.681		-1.131		-0.037

		mem8		0.899		0.737		0.396		0.248		0.246		0.655		-0.086		-0.114		0.496		0.083

		mem9		1.025		1.074		0.789		0.735		0.469		0.925		0.163		-0.255		-0.52		-0.037

		mem10		1.042		0.887		0.694		0.536		0.632		1.124		0.067		0.316		0.023		0.453

		mem11		1.078		1.107		0.676		0.462		0.224		0.697		-0.095		-0.54		-0.101		0.039

		mem12		0.877		0.765		0.268		0.355		0.197		0.558		-0.177		-0.026		-0.18		-0.038

		mem13		1.224		0.943		0.905		0.254		0.355		1.134		-0.089		-0.531		0.028		0.309

		mem14		0.324		0.343		-0.027		-0.132		-0.66		-0.07		-1.028		-0.994		-0.946		0.194

		mem15		0.247		0.136		-0.062		-0.224		-0.686		-0.133		-0.54		-0.617		-1.071		-0.531

		36

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.701		0.769		0.21		0.149		-0.542		-0.02		-0.95		-0.986		-0.975		-0.394

		mem2		1.382		1.69		1.43		1.146		0.334		0.521		0.013		-0.131		-0.302		0.519

		mem3		1.117		1.987		1.064		1.057		-0.058		0.456		-0.272		-0.734		-0.824		-0.314

		mem4		1.281		1.678		1.267		1.073		0.036		0.2		-0.22		0.169		-0.248		0.197

		mem5		1.609		2.052		1.675		0.97		0.072		1.119		-0.906		-1.388		-0.375		0.43

		mem6		1.703		1.842		1.554		1.235		0.464		0.692		0.06		-0.074		-0.08		0.082

		mem7		1.445		1.991		1.431		1.181		-0.356		0.406		-0.504		-0.798		-0.669		0.515

		mem8		0.626		0.382		-0.29		-0.232		-0.546		-0.431		-1.01		-0.992		-0.785		-0.709

		mem9		0.634		0.815		0.277		0.256		-0.476		0.044		-0.802		-1.628		-1.727		-0.498

		mem10		0.691		0.577		-0.136		-0.004		-0.387		0.094		-0.866		-0.64		-1.161		-0.193

		mem11		0.675		0.855		-0.153		-0.349		-0.854		-0.318		-1.398		-1.505		-1.287		-0.786

		mem12		0.423		0.465		-0.244		0.056		-0.799		-0.498		-1.031		-0.959		-1.448		-0.529

		mem13		0.719		0.792		0.557		-0.223		-0.529		0.093		-1.171		-1.592		-1.143		-0.241

		mem14		1.266		1.74		1.384		0.937		-0.181		0.356		-0.419		-0.721		-0.296		0.683

		mem15		1.351		1.584		1.285		0.916		-0.075		0.265		-0.085		-0.444		-1.014		-0.357

		after		6

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.243		0.206		0.087		0.081		0.012		0.483		0.103		-0.319		-0.61		0.005

		mem2		-0.102		-0.02		-0.074		-0.124		0.005		0.218		0.02		-0.34		-0.548		-0.156

		mem3		-0.171		-0.003		-0.023		-0.08		0.004		-0.052		-0.26		-0.431		-0.521		-0.267

		mem4		-0.073		-0.007		-0.121		-0.128		-0.053		0.093		-0.103		-0.515		-0.49		-0.204

		mem5		0.02		0.131		0.075		0.001		0.038		0.17		-0.124		-0.343		-0.679		-0.305

		mem6		0.057		0.09		0.018		-0.043		0.018		0.173		0.016		-0.315		-0.544		-0.23

		mem7		-0.11		0.043		-0.077		-0.08		-0.018		0.086		-0.251		-0.537		-0.63		-0.271

		mem8		0.067		0.007		-0.016		-0.057		-0.073		0.34		0.028		-0.406		-0.61		0.057

		mem9		0.054		0.124		0.028		0.045		0.03		0.38		0.125		-0.235		-0.615		-0.083

		mem10		0.334		0.187		-0.066		-0.011		0.023		0.547		0.405		-0.144		-0.404		0.067

		mem11		0.206		0.2		-0.029		0.048		0.046		0.458		-0.111		-0.411		-0.729		0.008

		mem12		0.082		0.048		0.001		0.015		-0.026		0.397		-0.011		-0.379		-0.546		-0.067

		mem13		0.314		0.237		0.069		0.054		-0.025		0.458		0.092		-0.375		-0.806		-0.018

		mem14		-0.103		0.04		-0.072		-0.075		-0.024		0.068		-0.357		-0.602		-0.837		-0.328

		mem15		-0.054		-0.021		-0.07		-0.146		-0.125		0.045		-0.038		-0.419		-0.519		-0.268

		12

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.273		0.316		0.218		0.047		0.001		0.128		-0.664		-0.887		-1.121		-0.511

		mem2		0.165		0.292		0.439		0.138		0.253		-0.011		-0.749		-0.796		-1.159		-0.319

		mem3		0.143		0.246		0.446		0.118		0.05		-0.222		-0.79		-0.785		-1.348		-0.778

		mem4		0.302		0.424		0.32		0.16		0.104		-0.279		-1.03		-0.941		-1.214		-0.595

		mem5		0.338		0.43		0.579		0.335		0.223		0.298		-0.584		-0.777		-1.458		-0.565

		mem6		0.309		0.398		0.531		0.239		0.217		-0.003		-0.634		-0.739		-1.133		-0.483

		mem7		0.339		0.444		0.373		0.242		0.087		-0.038		-0.927		-0.882		-1.483		-0.66

		mem8		0.014		0.087		0.112		-0.149		-0.131		-0.071		-0.736		-0.973		-0.896		-0.451

		mem9		0.262		0.275		0.278		0.049		0.049		0.069		-0.528		-0.727		-1.188		-0.53

		mem10		0.247		0.252		-0.003		-0.145		-0.001		0.241		-0.401		-0.747		-0.961		-0.471

		mem11		0.161		0.27		0.111		-0.068		-0.114		0.012		-0.916		-1.185		-1.497		-0.614

		mem12		-0.05		0.078		0.021		-0.058		-0.071		-0.001		-0.945		-0.91		-1.169		-0.694

		mem13		0.352		0.333		0.227		-0.079		-0.049		0.045		-0.617		-1.189		-1.446		-0.615

		mem14		0.071		0.304		0.272		0.153		0.167		-0.131		-1.069		-1.126		-1.74		-0.783

		mem15		0.114		0.268		0.364		0.052		0.012		-0.306		-0.827		-0.927		-1.441		-0.904

		18

				2007.8.15		16		17		18		19		20		21		22		23		24

		mem1		0.487		0.595		-0.535		-0.373		-1.035		-0.775		-1.345		-0.226		-1.189		-0.924

		mem2		0.533		1.091		0.128		-0.042		-0.581		-0.963		-1.283		-0.365		-1.088		-0.595

		mem3		0.513		0.93		0.062		-0.127		-0.905		-0.943		-1.139		-0.138		-1.588		-1.35

		mem4		0.826		1.184		0.031		0.094		-0.656		-1.089		-1.546		0.179		-1.088		-0.808

		mem5		0.951		1.187		0.359		0.173		-0.621		-0.228		-0.776		-0.46		-1.33		-0.799

		mem6		0.874		1.113		0.304		0.255		-0.437		-0.619		-1.094		0.037		-0.922		-0.744

		mem7		0.972		1.271		0.108		0.115		-0.865		-0.721		-1.19		0.108		-1.489		-0.87

		mem8		-0.092		0.024		-0.754		-0.813		-1.238		-1.301		-1.567		-0.606		-1.177		-1.041

		mem9		0.303		0.481		-0.467		-0.482		-1.094		-0.994		-1.105		-0.161		-1.689		-1.246

		mem10		0.306		0.494		-0.938		-0.799		-1.148		-0.569		-1.223		0.194		-0.985		-0.887

		mem11		0.44		0.596		-0.678		-0.827		-1.505		-1.097		-1.489		-0.946		-1.857		-1.125

		mem12		0.148		0.333		-0.76		-0.474		-1.049		-0.995		-1.632		0.034		-1.231		-1.089

		mem13		0.589		0.644		-0.455		-0.534		-1.135		-0.752		-1.274		-0.914		-1.436		-0.86

		mem14		0.838		1.186		0.072		0.106		-0.676		-0.691		-1.333		-0.444		-1.199		-0.595

		mem15		0.55		0.878		0.149		0.105		-0.736		-1.067		-1.194		0.14		-1.636		-1.471

		24

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.113		0.189		-0.37		-0.203		-0.882		-0.179		-1.076		-0.414		-0.873		-0.074

		mem2		-0.075		0.299		-0.106		-0.155		-0.761		-0.671		-1.099		-0.334		-0.988		0.31

		mem3		-0.211		0.268		-0.286		-0.205		-1.153		-0.66		-1.21		-0.374		-1.339		-0.456

		mem4		-0.029		0.248		-0.21		-0.169		-1.009		-0.867		-1.505		-0.1		-0.866		0.234

		mem5		0.221		0.383		0.055		-0.097		-1.049		0.013		-0.929		-0.713		-1.218		-0.005

		mem6		0.177		0.282		-0.004		0.029		-0.865		-0.399		-1.032		-0.223		-0.827		0.094

		mem7		0.077		0.412		-0.189		-0.083		-1.236		-0.543		-1.379		-0.235		-1.261		0.006

		mem8		-0.213		-0.262		-0.662		-0.654		-1.071		-0.778		-1.224		-0.592		-0.823		-0.252

		mem9		0.009		0.155		-0.383		-0.294		-0.895		-0.443		-0.883		-0.425		-1.418		-0.35

		mem10		0.061		0.087		-0.577		-0.431		-0.763		-0.034		-0.966		0.148		-0.769		0.167

		mem11		0.088		0.266		-0.387		-0.441		-1.17		-0.549		-1.131		-0.948		-1.335		-0.399

		mem12		-0.134		-0.061		-0.686		-0.444		-0.972		-0.498		-1.276		-0.122		-1.025		-0.253

		mem13		0.27		0.185		-0.221		-0.521		-0.964		-0.051		-1.011		-0.904		-1.061		-0.007

		mem14		0.026		0.219		-0.252		-0.194		-1.031		-0.435		-1.431		-0.601		-1.111		0.253

		mem15		-0.122		0.103		-0.198		-0.186		-1.197		-0.9		-1.182		-0.293		-1.454		-0.501

		30

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.179		0.032		-0.243		-0.358		-0.483		0.177		-0.832		-0.879		-0.577		-0.359

		mem2		0.087		-0.014		-0.19		-0.338		-0.436		0.055		-0.547		-0.6		-0.707		0.2

		mem3		0.048		0.29		-0.325		-0.253		-1.002		-0.206		-0.867		-0.691		-1.001		-0.325

		mem4		-0.013		0.061		-0.276		-0.469		-0.733		-0.329		-1.039		-0.471		-0.569		0.083

		mem5		0.245		0.099		-0.077		-0.446		-0.923		0.363		-0.859		-1.305		-1.1		0.098

		mem6		0.381		0.077		-0.142		-0.364		-0.581		0.155		-0.606		-0.579		-0.441		0.049

		mem7		-0.018		0.125		-0.279		-0.256		-1.158		-0.172		-1.165		-0.752		-1.126		0.064

		mem8		-0.023		-0.195		-0.536		-0.657		-0.613		-0.153		-0.903		-0.846		-0.144		-0.486

		mem9		0.103		0.142		-0.143		-0.169		-0.391		0.117		-0.655		-0.987		-1.159		-0.606

		mem10		0.12		-0.044		-0.238		-0.369		-0.227		0.317		-0.751		-0.416		-0.617		-0.116

		mem11		0.156		0.175		-0.255		-0.442		-0.636		-0.11		-0.913		-1.272		-0.741		-0.53

		mem12		-0.045		-0.167		-0.664		-0.55		-0.663		-0.249		-0.995		-0.758		-0.82		-0.607

		mem13		0.303		0.011		-0.027		-0.651		-0.504		0.327		-0.907		-1.264		-0.612		-0.26

		mem14		0.034		0.046		-0.331		-0.413		-0.905		-0.229		-1.187		-1.065		-0.941		0.295

		mem15		-0.043		-0.161		-0.365		-0.506		-0.932		-0.292		-0.698		-0.688		-1.066		-0.431

		36

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.191		0.217		-0.35		-0.422		-1.06		-0.482		-1.309		-1.296		-1.151		-0.434

		mem2		0.228		0.478		0.2		-0.143		-0.966		-0.756		-1.141		-1.221		-1.254		-0.288

		mem3		-0.037		0.776		-0.166		-0.233		-1.358		-0.821		-1.427		-1.825		-1.776		-1.12

		mem4		0.127		0.467		0.037		-0.216		-1.264		-1.078		-1.375		-0.922		-1.201		-0.61

		mem5		0.455		0.84		0.445		-0.319		-1.228		-0.158		-2.06		-2.478		-1.328		-0.376

		mem6		0.549		0.631		0.324		-0.054		-0.836		-0.586		-1.094		-1.164		-1.033		-0.724

		mem7		0.291		0.78		0.201		-0.108		-1.656		-0.871		-1.658		-1.888		-1.621		-0.291

		mem8		0.116		-0.169		-0.851		-0.804		-1.064		-0.893		-1.369		-1.302		-0.961		-0.749

		mem9		0.123		0.264		-0.283		-0.316		-0.994		-0.419		-1.161		-1.937		-1.903		-0.538

		mem10		0.181		0.026		-0.697		-0.576		-0.905		-0.368		-1.225		-0.949		-1.337		-0.233

		mem11		0.164		0.304		-0.713		-0.92		-1.372		-0.781		-1.757		-1.814		-1.462		-0.826

		mem12		-0.087		-0.087		-0.804		-0.515		-1.317		-0.96		-1.39		-1.268		-1.624		-0.569

		mem13		0.209		0.24		-0.003		-0.794		-1.047		-0.37		-1.529		-1.902		-1.319		-0.281

		mem14		0.112		0.529		0.154		-0.352		-1.481		-0.922		-1.574		-1.812		-1.248		-0.123

		mem15		0.197		0.372		0.055		-0.374		-1.374		-1.012		-1.24		-1.534		-1.967		-1.163
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T2_nmcc

		before

						6		12		18		24		30		36

		abserr		before		1.498		1.638		1.948		1.781		1.504		1.596

				after		1.028		1.232		1.621		1.368		1.274		1.486

						6		12		18		24		30		36

		abserr_c		before		1.817		1.575		2.162		1.732		1.579		1.611

				after		1.078		1.232		1.677		1.349		1.317		1.469

						6		12		18		24		30		36

		relaterr		before		0.765		0.94		0.225		-0.278		0.077		0.117

				after		-0.083		-0.266		-0.469		-0.457		-0.392		-0.684

						6		12		18		24		30		36

		relaterr_c		before		1.4		0.758		-0.816		-0.274		0.477		-0.204

				after		0.029		-0.22		-0.532		-0.377		-0.334		-0.61

						6		12		18		24		30		36

		cc		before		0.856		0.856		0.658		0.726		0.855		0.854

				after		0.93		0.91		0.813		0.857		0.91		0.899

						6		12		18		24		30		36

		rms		before		1.961		2.093		2.618		2.268		1.94		2.012

				after		1.326		1.574		2.064		1.715		1.639		1.845

				spread		0.653		0.551		1.28		0.618		0.704		0.891

						6		12		18		24		30		36

		rms_c		before		2.364		2.02		2.776		2.228		2.06		2.039

				after		1.395		1.573		2.125		1.721		1.702		1.853

				spread		0.653		0.551		1.28		0.618		0.704		0.891

		talagrand

		6

		before		0.476		0.027		0.016		0.016		0.018		0.023		0.014		0.026		0.11		0.024		0.018		0.013		0.016		0.018		0.022		0.165

		after		0.315		0.034		0.024		0.016		0.018		0.018		0.02		0.017		0.02		0.018		0.021		0.021		0.022		0.027		0.041		0.369

		12

		before		0.488		0.054		0.032		0.03		0.02		0.02		0.02		0.031		0.022		0.02		0.017		0.02		0.014		0.02		0.029		0.161

		after		0.234		0.046		0.035		0.03		0.026		0.023		0.024		0.018		0.023		0.027		0.018		0.022		0.02		0.029		0.044		0.381

		18

		before		0.191		0.04		0.034		0.028		0.026		0.025		0.04		0.182		0.048		0.039		0.026		0.024		0.026		0.025		0.039		0.207

		after		0.156		0.034		0.023		0.025		0.024		0.024		0.024		0.024		0.016		0.023		0.027		0.025		0.032		0.033		0.049		0.461

		24

		before		0.257		0.041		0.027		0.027		0.02		0.022		0.019		0.02		0.019		0.018		0.021		0.021		0.022		0.024		0.043		0.398

		after		0.169		0.042		0.026		0.028		0.02		0.022		0.019		0.016		0.02		0.024		0.028		0.03		0.032		0.037		0.061		0.426

		30

		before		0.294		0.045		0.032		0.028		0.024		0.022		0.027		0.027		0.032		0.028		0.027		0.026		0.034		0.053		0.053		0.248

		after		0.189		0.044		0.028		0.025		0.022		0.025		0.02		0.024		0.022		0.025		0.033		0.031		0.04		0.053		0.074		0.344

		36

		before		0.233		0.066		0.044		0.037		0.03		0.037		0.027		0.031		0.033		0.031		0.037		0.03		0.039		0.041		0.054		0.23

		after		0.114		0.051		0.033		0.036		0.029		0.031		0.026		0.024		0.03		0.03		0.025		0.029		0.036		0.048		0.071		0.387

		relaterr_mem

		before

		6

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.589		1.57		1.451		1.448		1.383		1.906		1.531		1.075		0.715		1.331

		mem2		0.323		0.412		0.351		0.292		0.42		0.65		0.432		0.028		-0.247		0.121

		mem3		0.254		0.429		0.402		0.336		0.42		0.379		0.151		-0.063		-0.22		0.009

		mem4		0.352		0.425		0.304		0.288		0.362		0.524		0.309		-0.146		-0.189		0.072

		mem5		0.445		0.562		0.5		0.417		0.453		0.601		0.287		0.026		-0.377		-0.029

		mem6		0.482		0.522		0.443		0.373		0.434		0.605		0.428		0.054		-0.243		0.047

		mem7		0.315		0.475		0.348		0.336		0.397		0.518		0.161		-0.169		-0.329		0.005

		mem8		1.413		1.371		1.349		1.31		1.297		1.762		1.457		0.988		0.715		1.383

		mem9		1.4		1.488		1.392		1.413		1.4		1.803		1.554		1.16		0.71		1.244

		mem10		1.68		1.551		1.298		1.356		1.394		1.969		1.833		1.25		0.92		1.394

		mem11		1.552		1.564		1.335		1.415		1.416		1.881		1.317		0.983		0.596		1.334

		mem12		1.428		1.413		1.365		1.383		1.345		1.82		1.418		1.015		0.779		1.259

		mem13		1.66		1.602		1.433		1.421		1.345		1.881		1.521		1.019		0.519		1.308

		mem14		0.322		0.472		0.353		0.341		0.392		0.499		0.055		-0.233		-0.535		-0.051

		mem15		0.371		0.41		0.355		0.27		0.29		0.476		0.374		-0.051		-0.217		0.009

		12

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.257		1.319		1.245		1.088		1.037		1.161		0.377		0.086		-0.242		0.25

		mem2		1.532		1.682		1.865		1.605		1.74		1.49		0.745		0.617		0.168		0.871

		mem3		1.51		1.636		1.871		1.586		1.537		1.279		0.704		0.628		-0.022		0.411

		mem4		1.669		1.815		1.746		1.627		1.59		1.222		0.464		0.472		0.112		0.595

		mem5		1.705		1.821		2.005		1.802		1.71		1.799		0.911		0.636		-0.132		0.625

		mem6		1.676		1.788		1.957		1.707		1.703		1.499		0.86		0.674		0.193		0.707

		mem7		1.706		1.834		1.799		1.71		1.573		1.463		0.567		0.531		-0.156		0.53

		mem8		0.998		1.091		1.139		0.892		0.905		0.962		0.304		0		-0.017		0.31

		mem9		1.247		1.279		1.305		1.09		1.086		1.101		0.513		0.246		-0.309		0.231

		mem10		1.232		1.256		1.024		0.896		1.035		1.274		0.64		0.226		-0.082		0.29

		mem11		1.146		1.274		1.138		0.973		0.922		1.045		0.124		-0.212		-0.618		0.147

		mem12		0.935		1.081		1.048		0.983		0.965		1.032		0.096		0.063		-0.29		0.068

		mem13		1.337		1.336		1.254		0.962		0.988		1.078		0.423		-0.216		-0.567		0.146

		mem14		1.438		1.694		1.698		1.621		1.654		1.37		0.425		0.287		-0.414		0.407

		mem15		1.481		1.658		1.789		1.519		1.498		1.195		0.667		0.486		-0.114		0.286

		18

				2007.8.15		16		17		18		19		20		21		22		23		24

		mem1		0.381		0.519		-0.566		-0.469		-1.192		-1.05		-1.713		-0.732		-1.73		-1.603

		mem2		2.026		2.66		1.806		1.652		1.122		0.671		0.271		1.07		0.341		0.7

		mem3		2.007		2.499		1.741		1.567		0.798		0.691		0.416		1.297		-0.159		-0.055

		mem4		2.319		2.753		1.709		1.788		1.047		0.545		0.008		1.614		0.341		0.487

		mem5		2.445		2.756		2.037		1.867		1.082		1.405		0.779		0.975		0.099		0.496

		mem6		2.368		2.682		1.982		1.949		1.265		1.014		0.46		1.472		0.507		0.55

		mem7		2.465		2.84		1.787		1.809		0.837		0.912		0.364		1.543		-0.06		0.424

		mem8		-0.198		-0.051		-0.785		-0.909		-1.396		-1.576		-1.936		-1.111		-1.718		-1.72

		mem9		0.197		0.405		-0.498		-0.578		-1.252		-1.269		-1.474		-0.666		-2.23		-1.925

		mem10		0.2		0.418		-0.97		-0.895		-1.306		-0.844		-1.591		-0.311		-1.526		-1.566

		mem11		0.334		0.521		-0.709		-0.923		-1.663		-1.372		-1.857		-1.452		-2.398		-1.804

		mem12		0.042		0.257		-0.791		-0.57		-1.207		-1.271		-2.001		-0.472		-1.772		-1.768

		mem13		0.483		0.568		-0.486		-0.63		-1.293		-1.027		-1.642		-1.42		-1.977		-1.539

		mem14		2.332		2.755		1.75		1.8		1.026		0.942		0.221		0.991		0.231		0.7

		mem15		2.044		2.447		1.827		1.799		0.967		0.567		0.36		1.575		-0.207		-0.176

		24

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.381		0.459		-0.092		0.028		-0.694		-0.087		-1.02		-0.467		-0.972		-0.278

		mem2		0.297		0.671		0.293		0.23		-0.389		-0.403		-0.888		-0.245		-0.935		0.25

		mem3		0.161		0.64		0.113		0.179		-0.782		-0.393		-0.999		-0.286		-1.286		-0.516

		mem4		0.343		0.62		0.19		0.215		-0.637		-0.599		-1.294		-0.011		-0.813		0.174

		mem5		0.593		0.755		0.454		0.288		-0.677		0.28		-0.718		-0.624		-1.164		-0.065

		mem6		0.549		0.654		0.396		0.414		-0.494		-0.132		-0.82		-0.134		-0.774		0.034

		mem7		0.449		0.784		0.211		0.301		-0.864		-0.276		-1.168		-0.146		-1.208		-0.054

		mem8		0.055		0.008		-0.384		-0.423		-0.883		-0.686		-1.168		-0.645		-0.922		-0.455

		mem9		0.277		0.426		-0.105		-0.064		-0.707		-0.351		-0.827		-0.478		-1.517		-0.553

		mem10		0.329		0.357		-0.299		-0.2		-0.574		0.058		-0.911		0.095		-0.868		-0.037

		mem11		0.356		0.536		-0.109		-0.21		-0.981		-0.457		-1.075		-1.001		-1.434		-0.602

		mem12		0.134		0.209		-0.408		-0.214		-0.784		-0.406		-1.221		-0.175		-1.124		-0.456

		mem13		0.539		0.456		0.057		-0.29		-0.776		0.041		-0.955		-0.957		-1.16		-0.21

		mem14		0.398		0.591		0.147		0.19		-0.66		-0.168		-1.22		-0.512		-1.058		0.193

		mem15		0.25		0.476		0.201		0.198		-0.826		-0.633		-0.971		-0.204		-1.401		-0.561

		30

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		1.101		0.964		0.688		0.547		0.377		0.984		-0.014		-0.147		0.062		0.21

		mem2		0.377		0.282		0.114		-0.057		-0.19		0.214		-0.389		-0.529		-0.713		0.099

		mem3		0.338		0.587		-0.022		0.029		-0.757		-0.047		-0.709		-0.62		-1.006		-0.425

		mem4		0.277		0.358		0.028		-0.187		-0.487		-0.169		-0.88		-0.4		-0.574		-0.017

		mem5		0.535		0.396		0.227		-0.165		-0.677		0.522		-0.701		-1.234		-1.105		-0.003

		mem6		0.671		0.374		0.162		-0.082		-0.335		0.314		-0.448		-0.508		-0.447		-0.052

		mem7		0.272		0.422		0.025		0.025		-0.912		-0.012		-1.006		-0.681		-1.131		-0.037

		mem8		0.899		0.737		0.396		0.248		0.246		0.655		-0.086		-0.114		0.496		0.083

		mem9		1.025		1.074		0.789		0.735		0.469		0.925		0.163		-0.255		-0.52		-0.037

		mem10		1.042		0.887		0.694		0.536		0.632		1.124		0.067		0.316		0.023		0.453

		mem11		1.078		1.107		0.676		0.462		0.224		0.697		-0.095		-0.54		-0.101		0.039

		mem12		0.877		0.765		0.268		0.355		0.197		0.558		-0.177		-0.026		-0.18		-0.038

		mem13		1.224		0.943		0.905		0.254		0.355		1.134		-0.089		-0.531		0.028		0.309

		mem14		0.324		0.343		-0.027		-0.132		-0.66		-0.07		-1.028		-0.994		-0.946		0.194

		mem15		0.247		0.136		-0.062		-0.224		-0.686		-0.133		-0.54		-0.617		-1.071		-0.531

		36

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.701		0.769		0.21		0.149		-0.542		-0.02		-0.95		-0.986		-0.975		-0.394

		mem2		1.382		1.69		1.43		1.146		0.334		0.521		0.013		-0.131		-0.302		0.519

		mem3		1.117		1.987		1.064		1.057		-0.058		0.456		-0.272		-0.734		-0.824		-0.314

		mem4		1.281		1.678		1.267		1.073		0.036		0.2		-0.22		0.169		-0.248		0.197

		mem5		1.609		2.052		1.675		0.97		0.072		1.119		-0.906		-1.388		-0.375		0.43

		mem6		1.703		1.842		1.554		1.235		0.464		0.692		0.06		-0.074		-0.08		0.082

		mem7		1.445		1.991		1.431		1.181		-0.356		0.406		-0.504		-0.798		-0.669		0.515

		mem8		0.626		0.382		-0.29		-0.232		-0.546		-0.431		-1.01		-0.992		-0.785		-0.709

		mem9		0.634		0.815		0.277		0.256		-0.476		0.044		-0.802		-1.628		-1.727		-0.498

		mem10		0.691		0.577		-0.136		-0.004		-0.387		0.094		-0.866		-0.64		-1.161		-0.193

		mem11		0.675		0.855		-0.153		-0.349		-0.854		-0.318		-1.398		-1.505		-1.287		-0.786

		mem12		0.423		0.465		-0.244		0.056		-0.799		-0.498		-1.031		-0.959		-1.448		-0.529

		mem13		0.719		0.792		0.557		-0.223		-0.529		0.093		-1.171		-1.592		-1.143		-0.241

		mem14		1.266		1.74		1.384		0.937		-0.181		0.356		-0.419		-0.721		-0.296		0.683

		mem15		1.351		1.584		1.285		0.916		-0.075		0.265		-0.085		-0.444		-1.014		-0.357

		after		6

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.243		0.206		0.087		0.081		0.012		0.483		0.103		-0.319		-0.61		0.005

		mem2		-0.102		-0.02		-0.074		-0.124		0.005		0.218		0.02		-0.34		-0.548		-0.156

		mem3		-0.171		-0.003		-0.023		-0.08		0.004		-0.052		-0.26		-0.431		-0.521		-0.267

		mem4		-0.073		-0.007		-0.121		-0.128		-0.053		0.093		-0.103		-0.515		-0.49		-0.204

		mem5		0.02		0.131		0.075		0.001		0.038		0.17		-0.124		-0.343		-0.679		-0.305

		mem6		0.057		0.09		0.018		-0.043		0.018		0.173		0.016		-0.315		-0.544		-0.23

		mem7		-0.11		0.043		-0.077		-0.08		-0.018		0.086		-0.251		-0.537		-0.63		-0.271

		mem8		0.067		0.007		-0.016		-0.057		-0.073		0.34		0.028		-0.406		-0.61		0.057

		mem9		0.054		0.124		0.028		0.045		0.03		0.38		0.125		-0.235		-0.615		-0.083

		mem10		0.334		0.187		-0.066		-0.011		0.023		0.547		0.405		-0.144		-0.404		0.067

		mem11		0.206		0.2		-0.029		0.048		0.046		0.458		-0.111		-0.411		-0.729		0.008

		mem12		0.082		0.048		0.001		0.015		-0.026		0.397		-0.011		-0.379		-0.546		-0.067

		mem13		0.314		0.237		0.069		0.054		-0.025		0.458		0.092		-0.375		-0.806		-0.018

		mem14		-0.103		0.04		-0.072		-0.075		-0.024		0.068		-0.357		-0.602		-0.837		-0.328

		mem15		-0.054		-0.021		-0.07		-0.146		-0.125		0.045		-0.038		-0.419		-0.519		-0.268

		12

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.273		0.316		0.218		0.047		0.001		0.128		-0.664		-0.887		-1.121		-0.511

		mem2		0.165		0.292		0.439		0.138		0.253		-0.011		-0.749		-0.796		-1.159		-0.319

		mem3		0.143		0.246		0.446		0.118		0.05		-0.222		-0.79		-0.785		-1.348		-0.778

		mem4		0.302		0.424		0.32		0.16		0.104		-0.279		-1.03		-0.941		-1.214		-0.595

		mem5		0.338		0.43		0.579		0.335		0.223		0.298		-0.584		-0.777		-1.458		-0.565

		mem6		0.309		0.398		0.531		0.239		0.217		-0.003		-0.634		-0.739		-1.133		-0.483

		mem7		0.339		0.444		0.373		0.242		0.087		-0.038		-0.927		-0.882		-1.483		-0.66

		mem8		0.014		0.087		0.112		-0.149		-0.131		-0.071		-0.736		-0.973		-0.896		-0.451

		mem9		0.262		0.275		0.278		0.049		0.049		0.069		-0.528		-0.727		-1.188		-0.53

		mem10		0.247		0.252		-0.003		-0.145		-0.001		0.241		-0.401		-0.747		-0.961		-0.471

		mem11		0.161		0.27		0.111		-0.068		-0.114		0.012		-0.916		-1.185		-1.497		-0.614

		mem12		-0.05		0.078		0.021		-0.058		-0.071		-0.001		-0.945		-0.91		-1.169		-0.694

		mem13		0.352		0.333		0.227		-0.079		-0.049		0.045		-0.617		-1.189		-1.446		-0.615

		mem14		0.071		0.304		0.272		0.153		0.167		-0.131		-1.069		-1.126		-1.74		-0.783

		mem15		0.114		0.268		0.364		0.052		0.012		-0.306		-0.827		-0.927		-1.441		-0.904

		18

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.487		0.595		-0.535		-0.373		-1.035		-0.775		-1.345		-0.226		-1.189		-0.924

		mem2		0.533		1.091		0.128		-0.042		-0.581		-0.963		-1.283		-0.365		-1.088		-0.595

		mem3		0.513		0.93		0.062		-0.127		-0.905		-0.943		-1.139		-0.138		-1.588		-1.35

		mem4		0.826		1.184		0.031		0.094		-0.656		-1.089		-1.546		0.179		-1.088		-0.808

		mem5		0.951		1.187		0.359		0.173		-0.621		-0.228		-0.776		-0.46		-1.33		-0.799

		mem6		0.874		1.113		0.304		0.255		-0.437		-0.619		-1.094		0.037		-0.922		-0.744

		mem7		0.972		1.271		0.108		0.115		-0.865		-0.721		-1.19		0.108		-1.489		-0.87

		mem8		-0.092		0.024		-0.754		-0.813		-1.238		-1.301		-1.567		-0.606		-1.177		-1.041

		mem9		0.303		0.481		-0.467		-0.482		-1.094		-0.994		-1.105		-0.161		-1.689		-1.246

		mem10		0.306		0.494		-0.938		-0.799		-1.148		-0.569		-1.223		0.194		-0.985		-0.887

		mem11		0.44		0.596		-0.678		-0.827		-1.505		-1.097		-1.489		-0.946		-1.857		-1.125

		mem12		0.148		0.333		-0.76		-0.474		-1.049		-0.995		-1.632		0.034		-1.231		-1.089

		mem13		0.589		0.644		-0.455		-0.534		-1.135		-0.752		-1.274		-0.914		-1.436		-0.86

		mem14		0.838		1.186		0.072		0.106		-0.676		-0.691		-1.333		-0.444		-1.199		-0.595

		mem15		0.55		0.878		0.149		0.105		-0.736		-1.067		-1.194		0.14		-1.636		-1.471

		24

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.113		0.189		-0.37		-0.203		-0.882		-0.179		-1.076		-0.414		-0.873		-0.074

		mem2		-0.075		0.299		-0.106		-0.155		-0.761		-0.671		-1.099		-0.334		-0.988		0.31

		mem3		-0.211		0.268		-0.286		-0.205		-1.153		-0.66		-1.21		-0.374		-1.339		-0.456

		mem4		-0.029		0.248		-0.21		-0.169		-1.009		-0.867		-1.505		-0.1		-0.866		0.234

		mem5		0.221		0.383		0.055		-0.097		-1.049		0.013		-0.929		-0.713		-1.218		-0.005

		mem6		0.177		0.282		-0.004		0.029		-0.865		-0.399		-1.032		-0.223		-0.827		0.094

		mem7		0.077		0.412		-0.189		-0.083		-1.236		-0.543		-1.379		-0.235		-1.261		0.006

		mem8		-0.213		-0.262		-0.662		-0.654		-1.071		-0.778		-1.224		-0.592		-0.823		-0.252

		mem9		0.009		0.155		-0.383		-0.294		-0.895		-0.443		-0.883		-0.425		-1.418		-0.35

		mem10		0.061		0.087		-0.577		-0.431		-0.763		-0.034		-0.966		0.148		-0.769		0.167

		mem11		0.088		0.266		-0.387		-0.441		-1.17		-0.549		-1.131		-0.948		-1.335		-0.399

		mem12		-0.134		-0.061		-0.686		-0.444		-0.972		-0.498		-1.276		-0.122		-1.025		-0.253

		mem13		0.27		0.185		-0.221		-0.521		-0.964		-0.051		-1.011		-0.904		-1.061		-0.007

		mem14		0.026		0.219		-0.252		-0.194		-1.031		-0.435		-1.431		-0.601		-1.111		0.253

		mem15		-0.122		0.103		-0.198		-0.186		-1.197		-0.9		-1.182		-0.293		-1.454		-0.501

		30

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.179		0.032		-0.243		-0.358		-0.483		0.177		-0.832		-0.879		-0.577		-0.359

		mem2		0.087		-0.014		-0.19		-0.338		-0.436		0.055		-0.547		-0.6		-0.707		0.2

		mem3		0.048		0.29		-0.325		-0.253		-1.002		-0.206		-0.867		-0.691		-1.001		-0.325

		mem4		-0.013		0.061		-0.276		-0.469		-0.733		-0.329		-1.039		-0.471		-0.569		0.083

		mem5		0.245		0.099		-0.077		-0.446		-0.923		0.363		-0.859		-1.305		-1.1		0.098

		mem6		0.381		0.077		-0.142		-0.364		-0.581		0.155		-0.606		-0.579		-0.441		0.049

		mem7		-0.018		0.125		-0.279		-0.256		-1.158		-0.172		-1.165		-0.752		-1.126		0.064

		mem8		-0.023		-0.195		-0.536		-0.657		-0.613		-0.153		-0.903		-0.846		-0.144		-0.486

		mem9		0.103		0.142		-0.143		-0.169		-0.391		0.117		-0.655		-0.987		-1.159		-0.606

		mem10		0.12		-0.044		-0.238		-0.369		-0.227		0.317		-0.751		-0.416		-0.617		-0.116

		mem11		0.156		0.175		-0.255		-0.442		-0.636		-0.11		-0.913		-1.272		-0.741		-0.53

		mem12		-0.045		-0.167		-0.664		-0.55		-0.663		-0.249		-0.995		-0.758		-0.82		-0.607

		mem13		0.303		0.011		-0.027		-0.651		-0.504		0.327		-0.907		-1.264		-0.612		-0.26

		mem14		0.034		0.046		-0.331		-0.413		-0.905		-0.229		-1.187		-1.065		-0.941		0.295

		mem15		-0.043		-0.161		-0.365		-0.506		-0.932		-0.292		-0.698		-0.688		-1.066		-0.431

		36

				15日		16日		17日		18日		19日		20日		21日		22日		23日		24日

		mem1		0.191		0.217		-0.35		-0.422		-1.06		-0.482		-1.309		-1.296		-1.151		-0.434

		mem2		0.228		0.478		0.2		-0.143		-0.966		-0.756		-1.141		-1.221		-1.254		-0.288

		mem3		-0.037		0.776		-0.166		-0.233		-1.358		-0.821		-1.427		-1.825		-1.776		-1.12

		mem4		0.127		0.467		0.037		-0.216		-1.264		-1.078		-1.375		-0.922		-1.201		-0.61

		mem5		0.455		0.84		0.445		-0.319		-1.228		-0.158		-2.06		-2.478		-1.328		-0.376

		mem6		0.549		0.631		0.324		-0.054		-0.836		-0.586		-1.094		-1.164		-1.033		-0.724

		mem7		0.291		0.78		0.201		-0.108		-1.656		-0.871		-1.658		-1.888		-1.621		-0.291

		mem8		0.116		-0.169		-0.851		-0.804		-1.064		-0.893		-1.369		-1.302		-0.961		-0.749

		mem9		0.123		0.264		-0.283		-0.316		-0.994		-0.419		-1.161		-1.937		-1.903		-0.538

		mem10		0.181		0.026		-0.697		-0.576		-0.905		-0.368		-1.225		-0.949		-1.337		-0.233

		mem11		0.164		0.304		-0.713		-0.92		-1.372		-0.781		-1.757		-1.814		-1.462		-0.826

		mem12		-0.087		-0.087		-0.804		-0.515		-1.317		-0.96		-1.39		-1.268		-1.624		-0.569

		mem13		0.209		0.24		-0.003		-0.794		-1.047		-0.37		-1.529		-1.902		-1.319		-0.281

		mem14		0.112		0.529		0.154		-0.352		-1.481		-0.922		-1.574		-1.812		-1.248		-0.123

		mem15		0.197		0.372		0.055		-0.374		-1.374		-1.012		-1.24		-1.534		-1.967		-1.163
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