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[bookmark: _Toc502755783]Abstract


The City of Valenzuela is one of the manufacturing hubs of the Philippines, however, it is also known as one of the most flood-prone areas in the country. This study traces the impacts of climate change-related disasters such as flooding on the local economy of Valenzuela using a dynamic CGE model calibrated to city-level SAM. This paper improves on past attempts to model city-level economy using CGE by using a SAM that is constructed from LGU database of firms and by computing the shocks from regression analysis of climate and economic variables. 
Simulation results show that impacts of flooding on output vary across sectors. A resilience index is computed across sectors to simplify comparison. This paper also compares the impact of flooding on an economy at different levels of growth. This was done by comparing the model solution when the TFP is both increased which depict an economy with higher growth, and when it is reduced which depicts an economy that grows slower. Simulation result shows that cities that grow faster are more resilient.
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[bookmark: _Toc37076111]1. Introduction 
The City of Valenzuela has been one of the manufacturing hubs in the Philippines. Being known as the “Gateway of the North”, the city provides jobs not only for residents in Metro Manila, but also from those residing in Bulacan and other provinces north of the city. Valenzuela alongside the cities of Caloocan, Malabon, and Navotas (collectively known as Camanava) comprise the third district of Metro Manila. Camanava, however, is also known for being one of the country’s most flood-prone areas.
The impacts of flooding events have been assessed in various methods across the different fields in the Philippines. Yet, most of these studies focus on on-site damage accounting. Other studies exploit windspeed or rainfall exposure to households using national surveys. Yet, very little has been studied on the impacts of constant flooding to a city’s economy. 
The research, therefore, builds on previous work on city-level assessment of economic impacts using CGE analysis (Tuaño, Muyrong, and Clarete 2016). It features certain innovations that allows for linking rainfall and flood map data to economic production. This then allows for the CGE model to assess the impacts of potential disruptions to the entire city economy. 
[bookmark: _Toc37076112]2. Review of Literature
The 2018 World Disaster Report, using the data from the Emergency Events Database (EM-DAT) of the Centre for the Research on the Epidemiology of Disasters (CRED), reports that 186 out of 3,751 (5.0%) natural hazards happened in the Philippines over the last 10 years (IFRC 2018, 179). It also reports that these hazards affected 105 billion people out of 1 billion (5.3%) worldwide. The Philippines therefore ranks third in both the country most affected by natural hazards and the country with the greatest number of people affected. However, the report does not include the Philippines among the top ten countries affected when it comes to recorded costs of damages suggesting that accounting of disaster damages must be undervalued in the country.
Econometric techniques in climate change studies are utilized to evaluate the impacts of climate change variables on socio-economic variables. In the Philippines, household-level analyses are common using the Philippine Family Income and Expenditure Survey (Anttila-Hughes and Hsiang 2013; Bayudan-Dacuycuy and Baje 2019). On the other hand, the input-output (IO)-based multiplier analysis attempt to provide an economy-wide analysis given interdependence across sectors (Yu, Tan, and Santos 2013).  However, these approaches remain partial and sometimes static. Econometric models used in analyzing climate change often focus on effects on specific segments of the economy such as household consumption and welfare, or on firm profitability, among others. Meanwhile, input-output analysis covers a broader set of sectors in the economy although the focus is usually on how linkages across various sector create multiplier effects for output.[footnoteRef:2]   [2:  Both these approaches can accommodate dynamic analysis when specified correctly.] 

Studies that seek to provide system-wide analysis may either include natural systems through the system dynamics (SD) approach or may be focused on economic impacts alone through the CGE analysis. While the former would usually be implemented by environmental scientists, the latter is implemented by economists. Despite this, both methodologies attempt to provide linkages across various factors and both seek to trace the impacts of climate change events across these variables.
In response to this need for localized studies that can be designed to inform local policymakers, Tuaño, Muyrong, and Clarete (2016) implemented a CGE analysis of the impacts of Typhoon Ondoy in the cities of Pasig and Marikina. Using a city-level social accounting matrix (SAM), the study highlights that both cities may have lost a total of PHP 22.54 billion, 90 percent of which represent the loss of Pasig City. Taking advantage of the so-called equivalent variation (EV) of income embedded in the microeconomic model of the CGE, they also estimate how much people may be willing to pay in order to not suffer from the consequences of extreme flooding. For the case of Pasig, it is estimate that the residents must be willing to pay PHP 12 billion, the cumulative value of their welfare change from baseline over 28 weeks. The case of Marikina City however showed increase in overall welfare by a cumulative sum over 16 weeks before returning to normal which may be explained due to the reduction in prices that resulted in the city’s CGE model as a result of changes in labor and capital availability.
The study, however, shows that more improvements to the CGE modelling at the city level is necessary to improve estimates of economic impacts. For instance, the CGE analysis for Marikina and Pasig involve estimating the SAM using secondary data rather than data from the city. Furthermore, simulation scenarios on the impacts of flooding to capital and labor availability come from recall of interviewees rather than from a survey of firms.
[bookmark: _Toc37076113]3. Research Methodology
The current CGE model analysis implements a series of innovations. First innovation is a response to the need to allow for the downloading of both the results and methodology to the agencies that can directly address the economic impacts. Hence, the data used in the CGE model had to be calibrated at the city level that would allow the study to be directly communicated with the local government units (LGUs) of the two cities in the analysis. The social accounting matrix (SAM) is therefore constructed for the cities of Valenzuela and Pasig using data primarily from LGU database of firms and secondary sources. 
Secondly, hazard data are used to construct simulation scenarios for the CGE model. CGE models allow simulation of economy-wide impacts of shocks due to climate change. To do this, one has to find the relationship between climate-related variables and some economic variables, such as labor and capital endowment. The response of economic variables to changes in climate variables is introduced as a shock to the CGE model. While it is possible to use assumed values of shocks in constructing simulation scenarios, in this paper, the magnitude of shock is computed by estimating the relationship between climate variables and shock variables empirically. 
Final innovation is related to implementing a dynamic (i.e. multi-week) CGE analysis to highlight impacts of climate event to a local economy on a weekly basis. As extreme climate events happen only at a specific time within a year, the city-level data has also been brought down to weekly levels. In the same manner, the CGE model was programmed to be ran for 52 weeks (i.e. a year) against a weekly ‘factor recovery matrix’ that highlights how much of labor and capital becomes available or ‘operable’ for the various economic sectors as the economy recovers over time.
[bookmark: _Toc37076114]3.1. Theoretical framework
This part of the paper describes the recursive multi-week CGE model applied to the cities used in this study. The model tracks the different payment flows and exchanges that institutions of the economy undertake. Figure 1 illustrates the range of transactions in the economy involving the services of productive resources, intermediate inputs, and final outputs. Payment flows between institutions cover the transfer of ownership of intermediate inputs, products, and primary factor services in the economy. See Appendix 1 in for the mathematical model.
Agents, incomes, and spending. There are five institutions or agents in the model: households, firms, government, financial intermediaries, and the foreign sector Except for households, each of these institutions is represented by one representative agent. Agents generate incomes and spend the same on the products and services produced in the economy, or provide exogenous net income transfers to other institutions. Households and businesses pay taxes to the government. Agents save part of their incomes. These institutions and the corresponding flows across them is shown in Figure 1.
[bookmark: _Toc34997807][bookmark: _Toc37076947]Figure 1. Economic flows in a computable general equilibrium model 
[image: ]
Source: Modified from Markusen and Rutherford (2004, 141, 147)
Income levels differentiate types of households. Households generate their incomes from selling the services of the primary factors they own (fr0) to firms, which will then be used in production. These include wages of high- and low-skilled labor, as well as returns to capital and agricultural lands. Other income components include exogenous transfers from other institutions (tr0), particularly from the government. Households pay income taxes (it0), purchase goods and services for final consumption (c0), including public goods spent by the government (g0). 
Firms utilize intermediate inputs (id0) from other firms, and factors from households (fd0) and firms to produce goods, which are either sold domestically (d0) or are exported abroad (x0). Locally produced goods to be sold in the home market and imported products and services (m0) make up the intermediate inputs, as well as products used in final consumption by households and other agents. A hypothetical composite product of both types of goods—called the “Armington good” (a0) (Armington 1969)—conveniently represents all the goods and services sold in the economy.  
Net income transfers between the economy and the foreign sector are exogenous. These transfers include net remittances of incomes of the labor force working abroad, profits of the capital that is invested overseas, and net purchases of financial assets. The exchange rate is endogenous; its level changes depending on the net flows of merchandise and services trade between the country and the rest of the world.
On the other hand, government receives taxes from households (it0) and from enterprises (et0), and spends these on transfers to households. The representative financial intermediary receives savings from different institutions including households (hs0), business enterprises (es0), government (gs0), and the foreign sector (fs0). It uses the aggregate savings to invest in new capital assets in the economy (i0), thereby increasing the stock of capital available for use in the following time period. In the short-run model used in this paper—the time period being a week—there is no saving and investment in new capital.
The interdependencies of the agents in the economy depicted in Figure 1 imply that any disruption in one part of the economy will affect the rest of the economy. For example, a loss of productive factors due to a disruption in the flow of capital, for example, will reduce output in the economy and, therefore, will reduce the total amount of goods available for household consumption, firm investment, and government spending. This will lower household incomes and total investment in the economy. 
Equilibrium conditions. The basic CGE model used in this paper is described in Rutherford (1999) and Rutherford and Paltsev (1999). The model is a standard Walrasian model with neoclassical closures (i.e., total spending of all agents equals exactly their aggregate incomes). While other agents save, the act of saving represents a purchase of financial asset from the financial intermediary. It models a typical economy where firms maximize their profits subject to technology and input constraints. Endowed with primary factors, households maximize their respective utilities consistent with their budget constraints. Both households and firms are presumed to be price takers, and markets are perfectly competitive. The optimization behaviors of economic agents in the model produce market demands and supplies of goods, services, and factors of production. The corresponding markets settle to equilibrium with appropriate adjustments to commodity and factor prices. 
[bookmark: _Toc37076115]3.2. Valenzuela City SAM vis-à-vis its sectoral flooding situation
Since its independence from Bulacan in 1975, Valenzuela has been impressively developing its economy specifically its infrastructures which eventually led it to be one of the country’s highly urbanized cities, as reinstated by the Republic Act No. 8526. Geographically, it is bordered by four major interconnecting rivers, namely, Meycauayan River, Polo River, Calooing River and Tullahan River. With only an average elevation of 2.0m above sea level, the city is within an area that has a 16% frequency of tropical cyclones which makes it vulnerable to flooding during high tides and flash floods on rainy seasons.
[bookmark: _Toc37076948]Figure 2. Barangays in the City of Valenzuela 
[image: ]
Image from Roel Balingit with a creative commons license
Since its early 1980, flood waters grew higher to the point that even the areas not usually affected by flood are inundated. Its Liquefaction Overlay Zone showed that almost one-third of the city has high susceptibility of liquefication i.e. a phenomenon where a saturated or partially saturated soil substantially losses strength and stiffness in response to applied stress such as earthquakes and climate change, causing it to behave like liquid.  The low-lying area combined with insufficient drainage and improper waste disposal allowed flood water to stay for weeks causing people who are stranded prone to water-borne diseases and businesses to close. During its 1990s, fishponds and farmlands in which it is mostly dependent on started yielding low production and was eventually converted to residences and subdivisions. 
City Economy. In order to transform data from the 2015 List of Establishments of the Business Permit and Licensing Office (BPLO), the categorization used by the city was transformed into Philippine Standard Industry Classification (PSIC) codes (see Appendix 2). 
[bookmark: _Toc37076949][bookmark: _Hlk10674366]Figure 3. Distribution of establishments in industry in the City of Valenzuela
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Source of basic data: City Planning and Development Office, Valenzuela City
[bookmark: _Toc37076950]Figure 4. Distribution of establishments in services in the City of Valenzuela
	Distribution by number of establishments
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Source of basic data: City Planning and Development Office, Valenzuela City
As it is already well-known, Valenzuela City is a popular location for manufacturing firms in the National Capital Region. In fact, different forms of manufacturing firms comprise almost 15% of all establishments for year 2015 in the city based on the database of BPLO (Figure 3). Revenue data from the same database, however, reveals that manufacturing firms comprise of around 65% of revenues in Valenzuela for the year 2015. This is indicative of the size of these firms. Table 1 below further shows a disaggregation of manufacturing activities inside the city. As it is already known, rubber and plastic industries produce the most with their sales comprising around 15% of the revenues. The second and third largest manufacturing sectors are the food & beverages and the metals sectors, respectively. 
The other big sector is the wholesale and retail trade & maintenance and repair, which comprises more than a third of the total number of establishments (Figure 4). Albeit, their revenues only make up a quarter of the total revenues. Such can be expected that cities like Valenzuela with large manufacturing sectors also involve a lot of scrap recycling on top of the usual wholesale and retail trade. The database also reveals a significant number of firms involved in transport, storage & communication at 12.4%, albeit their contribution revenues are low at 2%. Another interesting result is the number of apartment rental businesses comprising almost 15% of all registered establishment most probably catering to the factory workers. However, real estate only comprises 1% of the total revenue.
Valenzuela City SAM. A SAM is a database that summarizes the flow of resources and economic transactions across producers, households, government, firms, financial institutions, and the rest of the world. In actuality, the SAM takes the form of a square matrix where rows and columns are labeled according to the accounts they represent: economic activities, commodities, households, firms, government, savings-investment and rest of the world (Figure 5). Each cell in the SAM corresponds to payments made by the column entity to the row entity. For instance, the cell corresponding to (Household, Service) refers to payments made by household for services. Similarly, the cell (Agriculture, Manufacturing) is the amount paid by agricultural producers for intermediate inputs such as agricultural equipment produced by manufacturers. The sum of cells along a column is the total expenditure made by the corresponding entity. Meanwhile, the sum of cells in a row is the total income of an economic agent. 
[bookmark: _Toc37076951]Figure 5. A social accounting matrix
	
	Activity
	Commodity
	Labor
	Capital
	Household
	Firm
	Government
	Savings-Investment
	Rest of the World
	Total

	Activity
	
	
	
	
	
	
	
	
	
	

	Commodity
	
	
	
	
	
	
	
	
	
	

	Labor
	
	
	
	
	
	
	
	
	
	

	Capital
	
	
	
	
	
	
	
	
	
	

	Household
	
	
	
	
	
	
	
	
	
	

	Firm
	
	
	
	
	
	
	
	
	
	

	Government
	
	
	
	
	
	
	
	
	
	

	Savings-Investment
	
	
	
	
	
	
	
	
	
	

	Rest of the World
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	


Source: Adapted from Cororaton (2003, 1)
The SAM shows the total value created in the economy from both expenditure and production sides. On the expenditure side, the gross value added (GDP) is the sum of all spending of institutional accounts (households, firms, government, saving-investment and rest of the world):

On the production side, value added can be expressed as the sum of payments made by production sectors to factors of production:

The SAM also presents a snapshot of the production technologies existing across different sectors. Production technology is the combination of intermediate inputs and factors of production necessary to produce a unit of output. However, the figures in a SAM are expressed not in terms of number of units but in terms of total values consumed by a production sector so one has to compute the ratios of each input consumed by a sector to total inputs consumed. 
SAMs are snapshots of an economy in a given base period. The values in the SAM are baseline scenarios from which counterfactual solutions produced by CGE model will be compared. In this paper, city-level SAMs are used instead of an economy-wide SAM because this paper focuses on how equilibrium in city-level economies changes in the presence of shocks.  
The SAM is composed of several accounts: activities, commodities, factors of production, and institutional accounts. The columns of the SAM correspond to these accounts. The row labels of a SAM mirror the column labels. Table 1 lists the sectors in the Valenzuela City SAM.
[bookmark: _Toc473816959][bookmark: _Toc34060975][bookmark: _Toc34996688][bookmark: _Toc37077451]Table 1. Sectors in Valenzuela City SAM
	Code
	Sector name

	agri
	Agriculture

	fish
	Fishery

	ming
	Mining

	food
	Food manufacturing

	
	

	text
	Textile, garments and leather

	wood
	Wood, bamboo, cane and rattan articles

	papr
	Paper and paper products

	chem
	Chemicals

	rupl
	Rubber and plastic products

	nmet
	Non-metallic mineral products

	metl
	Metals

	mach
	Computer, machinery and equipment

	treq
	Transport equipment

	otmn
	Miscellaneous manufactures, nec

	util
	Utilities

	cons
	Construction

	trad
	Wholesale and retail trade and Maintenance and repair of motor vehicles

	tran
	Transportation, storage and communication

	fina
	Financial intermediation

	real
	Real estate

	busa
	Business activities

	ppsr
	Public Administration and Defense; Compulsory social security

	educ
	Education

	heal
	Human Health and Social Work Activities

	htrt
	Accommodation and Food Service Activities

	otsr
	Other Service Activities, nec


Source: Authors’ construction
Multi-week factor recovery matrix. In order to introduce shocks to labor and capital availability due to a climate event, information from the regression analysis and business sector representatives alongside barangay-level flooding data and establishment data for the cities of Valenzuela are used to construct a “factor recovery matrix”. This matrix contains scenarios that will be considered as shocks to the economic system being modeled. The steps used by the team to construct these factor recovery matrices for the cities of Valenzuela and Pasig therefore include:
1. Estimate initial shock (i.e. within first week after climate event) to all the economic sectors using information from regression analysis and from business sector representatives; 
2. Obtain sectoral level estimates of recovery over the next 51 weeks using information from the business sector representatives;
3. Translate spatial (i.e. barangay-level) flooding data into sectoral flooding data using the distribution of economic sectors across barangay to derive an estimate how much of each sector’s production is affected by flooding; and
4. Use the sectoral-level estimates of affected operations to revise sectoral level estimates of recovery from Step 2.

Such matrices trace labor and capital availability over weekly time periods across all the economic sectors included in the SAM. The recovery matrix contains values between 0 and 1. Unlike Yu, Tan and Santos (2013) however, a value of 0 means that no amount of capital or labor is available for production. On the other hand, a value of 1 means that all of the capital and labor are available for production. It therefore has a dimension of 52 weeks times the number of sectors in the SAM. It can then trace how labor and capital become more available for production over time across the various economic sectors.

Data on barangay-level flood maps constructed from historical rainfall data from Project Noah prepared by the Manila Observatory[footnoteRef:3] are also combined with data on barangay-level distribution of business establishments across the various sectors from the List of Establishments provided by the LGUs Business Permits and Licensing Office (BPLO) to estimate the percentage of affected area per barangay. This therefore allows for an estimate of how much of each sector is affected by potential flooding by assuming that the percentage of flooding per barangay is the same percentage of production is affected by flooding. These floods maps are available for three types of flooding with various intensities. The flooding scenario in ‘100-year flood’ refers to rainfall scenarios that occur once every 100 years, ‘25-year flood’ refers to rainfall scenarios that occur every 25 years, and ‘5-year flood’ referring to the rainfall scenarios that are most common. [3:  The construction of the factor recovery matrix use flood maps data prepared by the team from the Geomatics for Environment and Development of the Manila Observatory led by Dr. May Celine Thelma M. Vicente.] 


Since not all firms are affected by flooding, information on flooding may be necessary in order to improve the recovery estimates. In Valenzuela, it is found that the flooding problem is varied across the barangays as shown in Table 1 below. This information on flooding intensity at different levels of probability of happening is then interacted with the various types of industry. We therefore must estimate the average flooding experienced by the various sectors whose firms scattered around the entire city as shown in Tables 2a and 2b. Finally, these estimates are then fed into the original recovery periods the following formula using weighted average:



Tables 3a and 3b show the factor recovery matrices for Valenzuela and Pasig respectively for the case of a 100-year flood.

[bookmark: _Toc34996690][bookmark: _Toc37077452]Table 2a. Percentage of total area estimated to be flooded in City of Valenzuela
	Barangay
	Total area
	5-year flood
	25-year flood
	100-year flood

	Arkong Bato
	377,287.67
	45.09
	69.22
	49.20

	Bagbaguin
	1,055,770.21
	20.23
	26.30
	19.89

	Balangkas
	1,228,414.36
	40.19
	57.87
	44.08

	Bignay
	3,327,036.21
	33.29
	43.42
	47.33

	Bisig
	147,335.37
	46.23
	67.58
	66.51

	Canumay East (Canumay)
	1,332,232.14
	23.92
	31.88
	22.10

	Canumay West (Canumay)
	1,841,591.59
	26.13
	33.31
	28.55

	Coloong
	1,965,761.51
	76.34
	89.53
	90.54

	Dalandanan
	1,198,417.85
	35.36
	55.76
	28.82

	Gen. T. De Leon
	3,395,295.12
	15.41
	21.64
	17.30

	Isla
	469,350.01
	60.72
	79.37
	70.42

	Karuhatan
	1,901,286.23
	17.95
	25.46
	16.37

	Lawang Bato
	2,730,208.43
	29.51
	37.67
	39.62

	Lingunan
	1,997,075.00
	48.33
	55.34
	56.03

	Mabolo
	93,117.42
	28.04
	66.52
	40.33

	Malanday
	2,198,044.77
	70.11
	85.98
	81.26

	Malinta
	2,063,708.73
	35.06
	42.07
	34.96

	Mapulang Lupa
	1,428,232.78
	20.39
	27.03
	19.21

	Marulas
	2,501,365.15
	34.67
	40.50
	43.45

	Maysan
	2,137,088.10
	43.34
	54.84
	46.97

	Palasan
	310,479.55
	44.07
	69.60
	88.44

	Parada
	1,457,188.08
	30.11
	39.82
	24.17

	Pariancillo Villa
	106,580.25
	36.86
	53.84
	33.63

	Paso De Blas
	1,415,403.25
	33.81
	42.81
	34.96

	Pasolo
	486,948.25
	50.85
	82.07
	65.79

	Poblacion
	35,510.91
	23.19
	45.25
	27.91

	Pulo
	50,465.29
	43.72
	77.79
	54.81

	Punturin
	1,813,096.16
	23.89
	30.29
	33.63

	Rincon
	403,907.33
	51.32
	69.97
	45.98

	Tagalag
	1,347,228.81
	78.76
	90.87
	91.75

	Ugong
	3,344,933.35
	17.78
	26.49
	27.28

	Viente Reales
	1,945,389.97
	51.45
	62.54
	60.98

	Wawang Pulo
	443,114.21
	57.56
	68.24
	

	Source: Manila Observatory



[bookmark: _Toc34996691]
[bookmark: _Toc37077453]Table 2b. Estimated extent of flooding per sector in the City of Valenzuela
	Sector
	5-year flood
	25-year flood
	100-year flood

	Food manufacturing
	37.13
	51.04
	43.87

	Textile, garments and leather
	34.47
	45.03
	38.53

	Wood, bamboo, cane and rattan articles
	36.82
	47.73
	44.39

	Paper and paper products
	33.98
	45.66
	38.96

	Chemicals
	34.70
	46.19
	38.61

	Rubber and plastic products
	35.08
	47.04
	39.26

	Non-metallic mineral products
	34.70
	46.19
	38.61

	Metals
	34.05
	43.84
	40.29

	Computer, machinery and equipment
	29.40
	37.66
	33.16

	Transport equipment
	29.40
	37.66
	33.16

	Miscellaneous manufactures, nec
	37.30
	49.13
	41.48

	Electricity, gas and water
	39.19
	51.97
	45.09

	Wholesale and retail trade and Maintenance and repair of motor vehicles
	39.20
	53.66
	45.89

	Transportation, storage and communication
	39.70
	53.92
	46.45

	Financial intermediation
	33.78
	46.95
	39.98

	Real estate
	38.63
	53.21
	45.38

	Business activities
	38.52
	52.37
	45.46

	Accommodation and Food Service Activities
	37.04
	51.47
	43.13

	Education
	36.45
	50.03
	42.07

	Human Health and Social Work Activities
	35.32
	49.16
	41.51

	Other Service Activities, nec
	36.78
	49.96
	42.64

	Source: Authors
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[bookmark: _Toc37077454]Table 3a. Capital recovery matrix for Valenzuela City in a 100-year flood scenario 
	Sectors
	Weeks

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	food
	0.56
	0.56
	0.56
	0.56
	0.57
	0.58
	0.62
	0.66
	0.70
	0.74
	0.78
	0.79
	0.86
	0.87
	0.87
	0.88
	0.89
	0.90
	0.91
	0.92
	0.93
	0.94
	0.95
	0.95
	0.96
	0.97
	0.98
	0.99
	1.00

	text
	0.61
	0.61
	0.61
	0.61
	0.62
	0.63
	0.67
	0.70
	0.74
	0.77
	0.81
	0.81
	0.87
	0.88
	0.89
	0.90
	0.91
	0.91
	0.92
	0.93
	0.94
	0.94
	0.95
	0.96
	0.97
	0.97
	0.98
	0.99
	1.00

	wood
	0.56
	0.56
	0.56
	0.56
	0.57
	0.57
	0.61
	0.66
	0.70
	0.74
	0.78
	0.79
	0.86
	0.86
	0.87
	0.88
	0.89
	0.90
	0.91
	0.92
	0.93
	0.94
	0.94
	0.95
	0.96
	0.97
	0.98
	0.99
	1.00

	papr
	0.81
	0.80
	0.80
	0.80
	0.81
	0.81
	0.83
	0.86
	0.89
	0.92
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	chem
	0.81
	0.81
	0.81
	0.81
	0.81
	0.81
	0.83
	0.86
	0.89
	0.92
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	rupl
	0.81
	0.80
	0.80
	0.80
	0.80
	0.80
	0.83
	0.86
	0.89
	0.92
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	nmet
	0.81
	0.81
	0.81
	0.81
	0.81
	0.81
	0.83
	0.86
	0.89
	0.92
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	metl
	0.60
	0.60
	0.60
	0.60
	0.61
	0.61
	0.65
	0.69
	0.72
	0.76
	0.80
	0.81
	0.87
	0.88
	0.89
	0.89
	0.90
	0.91
	0.92
	0.93
	0.93
	0.94
	0.95
	0.96
	0.97
	0.97
	0.98
	0.99
	1.00

	mach
	0.67
	0.67
	0.67
	0.67
	0.67
	0.68
	0.71
	0.74
	0.77
	0.80
	0.83
	0.84
	0.89
	0.90
	0.91
	0.91
	0.92
	0.93
	0.93
	0.94
	0.95
	0.95
	0.96
	0.97
	0.97
	0.98
	0.99
	0.99
	1.00

	treq
	0.67
	0.67
	0.67
	0.67
	0.67
	0.68
	0.71
	0.74
	0.77
	0.80
	0.83
	0.84
	0.89
	0.90
	0.91
	0.91
	0.92
	0.93
	0.93
	0.94
	0.95
	0.95
	0.96
	0.97
	0.97
	0.98
	0.99
	0.99
	1.00

	otmn
	0.59
	0.59
	0.59
	0.59
	0.59
	0.60
	0.64
	0.68
	0.72
	0.75
	0.79
	0.80
	0.87
	0.87
	0.88
	0.89
	0.90
	0.91
	0.91
	0.92
	0.93
	0.94
	0.95
	0.96
	0.96
	0.97
	0.98
	0.99
	1.00

	util
	0.57
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	trad
	0.54
	0.54
	0.54
	0.54
	0.77
	0.77
	0.80
	0.84
	0.87
	0.90
	0.93
	0.93
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	tran
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	fina
	0.60
	0.60
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	real
	0.55
	0.55
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	busa
	0.55
	0.55
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	htrt
	0.57
	0.57
	0.57
	0.57
	0.78
	0.78
	0.82
	0.85
	0.88
	0.91
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	educ
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	heal
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	otsr
	0.57
	0.57
	0.57
	0.57
	0.79
	0.79
	0.82
	0.85
	0.88
	0.91
	0.94
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00


Source: Author’s calculations 


[bookmark: _Toc37077455][bookmark: _Toc34996693]Table 3b.  Labor recovery matrix for Valenzuela City in a 100-year flood scenario 
	Sectors
	Weeks

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	food
	0.67
	0.71
	0.78
	0.87
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	text
	0.71
	0.75
	0.80
	0.89
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	wood
	0.66
	0.71
	0.78
	0.87
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	papr
	0.70
	0.74
	0.80
	0.89
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	chem
	0.71
	0.75
	0.80
	0.89
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	rupl
	0.70
	0.74
	0.80
	0.88
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	nmet
	0.71
	0.75
	0.80
	0.89
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	metl
	0.69
	0.74
	0.80
	0.88
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	mach
	0.75
	0.78
	0.83
	0.90
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	treq
	0.75
	0.78
	0.83
	0.90
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	otmn
	0.69
	0.73
	0.79
	0.88
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	util
	0.69
	0.70
	0.72
	0.74
	0.76
	0.79
	0.81
	0.84
	0.87
	0.91
	0.95
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	trad
	0.65
	0.70
	0.77
	0.86
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	tran
	0.69
	0.70
	0.70
	0.71
	0.72
	0.73
	0.74
	0.75
	0.77
	0.78
	0.79
	0.80
	0.82
	0.83
	0.85
	0.86
	0.88
	0.90
	0.92
	0.94
	0.96
	0.98
	1.00

	fina
	0.67
	0.67
	0.74
	0.88
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	real
	0.62
	0.62
	0.70
	0.86
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	busa
	0.62
	0.62
	0.70
	0.86
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	htrt
	0.67
	0.72
	0.78
	0.87
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	educ
	0.72
	0.77
	0.82
	0.89
	0.98
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	heal
	0.73
	0.77
	0.82
	0.89
	0.98
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	otsr
	0.68
	0.72
	0.78
	0.87
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00


Source: Author’s calculations 
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[bookmark: _Toc37076116]4. Results and Discussion
In the following, the economic impacts of extreme weather resulting in the flooding of areas within the City of Valenzuela are explored. A series of computations of weekly economic equilibria was computed with the weekly discount factors describing the availability of weekly labor and capital endowments of the city used as the shocks.  The factors are those obtained from the factor recovery matrices.
Figure 6 shows the trajectory of the city’s GDP from week 0 to week 52.  In week 0, the weekly GDP of the city was 1.434 billion pesos.  Following the extreme flooding of a type that may occur once in a hundred years, the GDP dropped to 656.6 million, or economic activity slowed down by 54%.  Recovery started to gradually pick up starting in the second week.  The process continued until in week 29, the weekly GDP before the extreme weather shock occurred. Recovery started to gradually pick up starting in the second week.  The process continued until in week 29, the weekly GDP before the extreme weather shock occurred.
[bookmark: _Toc37076952]Figure 6. Effects of extreme flooding on the weekly GDP (in mln. pesos) of Valenzuela City
	


Source: Authors

The shocks in the first week were obtained from the labor and capital recovery matrices.  The average non-availability rates of capital and labor were 71% and 72%, respectively.  The GDP went down by only 54% in the first week.  This may be explained by some able to make use of the resources which other industries are not able to do so because they might have been hit harder by the shock.
In Figure 7, we show the adjustments of each industry of the local economy to extreme flooding.  Typically, the first few weeks witness the reduction of economic activities.  The lowest observed drop was by about 90%, and this was for the real property sector.  All industries adjust to the shocks, but the least to adjust was public administration and services, which is expected.  It only slowed down its activity in the first week by 20%.
Gradually these industries recover at varying rates. Public administration and services recovered fully by the fourth week, and even expanded more its activity presumably to provide assistance to the private sector industries and the constituents of the local government affected by the calamity.
But most of the other industries took 29 weeks or a period of about 7 and a half months.  Educational services recovered fully in 22 weeks.  Usually the activities of the public schools get disrupted as their buildings are used to shelter residents affected by the flood.

[bookmark: _Toc37076953]Figure 7. Weekly output change to extreme flooding by industry in the City of Valenzuela

	Source: Authors


As these industries approach full recovery, the activities are very close to recovering fully the level they used to produce before these get inundated by the floods.  
To describe how the calamity affected each industry, the following parameters are noted: the initial drop of economic activity, the length in weeks of the recovery, and based on the two the weekly recovery rate. Table 4 shows these parameters by industry.
The first parameter captures the vulnerability of the industry to the extreme weather situation.  Industries like the real estate, textiles, business activities, other manufacturing, computers, machineries and equipment, metals, utilities, food manufacturing, education, wood and bamboo, transportation storage and trade services have output reductions in the first week by above average, which is 52%.  Less vulnerable industries are the services sector, as well as chemical industry, paper and paper products, and rubber and plastic for merchandise products.
There is hardly any variation in the duration each industry goes through to fully recover from the flooding.  Except for a few industries which were more labor-intensive, namely public administration and services, education and health and social work, it took 29 weeks for the local industries to be back to where they were before the calamity.  The average recovery rate is 2.57% each week.
[bookmark: _Toc34996696][bookmark: _Toc37077456]Table 4. Adjustment of industries to extreme flooding in the City of Valenzuela
	Industry
	Largest drop in output by %
	Length of recovery in weeks
	Recovery rate in weekly output increase (%)

	Food manufacturing
	61.9
	29
	1.31

	Textile
	73
	29
	0.93

	Wood and bamboo
	57.2
	29
	1.48

	Paper and paper products
	38.6
	29
	2.12

	Chemicals
	40.7
	29
	2.04

	Rubber and plastic
	35
	28
	2.32

	Metals
	62
	29
	1.31

	Computer machine and equipment
	63.8
	29
	1.25

	Other manufacturing
	64.8
	29
	1.21

	Electricity gas and water
	62
	29
	1.31

	Wholesale and retail trade
	53.1
	29
	1.62

	Transportation storage and communication
	54.7
	29
	1.56

	Finance
	30.5
	29
	2.40

	Real estate
	89.7
	29
	0.36

	Business activities
	71
	29
	1.00

	Public administration and services
	20.2
	4
	19.95

	Hotel and restaurant
	42.8
	29
	1.97

	Education
	60.1
	22
	1.81

	Health and social work
	31.7
	22
	3.10

	Other services
	29.9
	29
	2.42

	Source: Authors



An industry resilience index is computed for each of the industries of the city.  Box describes the concept and the computation of the measure. The more resilient industries of the city include rubber and plastic; and most of the services industries.  Aside from rubber and plastic, the other above average resilient goods industries are the metals, paper and per products, metals, and chemicals.
The industry resilience index is associated with the respective value added contributions of the industries concerned to the local industry. Figure 3 plots the variables and the generated relationship is mixed.  A downward sloping trend line would have suggested the city con do more to protect the industries with relatively large value added.  Wholesale and retail trade appear to be a model, highly resilient and significant contribution to the local economy.  It is an outlier because of its relatively large value added.  If the observation is limited to industries except domestic trade, the pattern remains unclear.
The correlation coefficient is low at 14.6%.  Of the industries which have above average industry resilience indices only three of the industries with above average IIE belonged to the group of industries with above-average contributions to the city’s GDP, namely rubber and plastic; finance and wholesale and retail trade services.  This suggests that local authorities can still improve their protection of local industries which are vulnerable to extreme weather situations in order to minimize the economic cost of natural calamities.
Box.  Industry Resilience Index (IRI) 

An industry hit by extreme flooding loses temporarily resources to produce its output.  This may be due to its impaired access to materials; inability of workers to report for work because of the flood; or the capital equipment is damaged.  It takes the adjustment period before its firms regain their respective original productive capacities.
The industry resilience index (IRI) is defined as the industry’s output generated over the adjustment period in proportion to its pre-calamity level divided by the number of periods it went through till full recovery. It is the shaded area in the Chart.  An industry with hardly any loss in output would be more resilient compared to otherwise.  The shaded area portrays the output generated over the adjustment period delineated by the period when its productive capacity is fully restored.  Computationally,  .  If the industry did not lose its productive capacity following a calamity, then , or it is perfectly resilient. However, if in the limit, all the value added, , during the adjustment period with length n periods sums up to zero, then, i.e. a situation where the industry completely lacks any resilience.
[bookmark: _Toc34996697]


[bookmark: _Toc37077457]Table 5. Resilience levels and value added of industries in the City of Valenzuela
	Industry
	Industry Resilience Index 
(1, perfectly resilient 
to
 0, not resilient)
	Weekly Value added 
(mln. Pesos)

	Food manufacturing
	0.76
	184.64

	Textile
	0.75
	61.19

	Wood and bamboo
	0.81
	3.3

	Paper and paper products
	0.89
	33.94

	Chemicals
	0.88
	89.35

	Rubber and plastic
	0.97
	160.27

	Metals
	0.89
	61.96

	Computer machine and equipment
	0.74
	11.92

	Other manufacturing
	0.83
	124.92

	Electricity gas and water
	0.73
	48.97

	Wholesale and retail trade
	0.94
	468

	Transportation storage and communication
	0.85
	36.91

	Finance
	0.93
	12.21

	Real estate
	0.75
	29.21

	Business activities
	0.90
	53.9

	Public administration and services
	0.89
	22.49

	Hotel and restaurant
	0.95
	9.4

	Education
	0.86
	6.24

	Health and social work
	0.94
	4.27

	Other services
	0.95
	10.89

	Source:  Authors for index (see Box)



[bookmark: _Toc34997811][bookmark: _Toc37076954]Figure 8. Industry resilience index and value added in the City of Valenzuela
	


Source: Authors
Improving the resilience of industries saves the local economy the productivity and income it stands to lose due to the extreme flooding.  The loss amounts to PhP 6.236 billion over the adjustment period.  This involves reducing the vulnerability of industries to the shock, i.e. reducing the initial drop of productivity, as well as shortening the adjustment period. 


[bookmark: _Toc37076955][bookmark: _Toc34997812]Figure 9.  Weekly output changes due to extreme flooding with higher TFP of the industries 

	Note: Charts containing only red vertical lines mean that the numbers of weeks before recovery is the same for both cases. 

	Source: Authors



These gains are simulated in the CGE model by analyzing the impact of the calamity but this time with a higher total factor productivity.  The TFP of the local economy is raised by 5 %. In Figure 9, the adjustment of each industry to the calamity is depicted with higher TFP.  It is contrasted with the adjustment with a lower TFP as shown in Figure 7.  In it, the adjustment period is significantly reduced from 29 weeks to only 12 weeks, and the initial drop in output is smaller. Table 6 shows the industry resilience indices given a higher TFP.  On average, it is 3 percentage points higher than the indices shown in Table 2 or with a lower TFP.  
[bookmark: _Toc37077458]Table 6. Industry resilience indices with two levels of total factor productivity 
	Industry
	Industry Resilience Index with higher TFP
(1, perfectly resilient 
to 
 0, not resilient)
	Industry Resilience Index with a lower TFP
	Weekly Value added 
(mln. Pesos)

	Food manufacturing
	0.88
	0.76
	184.64

	Textile
	0.86
	0.75
	61.19

	Wood and bamboo
	0.89
	0.81
	3.3

	Paper and paper products
	0.94
	0.89
	33.94

	Chemicals
	0.88
	0.88
	89.35

	Rubber and plastic
	0.95
	0.97
	160.27

	Metals
	0.92
	0.89
	61.96

	Computer machine and equipment
	0.86
	0.74
	11.92

	Other manufacturing
	0.89
	0.83
	124.92

	Electricity gas and water
	0.86
	0.73
	48.97

	Wholesale and retail trade
	0.91
	0.94
	468

	Transportation storage and communication
	0.91
	0.85
	36.91

	Finance
	0.89
	0.93
	12.21

	Real estate
	0.65
	0.75
	29.21

	Business activities
	0.88
	0.90
	53.9

	Public administration and services
	0.96
	0.89
	22.49

	Hotel and restaurant
	0.94
	0.95
	9.4

	Education
	0.88
	0.86
	6.24

	Health and social work
	0.90
	0.99
	4.27

	Other services
	0.92
	0.95
	10.89

	Average
	0.89
	0.86
	

	Source:  Authors for index (see Box)



Another way of interpreting a higher TFP is a stronger growth of the local economy.  Stronger growth makes the industries absorb the adverse shock of natural calamities and mitigating productivity losses.  Economic growth makes the industries more resilient.
[bookmark: _Toc37076117]5. Summary and Conclusions
This paper traced the impact of climate disasters on local economy of Valenzuela City. This paper used a dynamic CGE model to simulate the effects of flooding on the economy of Valenzuela. The CGE model used is a standard Walrasian model with neoclassical closures calibrated to a SAM. The SAM used in the model is constructed using data from LGU database of firms and other secondary data sources. The shocks used in the CGE model are obtained by constructing a factor recovery matrix based on results of regression analysis, flooding data, and information from business sector representatives. With these innovations introduced in the model, the results of the simulation exercise are more empirically grounded. 

The CGE model solved equilibrium for a 52-week period. The model solution shows that changes in output levels resulting from climate shocks vary across sectors. Some sectors experienced deeper and longer output reduction while others had shorter and smaller reductions in output. An industry resilience index is formulated and computed for each sector taking into account how sectoral output was affected by flooding. 

Two additional scenarios depicting an economy that grows faster and slower were simulated. In these scenarios, the TFP of the sectors were either raised to simulate a local economy that is growing at a faster rate, and reduced to simulate an economy growing at slower rate. Model solutions show that sectors under a faster growth scenario were more resilient as the economy in general becomes more capable of absorbing the impacts of the shock. 
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[bookmark: _Toc37076119]Appendix 1
The production model in the CGE model assumes that there are so-called “zero-profit conditions”[footnoteRef:4] in the production and goods market, and that the commodity markets in the model are assumed to be perfectly competitive. The condition for each type of factor is assumed to be fully mobile across sectors. The zero profit functions for domestic output, Y(s), and the Armington, A(s), are as follows:  [4:  Utilizing the framework from Mathiesen (1985), Markusen (2002) suggested the solution to solving a series of production functions, factor supply, and consumer income equations would be to convert the problem into a series of equations, and solve the system. This would be undertaken by solving the underlying cost minimization problem for consumers and producers (i.e., solving for cost and expenditure functions, so that the optimizing behavior is embedded in the solution system). These equilibrium conditions can then be formulated as a complementarity problem, in which each inequality is associated with a particular variable; the complimentary variable can be noted as what is not produced if strict inequality in the equation holds. As with “strict inequalities”, there would be three inequalities in the general equilibrium system: (1) zero-profit conditions, (2) market clearing conditions, and (3) income balance. ] 


[image: ]
[image: ] Y(s) ≥ 0 [1], 
which the zero profit function for domestic production determining Y(s); and,

[image: ] 
 A(s) ≥ 0 [2], 

which is the zero profit function for Armington supply determining A(s), and where tauz(s) is the indirect (sales) tax for the sector s (also characterized by the italicized letter g). d0, x0, m0, id0, and fd0 are benchmark domestic supply, exports, imports, intermediate demands, and factor demands, respectively, while pm0 and px0 are the respective benchmark price levels for imports and exports. PD, PE, PQ, and PF are the domestic, export, Armington, and factor price levels, respectively, calculated from the model.
Each of the cities in this analysis is assumed to trade with the “rest of the world”. In order to simplify the analysis, the “rest of the world” assumes all regions outside the subject city (i.e., Valenzuela and Pasig). The amount of exports of a given locally produced good to the rest of the world is a constant elasticity of transformation function based on the volume of the local good produced. Locally produced goods are imperfectly substitutable with imported goods. Thus, domestic products are assumed to be differentiated from imported products, and exported merchandise is assumed to be qualitatively different from those sold in domestic markets. In the case of imports, the model assumes cities are “small open economies” and, thus, are assumed to be a price taker in these markets. Zero-profit conditions are also assumed for consumption of different institutions, including households (personal consumption), firms (investment), and government (public consumption). Household consumption assumes Cobb-Douglas aggregation of the different goods purchased.
Another requirement for equilibrium to hold is the condition for “market balance”. Market clearance is characterized by the equilibrium between the demand and supply of all commodities in each of the sectors. Therefore, market clearance conditions can be characterized by the following:

[image: ]   PD(s)  0 [3], 
for domestic goods determining the price of domestic goods, pd(s);

[image: ]										  PF(f)  0 [4], 
for primary factors (i.e., labor and capital) determining price of primary factors PF(f); where the italicized letter f stands for the factor; where RA, ENTR, and ROW represent activity levels for household h, enterprises, and the rest of the world, respectively; and fe0, ek0, xk0, and fd0 represent factor endowment, enterprise capital, rest of the world capital, and factor demand, respectively; 

[image: ]
  PQ(s) 0 [5],

where PQ(s) is the price of the Armington good. 

In the same vein, there is equal demand and supply of exported and imported commodities, while the demands for household, investment, government, and enterprise consumption goods are equal to their supplies. 
The last condition for equilibrium to hold is to note that the income and expenditures of the various institutions are equal to their expenditures. 
Briefly, the illustration provides the information that, initially, the impacts of a hazard event would be the damage that it would result in terms of infrastructure or physical assets. Around two-thirds of all losses in flood-related events in Asia are infrastructure losses, including housing, road networks, agricultural systems, and firm physical structures. Natural disasters severely impact households in terms of the partial or full damage of their residential areas, and on assets that are utilized for generating incomes. 


[bookmark: _Toc37076120]Appendix 2
To better understand the economic landscape of the City of Valenzuela, the database of the Business and Permits Licensing Office (BPLO) for their business permit applications is used to estimate the distribution of the number of establishments and the productive activities across the sectors. Exploiting self-reported data by business owners on revenues for old businesses, capital spending for new businesses, and number of employees, each business establishment was recategorized from the lines of business used in BPLO into the Philippine Standard Industry Classification (PSIC) codes. Such is also necessary in order to better compare the city’s business profile with the National Capital Region (NCR) and with the entirety of the Philippines. Table A2.1 details the correspondence matrix.
Table A2.1. Correspondence between Line of Business used in Business Permits and the PSIC codes
	Lines of Business

	PSIC Code
	IO Code
	Sector

	INDUSTRIAL

	1
	Agro-Industrial
	32-33
	39
	Miscellaneous manufactures, nec

	2
	Assembler and Processing
	32-33
	39
	Miscellaneous manufactures, nec

	3
	Chemical and Mineral Products
	20-21, 23
	28-29, 31
	Chemicals and chemical products; Basic pharmaceutical products and pharmaceutical preparations; Non-metallic mineral products

	4
	Concrete Products and Hollow Blocks
	2394-2396
	within 31
	Cement; Lime and Plaster; Articles of concrete, cement and plaster

	5
	Electrical Products and Components
	26-28
	34-36
	Computer, electronic and optical products; Electrical equipment; Machinery and equipment except electrical

	6
	Food Processing and Products
	10-11
	18-19
	Food manufactures and beverage industries

	7
	Furnitures
	31
	38
	Furniture and fixtures

	8
	Garments, Sewing Services and RTW
	14
	22
	Wearing apparel

	9
	Handicraft, Leathercraft and Footwear
	15
	23
	Footwear and leather and leather products

	10
	Manufacturing with or without Machineries
	32-33
	39
	Miscellaneous manufactures, nec

	11
	Metal Products
	24-25
	32-33
	Manufacture of basic metals; Manufacture of fabricated metal products

	12
	Fabrication, Machining
	32-33
	39
	Miscellaneous manufactures, nec

	13
	Packaging and Repacking
	8292
	within 45
	Packaging activities

	14
	Paper and Paper Products
	17
	25
	Paper and paper products

	15
	Plastic and Rubber Products
	22
	30
	Rubber and plastic products

	16
	Recycling
	46-47
	within 45
	Wholesale and retail trade

	17
	Textile
	13
	21
	Textile manufactures

	18
	Wood Products
	16
	24
	Wood, bamboo, cane and rattan articles

	COMMERCIAL

	19
	Advertising, Printing and Publishing
	18, 58
	26, within 51
	Printing and reproduction of recorded media; Publishing activities

	20
	Amusement, Entertainment, Recreation
	90-93
	64
	Creative, arts and entertainment activities; Libraries, archives, museums and other cultural activities; Gambling and betting activities; Sports activities and amusement and recreation activities

	21
	Apartment, Lessor and Real Estate
	68, 77
	56-57, within 59
	Real Estate Activities; Ownership of Dwelling; Rental and leasing activities

	22
	Buy and Sell, Distributor and Trading
	46-47
	within 45
	Wholesale and retail trade

	23
	Construction Supplies and Hardware
	46-47
	within 45
	Wholesale and retail trade

	24
	Contractor and Professional Services
	41-43, 69-82
	44, 58-59
	Construction; Legal and accounting activities; Activities of head offices; Management consultancy activities; Architecture and engineering activities; technical testing and analysis; Scientific research and development; Advertising and market research; Other scientifc and technical activities; Veterinary activities; Legal and accounting activities; Activities of head offices; Management consultancy activities; Architecture and engineering activities; technical testing and analysis; Scientific research and development; Advertising and market research; Other scientifc and technical activities; Veterinary activities;

	25
	Cooperatives and Non-Profit Organizations
	94
	within 65
	Activities of membership organizations

	26
	Education
	85
	62
	Education

	27
	Electricity, Gas and Water Supply
	35-36
	40-42
	Electricity, steam and water

	28
	Exporter and Importer
	46-47
	within 45
	Wholesale and retail trade

	29
	Financial Intermediation
	64-66
	53-55
	Banking Institutions; Non-bank Financial Intermediation; Insurance and activities auxiliary to financial intermediation

	30
	Health Services
	86-88
	63
	Human Health and Social Work Activities

	31
	Hotels, Beer Gardens and Restaurants
	55-56
	61
	Accommodation and Food Service Activities

	32
	Junkshop
	46-47
	within 45
	Wholesale and retail trade

	33
	Other Community, Personal and Social Services
	96
	within 65
	Other personal service activities

	34
	Security and Manpower Services
	78, 80
	within 59
	Employment activities; Security and investigation activities

	35
	Transport, Storage and Communication
	49-52, 53, 60-61
	46-50, 52
	Land, water and air transport; Warehousing and support activities for transportation; Communication

	36
	Welding, Vulcanizing and Repair Shops
	95
	within 65
	Repair of computers and personal and household goods

	37
	Wholesaler and Retailer
	46-47
	within 45
	Wholesale and retail trade


Source: Authors’ construction
As it is already well-known, Valenzuela City is a popular location for manufacturing firms in the National Capital Region. In fact, different forms of manufacturing firms comprise almost 15% of all establishments for year 2015 in the city based on the database of BPLO. Revenue data from the same database, however, reveals that manufacturing firms comprise of around 65% of revenues in Valenzuela for the year 2015. This is indicative of the size of these firms. Table A2.2 below further shows a disaggregation of manufacturing activities inside the city. As it is already known, rubber and plastic industries produce the most with their sales comprising around 15% of the revenues. The second and third largest manufacturing sectors are the food & beverages and the metals sectors, respectively.

Table A2.2 Distribution of Establishments and Revenues in Valenzuela City in 2015
	PSIC code
	IO code
	
	Number
	%
	Revenues
(millions PHP)
	%

	
	
	Valenzuela
	15530
	100.00
	          204,405 

	100.00

	INDUSTRY
	
	

	10-11
	18-19
	Food and beverages
	383
	2.47
	27,272
	13.34

	13
	21
	Textiles
	56
	0.36
	5,327
	2.61

	14
	22
	Wearing apparel
	181
	1.17
	2,321
	1.14

	15
	23
	Leather and related products
	43
	0.28
	401
	0.20

	16
	24
	Wood and Wood products, etc.
	20
	0.13
	552
	0.27

	17
	25
	Paper and products
	62
	0.40
	9,293
	4.55

	18, 58-59, 62-63
	26, 51
	Printing, publishing and information
	275
	1.77
	1,026
	0.50

	20-21
	28-29
	Chemicals and minerals
	111
	0.71
	18,187
	8.90

	22
	30
	Rubber and plastic
	417
	2.69
	31,826
	15.57

	24-25
	32-33
	Metals
	87
	0.56
	21,795
	10.66

	26-28
	34-36
	Computers, machinery and equipment
	27
	0.17
	1,668
	0.82

	31
	38
	Furnitures
	64
	0.41
	1,791
	0.88

	32-33
	39
	Other manufacturing
	525
	3.38
	12,861
	6.29

	35-39
	40-43
	Electricity, gas and water
	358
	2.31
	3,801
	1.86

	SERVICES
	
	

	45-47
	45
	Wholesale and retail trade
	5514
	35.51
	50,107
	24.51

	49-53, 60-61
	46-50, 52
	Transport, storage and communication
	1926
	12.40
	4,154
	2.03

	64-66
	53-55
	Financial intermediation
	252
	1.62
	1,183
	0.58

	33
	56-57
	Real estate
	2196
	14.14
	2,154
	1.05

	69-82
	58-59
	Business activities
	918
	5.91
	5,043
	2.47

	55-56
	61
	Accommodation and food service
	851
	5.48
	1,471
	0.72

	85
	62
	Education
	171
	1.10
	400
	0.20

	86-88
	63
	Health
	160
	1.03
	412
	0.20

	90
	64
	Arts and entertainment
	105
	0.68
	220
	0.11

	91-99
	65
	Other services
	828
	5.33
	1,139
	0.56


Source of basic data: City Planning and Development Office, Valenzuela City

Table A2.3 Distribution of Capital Spending and Employees in Valenzuela City in 2015
	PSIC code
	IO code
	
	Capital
Spending
(millions PHP)
	%
	Employees
	%

	
	
	Valenzuela
	685.02
	100.00
	
140,635

	100.00

	INDUSTRY
	
	

	10-11
	18-19
	Food and beverages
	6.48
	0.95
	6,430
	4.57

	13
	21
	Textiles
	1.15
	0.17
	2,039
	1.45

	14
	22
	Wearing apparel
	2.94
	0.43
	2,235
	1.59

	15
	23
	Leather and related products
	0.90
	0.13
	516
	0.37

	16
	24
	Wood and Wood products, etc.
	-
	-
	219
	0.16

	17
	25
	Paper and products
	1.33
	0.19
	1,787
	1.27

	18, 58-59, 62-63
	26, 51
	Printing, publishing and information
	12.85
	1.88
	1,331
	0.95

	20-21
	28-29
	Chemicals and minerals
	1.25
	0.18
	3,962
	2.82

	22
	30
	Rubber and plastic
	9.53
	1.39
	12,865
	9.15

	24-25
	32-33
	Metals
	44.25
	6.46
	2,257
	1.60

	26-28
	34-36
	Computers, machinery and equipment
	-
	-
	709
	0.50

	31
	38
	Furnitures
	1.05
	0.15
	1,579
	1.12

	32-33
	39
	Other manufacturing
	28.42
	4.15
	6,288
	4.47

	35-39
	40-43
	Electricity, gas and water
	18.56
	2.71
	1,399
	0.99

	SERVICES
	
	

	45-47
	45
	Wholesale and retail trade
	282.10
	41.18
	17,088
	12.15

	49-53, 60-61
	46-50, 52
	Transport, storage and communication
	53.53
	7.81
	64,695
	46.00

	64-66
	53-55
	Financial intermediation
	14.68
	2.14
	1,077
	0.77

	33
	56-57
	Real estate
	119.19
	17.40
	1,089
	0.77

	69-82
	58-59
	Business activities
	34.55
	5.04
	5,780
	4.11

	55-56
	61
	Accommodation and food service
	28.16
	4.11
	3,180
	2.26

	85
	62
	Education
	1.06
	0.15
	1,021
	0.73

	86-88
	63
	Health
	1.66
	0.24
	575
	0.41

	90
	64
	Arts and entertainment
	3.99
	0.58
	230
	0.16

	91-99
	65
	Other services
	17.39
	2.54
	2,284
	1.62


Source of basic data: City Planning and Development Office, Valenzuela City
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papr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.61399999999999999	0.628	0.66800000000000004	0.7	0.749	0.749	0.78100000000000003	0.81699999999999995	0.84599999999999997	0.872	0.89600000000000002	0.90200000000000002	0.94199999999999995	0.94299999999999995	0.94699999999999995	0.95199999999999996	0.95599999999999996	0.96	0.96499999999999997	0.96899999999999997	0.97299999999999998	0.97699999999999998	0.97799999999999998	0.98199999999999998	0.98499999999999999	0.98899999999999999	0.99199999999999999	0.996	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



chem	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.59299999999999997	0.61799999999999999	0.65400000000000003	0.65600000000000003	0.68300000000000005	0.68400000000000005	0.71499999999999997	0.75800000000000001	0.8	0.84299999999999997	0.876	0.878	0.96299999999999997	0.96499999999999997	0.96699999999999997	0.96899999999999997	0.97199999999999998	0.97399999999999998	0.97599999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98599999999999999	0.98799999999999999	0.99	0.99199999999999999	0.99399999999999999	0.997	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



rupl	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.65	0.66800000000000004	0.748	0.81299999999999994	0.88500000000000001	0.88600000000000001	0.9	0.91900000000000004	0.93600000000000005	0.95099999999999996	0.96299999999999997	0.96399999999999997	0.98799999999999999	0.98899999999999999	0.99	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.995	0.995	0.996	0.997	0.997	0.998	0.998	0.999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



metl	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.38	0.41699999999999998	0.53400000000000003	0.64100000000000001	0.77500000000000002	0.77800000000000002	0.81200000000000006	0.85399999999999998	0.88900000000000001	0.91900000000000004	0.93899999999999995	0.94199999999999995	0.97499999999999998	0.97599999999999998	0.97799999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98499999999999999	0.98699999999999999	0.98799999999999999	0.99	0.99099999999999999	0.99299999999999999	0.99399999999999999	0.995	0.997	0.998	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



mach	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.36199999999999999	0.39	0.41599999999999998	0.40799999999999997	0.42599999999999999	0.42699999999999999	0.48	0.53800000000000003	0.58599999999999997	0.64600000000000002	0.70599999999999996	0.71899999999999997	0.82399999999999995	0.83599999999999997	0.84899999999999998	0.85199999999999998	0.86499999999999999	0.878	0.89100000000000001	0.90400000000000003	0.90700000000000003	0.92	0.93300000000000005	0.94499999999999995	0.95799999999999996	0.96	0.97399999999999998	0.98599999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



otmn	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.35199999999999998	0.36599999999999999	0.44400000000000001	0.53400000000000003	0.65	0.66200000000000003	0.69899999999999995	0.73699999999999999	0.77400000000000002	0.80900000000000005	0.84299999999999997	0.85299999999999998	0.91	0.91700000000000004	0.92600000000000005	0.92700000000000005	0.93500000000000005	0.94299999999999995	0.94499999999999995	0.95299999999999996	0.96099999999999997	0.96199999999999997	0.97	0.97699999999999998	0.97799999999999998	0.98399999999999999	0.99099999999999999	0.99199999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



util	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.38	0.40500000000000003	0.42	0.40100000000000002	0.39500000000000002	0.40699999999999997	0.45600000000000002	0.51	0.56599999999999995	0.61599999999999999	0.67700000000000005	0.69499999999999995	0.80900000000000005	0.81200000000000006	0.82499999999999996	0.83799999999999997	0.85299999999999998	0.86699999999999999	0.86899999999999999	0.88400000000000001	0.89800000000000002	0.91100000000000003	0.92600000000000005	0.93899999999999995	0.94199999999999995	0.95599999999999996	0.97099999999999997	0.98499999999999999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



trad	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.46899999999999997	0.70499999999999996	0.77400000000000002	0.84099999999999997	0.92900000000000005	0.93	0.93400000000000005	0.94	0.94599999999999995	0.95399999999999996	0.96099999999999997	0.96299999999999997	0.98	0.98099999999999998	0.98199999999999998	0.98299999999999998	0.98499999999999999	0.98599999999999999	0.98699999999999999	0.98899999999999999	0.99	0.99099999999999999	0.99299999999999999	0.99399999999999999	0.995	0.995	0.997	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



tran	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.45300000000000001	0.46700000000000003	0.48599999999999999	0.48599999999999999	0.68500000000000005	0.68799999999999994	0.71799999999999997	0.755	0.78800000000000003	0.81899999999999995	0.85	0.85399999999999998	0.92200000000000004	0.92600000000000005	0.93400000000000005	0.93899999999999995	0.94699999999999995	0.95399999999999996	0.96199999999999997	0.96899999999999997	0.97699999999999998	0.98399999999999999	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.996	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



fina	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.69499999999999995	0.69699999999999995	0.76400000000000001	0.82899999999999996	0.89100000000000001	0.89200000000000002	0.9	0.91	0.92	0.93200000000000005	0.94299999999999995	0.94499999999999995	0.97	0.97199999999999998	0.97399999999999998	0.97499999999999998	0.97699999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98499999999999999	0.98699999999999999	0.98899999999999999	0.99	0.99199999999999999	0.99299999999999999	0.995	0.997	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



real	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.10299999999999999	0.12	0.58199999999999996	0.53	0.51	0.51200000000000001	0.54300000000000004	0.58199999999999996	0.624	0.67100000000000004	0.72	0.72599999999999998	0.84599999999999997	0.85299999999999998	0.86	0.86799999999999999	0.879	0.88800000000000001	0.89600000000000002	0.90700000000000003	0.91700000000000004	0.92500000000000004	0.93500000000000005	0.94399999999999995	0.95299999999999996	0.96199999999999997	0.97499999999999998	0.98599999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



busa	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.28999999999999998	0.28299999999999997	0.48	0.69	0.94099999999999995	0.94299999999999995	0.94199999999999995	0.94499999999999995	0.94899999999999995	0.95499999999999996	0.96099999999999997	0.96399999999999997	0.97899999999999998	0.97899999999999998	0.98099999999999998	0.98199999999999998	0.98399999999999999	0.98599999999999999	0.98799999999999999	0.98899999999999999	0.99099999999999999	0.99299999999999999	0.995	0.995	0.996	0.996	0.997	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	



ppsr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.79800000000000004	0.88800000000000001	0.92100000000000004	0.94499999999999995	1.113	1.115	1.097	1.079	1.0660000000000001	1.054	1.0449999999999999	1.0469999999999999	1.0289999999999999	1.028	1.0289999999999999	1.03	1.0309999999999999	1.032	1.0329999999999999	1.034	1.036	1.0369999999999999	1.038	1.038	1.0389999999999999	1.04	1.0409999999999999	1.042	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	



htrt	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.57199999999999995	0.58799999999999997	0.83299999999999996	0.88800000000000001	0.95499999999999996	0.95499999999999996	0.95799999999999996	0.96099999999999997	0.96499999999999997	0.97	0.97499999999999998	0.97599999999999998	0.98699999999999999	0.98699999999999999	0.98799999999999999	0.98899999999999999	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.99399999999999999	0.995	0.996	0.997	0.997	0.998	0.999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	



educ	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.39900000000000002	0.40500000000000003	0.46100000000000002	0.53600000000000003	0.83499999999999996	0.84899999999999998	0.878	0.89700000000000002	0.91700000000000004	0.93700000000000006	0.95599999999999996	0.95799999999999996	0.995	0.99399999999999999	0.996	0.996	0.996	0.997	0.998	0.998	0.998	0.999	1	1	1	0.999	0.999	0.999	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	



heal	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.68300000000000005	0.67900000000000005	0.751	0.84899999999999998	0.97099999999999997	0.98099999999999998	0.97899999999999998	0.97799999999999998	0.97899999999999998	0.98	0.98299999999999998	0.98399999999999999	0.99	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99299999999999999	0.99399999999999999	0.995	0.996	0.996	0.997	0.998	0.998	0.998	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



otsr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.70099999999999996	0.71199999999999997	0.77800000000000002	0.85099999999999998	0.94399999999999995	0.94499999999999995	0.94699999999999995	0.95199999999999996	0.95699999999999996	0.96199999999999997	0.96799999999999997	0.97	0.98299999999999998	0.98399999999999999	0.98499999999999999	0.98599999999999999	0.98699999999999999	0.98799999999999999	0.98899999999999999	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.995	0.996	0.996	0.997	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	



mach	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.36199999999999999	0.39	0.41599999999999998	0.40799999999999997	0.42599999999999999	0.42699999999999999	0.48	0.53800000000000003	0.58599999999999997	0.64600000000000002	0.70599999999999996	0.71899999999999997	0.82399999999999995	0.83599999999999997	0.84899999999999998	0.85199999999999998	0.86499999999999999	0.878	0.89100000000000001	0.90400000000000003	0.90700000000000003	0.92	0.93300000000000005	0.94499999999999995	0.95799999999999996	0.96	0.97399999999999998	0.98599999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	

184.64	61.19	3.3000000000000003	33.94	89.35	160.26999999999998	61.959999999999994	11.92	124.91999999999999	48.97	468	36.909999999999997	12.21	29.21	53.9	22.49	9.4	6.24	4.2699999999999996	10.89	0.76358620689655166	0.74731034482758618	0.80506896551724128	0.88713793103448269	0.87703448275862061	0.97089285714285711	0.8851724137931033	0.74431034482758607	0.82734482758620675	0.73148275862068957	0.9369310344827585	0.84572413793103418	0.93296551724137922	0.75227586206896557	0.90241379310344816	0.88800000000000001	0.94768965517241377	0.8634090909090909	0.94213636363636366	0.94965517241379305	


food	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.38100000000000001	0.40500000000000003	0.435	0.436	0.46	0.47099999999999997	0.52300000000000002	0.57699999999999996	0.63100000000000001	0.68500000000000005	0.73699999999999999	0.749	0.84499999999999997	0.85599999999999998	0.85699999999999998	0.86799999999999999	0.88	0.89100000000000001	0.90200000000000002	0.91300000000000003	0.92400000000000004	0.93500000000000005	0.94499999999999995	0.94699999999999995	0.95699999999999996	0.96799999999999997	0.97799999999999998	0.98899999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	food2	1	0.73099999999999998	0.755	0.82	0.84	0.88600000000000001	0.89	0.90700000000000003	0.92600000000000005	0.94299999999999995	0.96099999999999997	0.97699999999999998	0.98099999999999998	1.0109999999999999	1.0129999999999999	1.016	1.018	1.02	1.0229999999999999	1.0249999999999999	1.028	1.0309999999999999	1.0329999999999999	1.0349999999999999	1.0369999999999999	1.0389999999999999	1.0409999999999999	1.0429999999999999	1.046	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	1.048	



text	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.27	0.28199999999999997	0.32600000000000001	0.372	0.44700000000000001	0.46	0.51400000000000001	0.56999999999999995	0.625	0.68	0.73399999999999999	0.747	0.84299999999999997	0.85299999999999998	0.85599999999999998	0.86699999999999999	0.878	0.89	0.90100000000000002	0.91300000000000003	0.92400000000000004	0.93500000000000005	0.94599999999999995	0.94799999999999995	0.95799999999999996	0.96799999999999997	0.97799999999999998	0.98799999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	text2	1	0.61199999999999999	0.64700000000000002	0.73099999999999998	0.79300000000000004	0.89	0.89500000000000002	0.91400000000000003	0.93500000000000005	0.95499999999999996	0.97399999999999998	0.99299999999999999	0.998	1.0309999999999999	1.034	1.036	1.0389999999999999	1.042	1.0449999999999999	1.048	1.0509999999999999	1.054	1.0569999999999999	1.06	1.0620000000000001	1.0640000000000001	1.0660000000000001	1.0680000000000001	1.071	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	1.073	



wood	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.42799999999999999	0.45	0.49399999999999999	0.51600000000000001	0.56299999999999994	0.57399999999999995	0.622	0.66200000000000003	0.71099999999999997	0.751	0.79700000000000004	0.8	0.877	0.88600000000000001	0.89600000000000002	0.90500000000000003	0.91400000000000003	0.91600000000000004	0.92500000000000004	0.93500000000000005	0.94399999999999995	0.94599999999999995	0.95499999999999996	0.96299999999999997	0.97199999999999998	0.97299999999999998	0.98199999999999998	0.99099999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	woo2	1	0.71799999999999997	0.74399999999999999	0.81	0.84099999999999997	0.89800000000000002	0.90100000000000002	0.91800000000000004	0.93500000000000005	0.95199999999999996	0.96799999999999997	0.98399999999999999	0.98699999999999999	1.016	1.018	1.02	1.022	1.0249999999999999	1.0269999999999999	1.0289999999999999	1.032	1.034	1.036	1.0389999999999999	1.04	1.042	1.044	1.046	1.048	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	1.0509999999999999	



papr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.61399999999999999	0.628	0.66800000000000004	0.7	0.749	0.749	0.78100000000000003	0.81699999999999995	0.84599999999999997	0.872	0.89600000000000002	0.90200000000000002	0.94199999999999995	0.94299999999999995	0.94699999999999995	0.95199999999999996	0.95599999999999996	0.96	0.96499999999999997	0.96899999999999997	0.97299999999999998	0.97699999999999998	0.97799999999999998	0.98199999999999998	0.98499999999999999	0.98899999999999999	0.99199999999999999	0.996	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	papr2	1	0.83399999999999996	0.85099999999999998	0.89100000000000001	0.91700000000000004	0.95599999999999996	0.95799999999999996	0.96599999999999997	0.97399999999999998	0.98199999999999998	0.98899999999999999	0.997	0.998	1.0109999999999999	1.012	1.0129999999999999	1.014	1.0149999999999999	1.016	1.0169999999999999	1.018	1.0189999999999999	1.02	1.0209999999999999	1.022	1.0229999999999999	1.0229999999999999	1.024	1.0249999999999999	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	



chem	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.59299999999999997	0.61799999999999999	0.65400000000000003	0.65600000000000003	0.68300000000000005	0.68400000000000005	0.71499999999999997	0.75800000000000001	0.8	0.84299999999999997	0.876	0.878	0.96299999999999997	0.96499999999999997	0.96699999999999997	0.96899999999999997	0.97199999999999998	0.97399999999999998	0.97599999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98599999999999999	0.98799999999999999	0.99	0.99199999999999999	0.99399999999999999	0.997	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	chem2	1	0.83399999999999996	0.85099999999999998	0.89100000000000001	0.91700000000000004	0.95599999999999996	0.95799999999999996	0.96599999999999997	0.97399999999999998	0.98199999999999998	0.98899999999999999	0.997	0.998	1.0109999999999999	1.012	1.0129999999999999	1.014	1.0149999999999999	1.016	1.0169999999999999	1.018	1.0189999999999999	1.02	1.0209999999999999	1.022	1.0229999999999999	1.0229999999999999	1.024	1.0249999999999999	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	1.026	



rupl	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.65	0.66800000000000004	0.748	0.81299999999999994	0.88500000000000001	0.88600000000000001	0.9	0.91900000000000004	0.93600000000000005	0.95099999999999996	0.96299999999999997	0.96399999999999997	0.98799999999999999	0.98899999999999999	0.99	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.995	0.995	0.996	0.997	0.997	0.998	0.998	0.999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	rupl2	1	0.73399999999999999	0.75700000000000001	0.82299999999999995	0.83799999999999997	0.879	0.88200000000000001	0.9	0.92	0.93799999999999994	0.95599999999999996	0.97399999999999998	0.97699999999999998	1.0089999999999999	1.0109999999999999	1.0129999999999999	1.0149999999999999	1.018	1.0209999999999999	1.0229999999999999	1.026	1.0289999999999999	1.0309999999999999	1.0329999999999999	1.0349999999999999	1.0369999999999999	1.0389999999999999	1.042	1.044	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	1.0469999999999999	



metl	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.38	0.41699999999999998	0.53400000000000003	0.64100000000000001	0.77500000000000002	0.77800000000000002	0.81200000000000006	0.85399999999999998	0.88900000000000001	0.91900000000000004	0.93899999999999995	0.94199999999999995	0.97499999999999998	0.97599999999999998	0.97799999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98499999999999999	0.98699999999999999	0.98799999999999999	0.99	0.99099999999999999	0.99299999999999999	0.99399999999999999	0.995	0.997	0.998	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	metl2	1	0.83299999999999996	0.85599999999999998	0.90300000000000002	0.92900000000000005	0.96499999999999997	0.96599999999999997	0.97299999999999998	0.98	0.98599999999999999	0.99199999999999999	0.997	0.999	1.008	1.008	1.0089999999999999	1.0089999999999999	1.01	1.0109999999999999	1.012	1.0129999999999999	1.0129999999999999	1.014	1.0149999999999999	1.0149999999999999	1.016	1.016	1.0169999999999999	1.0169999999999999	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	1.018	



mach	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.36199999999999999	0.39	0.41599999999999998	0.40799999999999997	0.42599999999999999	0.42699999999999999	0.48	0.53800000000000003	0.58599999999999997	0.64600000000000002	0.70599999999999996	0.71899999999999997	0.82399999999999995	0.83599999999999997	0.84899999999999998	0.85199999999999998	0.86499999999999999	0.878	0.89100000000000001	0.90400000000000003	0.90700000000000003	0.92	0.93300000000000005	0.94499999999999995	0.95799999999999996	0.96	0.97399999999999998	0.98599999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	mach2	1	0.70099999999999996	0.748	0.84599999999999997	0.89500000000000002	0.95399999999999996	0.95599999999999996	0.96599999999999997	0.97599999999999998	0.98399999999999999	0.99099999999999999	0.996	0.998	1.0049999999999999	1.006	1.006	1.0069999999999999	1.0069999999999999	1.008	1.008	1.0089999999999999	1.0089999999999999	1.01	1.01	1.01	1.0109999999999999	1.0109999999999999	1.0109999999999999	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	1.012	



otmn	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.35199999999999998	0.36599999999999999	0.44400000000000001	0.53400000000000003	0.65	0.66200000000000003	0.69899999999999995	0.73699999999999999	0.77400000000000002	0.80900000000000005	0.84299999999999997	0.85299999999999998	0.91	0.91700000000000004	0.92600000000000005	0.92700000000000005	0.93500000000000005	0.94299999999999995	0.94499999999999995	0.95299999999999996	0.96099999999999997	0.96199999999999997	0.97	0.97699999999999998	0.97799999999999998	0.98399999999999999	0.99099999999999999	0.99199999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	otmn2	1	0.65500000000000003	0.69099999999999995	0.77200000000000002	0.83299999999999996	0.92	0.92400000000000004	0.93899999999999995	0.95399999999999996	0.96899999999999997	0.98399999999999999	0.998	1.002	1.0249999999999999	1.0269999999999999	1.0289999999999999	1.03	1.0329999999999999	1.0349999999999999	1.0369999999999999	1.0389999999999999	1.042	1.044	1.046	1.0469999999999999	1.048	1.05	1.0509999999999999	1.0529999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	1.0549999999999999	



util	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.38	0.40500000000000003	0.42	0.40100000000000002	0.39500000000000002	0.40699999999999997	0.45600000000000002	0.51	0.56599999999999995	0.61599999999999999	0.67700000000000005	0.69499999999999995	0.80900000000000005	0.81200000000000006	0.82499999999999996	0.83799999999999997	0.85299999999999998	0.86699999999999999	0.86899999999999999	0.88400000000000001	0.89800000000000002	0.91100000000000003	0.92600000000000005	0.93899999999999995	0.94199999999999995	0.95599999999999996	0.97099999999999997	0.98499999999999999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	util2	1	0.70899999999999996	0.73199999999999998	0.80200000000000005	0.81	0.84799999999999998	0.85099999999999998	0.873	0.89700000000000002	0.91900000000000004	0.94099999999999995	0.96299999999999997	0.96599999999999997	1.0069999999999999	1.01	1.0129999999999999	1.0149999999999999	1.0189999999999999	1.0229999999999999	1.0249999999999999	1.0289999999999999	1.032	1.0349999999999999	1.038	1.0409999999999999	1.044	1.046	1.05	1.0529999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	1.0569999999999999	



trad	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.46899999999999997	0.70499999999999996	0.77400000000000002	0.84099999999999997	0.92900000000000005	0.93	0.93400000000000005	0.94	0.94599999999999995	0.95399999999999996	0.96099999999999997	0.96299999999999997	0.98	0.98099999999999998	0.98199999999999998	0.98299999999999998	0.98499999999999999	0.98599999999999999	0.98699999999999999	0.98899999999999999	0.99	0.99099999999999999	0.99299999999999999	0.99399999999999999	0.995	0.995	0.997	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	trad2	1	0.76100000000000001	0.78400000000000003	0.84	0.871	0.92300000000000004	0.92600000000000005	0.93899999999999995	0.95199999999999996	0.96499999999999997	0.97799999999999998	0.99	0.99299999999999999	1.0149999999999999	1.016	1.018	1.02	1.022	1.024	1.0249999999999999	1.0269999999999999	1.0289999999999999	1.0309999999999999	1.0329999999999999	1.034	1.0349999999999999	1.0369999999999999	1.038	1.04	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	1.042	



tran	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.45300000000000001	0.46700000000000003	0.48599999999999999	0.48599999999999999	0.68500000000000005	0.68799999999999994	0.71799999999999997	0.755	0.78800000000000003	0.81899999999999995	0.85	0.85399999999999998	0.92200000000000004	0.92600000000000005	0.93400000000000005	0.93899999999999995	0.94699999999999995	0.95399999999999996	0.96199999999999997	0.96899999999999997	0.97699999999999998	0.98399999999999999	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.996	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	tran2	1	0.76700000000000002	0.78900000000000003	0.84399999999999997	0.86699999999999999	0.91200000000000003	0.91400000000000003	0.92800000000000005	0.94299999999999995	0.95799999999999996	0.97099999999999997	0.98499999999999999	0.98799999999999999	1.012	1.0129999999999999	1.0149999999999999	1.0169999999999999	1.0189999999999999	1.0209999999999999	1.0229999999999999	1.0249999999999999	1.0269999999999999	1.0289999999999999	1.0309999999999999	1.0329999999999999	1.034	1.036	1.038	1.0389999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	1.0409999999999999	



fina	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.69499999999999995	0.69699999999999995	0.76400000000000001	0.82899999999999996	0.89100000000000001	0.89200000000000002	0.9	0.91	0.92	0.93200000000000005	0.94299999999999995	0.94499999999999995	0.97	0.97199999999999998	0.97399999999999998	0.97499999999999998	0.97699999999999998	0.97899999999999998	0.98099999999999998	0.98299999999999998	0.98499999999999999	0.98699999999999999	0.98899999999999999	0.99	0.99199999999999999	0.99299999999999999	0.995	0.997	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	fina2	1	0.73499999999999999	0.75900000000000001	0.82099999999999995	0.84599999999999997	0.89500000000000002	0.89800000000000002	0.91500000000000004	0.93200000000000005	0.94899999999999995	0.96499999999999997	0.98099999999999998	0.98399999999999999	1.0129999999999999	1.0149999999999999	1.0169999999999999	1.0189999999999999	1.022	1.0249999999999999	1.0269999999999999	1.03	1.032	1.034	1.0369999999999999	1.038	1.04	1.042	1.044	1.046	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	1.0489999999999999	



real	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.10299999999999999	0.12	0.58199999999999996	0.53	0.51	0.51200000000000001	0.54300000000000004	0.58199999999999996	0.624	0.67100000000000004	0.72	0.72599999999999998	0.84599999999999997	0.85299999999999998	0.86	0.86799999999999999	0.879	0.88800000000000001	0.89600000000000002	0.90700000000000003	0.91700000000000004	0.92500000000000004	0.93500000000000005	0.94399999999999995	0.95299999999999996	0.96199999999999997	0.97499999999999998	0.98599999999999999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	real2	1	0.39100000000000001	0.42199999999999999	0.53500000000000003	0.53600000000000003	0.59399999999999997	0.6	0.64700000000000002	0.70099999999999996	0.75600000000000001	0.81399999999999995	0.874	0.88400000000000001	1.0129999999999999	1.022	1.0309999999999999	1.0409999999999999	1.054	1.0649999999999999	1.075	1.0880000000000001	1.1000000000000001	1.1100000000000001	1.1220000000000001	1.131	1.141	1.151	1.165	1.1779999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	1.1919999999999999	



busa	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.28999999999999998	0.28299999999999997	0.48	0.69	0.94099999999999995	0.94299999999999995	0.94199999999999995	0.94499999999999995	0.94899999999999995	0.95499999999999996	0.96099999999999997	0.96399999999999997	0.97899999999999998	0.97899999999999998	0.98099999999999998	0.98199999999999998	0.98399999999999999	0.98599999999999999	0.98799999999999999	0.98899999999999999	0.99099999999999999	0.99299999999999999	0.995	0.995	0.996	0.996	0.997	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	0.998	busa2	1	0.60899999999999999	0.64500000000000002	0.72499999999999998	0.80400000000000005	0.92	0.92600000000000005	0.94199999999999995	0.95899999999999996	0.97599999999999998	0.99299999999999999	1.0089999999999999	1.0149999999999999	1.042	1.044	1.0469999999999999	1.0489999999999999	1.052	1.0549999999999999	1.0569999999999999	1.06	1.0629999999999999	1.0660000000000001	1.069	1.07	1.0720000000000001	1.073	1.075	1.077	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	1.079	



ppsr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.79800000000000004	0.88800000000000001	0.92100000000000004	0.94499999999999995	1.113	1.115	1.097	1.079	1.0660000000000001	1.054	1.0449999999999999	1.0469999999999999	1.0289999999999999	1.028	1.0289999999999999	1.03	1.0309999999999999	1.032	1.0329999999999999	1.034	1.036	1.0369999999999999	1.038	1.038	1.0389999999999999	1.04	1.0409999999999999	1.042	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	1.0429999999999999	ppsr2	1	0.94	0.94899999999999995	0.97399999999999998	0.98399999999999999	1.0089999999999999	1.0149999999999999	1.022	1.0309999999999999	1.04	1.0489999999999999	1.0580000000000001	1.0640000000000001	1.101	1.111	1.1220000000000001	1.1319999999999999	1.1459999999999999	1.159	1.17	1.1839999999999999	1.1970000000000001	1.2070000000000001	1.22	1.2290000000000001	1.238	1.2470000000000001	1.2589999999999999	1.27	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	1.282	



htrt	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.57199999999999995	0.58799999999999997	0.83299999999999996	0.88800000000000001	0.95499999999999996	0.95499999999999996	0.95799999999999996	0.96099999999999997	0.96499999999999997	0.97	0.97499999999999998	0.97599999999999998	0.98699999999999999	0.98699999999999999	0.98799999999999999	0.98899999999999999	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.99399999999999999	0.995	0.996	0.997	0.997	0.998	0.999	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	htrt2	1	0.82499999999999996	0.84299999999999997	0.88500000000000001	0.91	0.94899999999999995	0.95099999999999996	0.95899999999999996	0.96899999999999997	0.97799999999999998	0.98599999999999999	0.99399999999999999	0.996	1.0109999999999999	1.012	1.0129999999999999	1.014	1.0149999999999999	1.0169999999999999	1.018	1.0189999999999999	1.02	1.022	1.0229999999999999	1.024	1.024	1.0249999999999999	1.026	1.0269999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	1.0289999999999999	



heal	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.68300000000000005	0.67900000000000005	0.751	0.84899999999999998	0.97099999999999997	0.98099999999999998	0.97899999999999998	0.97799999999999998	0.97899999999999998	0.98	0.98299999999999998	0.98399999999999999	0.99	0.99	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99299999999999999	0.99399999999999999	0.995	0.996	0.996	0.997	0.998	0.998	0.998	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	heal2	1	0.745	0.77100000000000002	0.82699999999999996	0.876	0.94499999999999995	0.94799999999999995	0.95899999999999996	0.97	0.98099999999999998	0.99099999999999999	1.002	1.0049999999999999	1.022	1.0229999999999999	1.0249999999999999	1.026	1.028	1.03	1.0309999999999999	1.0329999999999999	1.0349999999999999	1.036	1.038	1.0389999999999999	1.04	1.0409999999999999	1.042	1.0429999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	1.0449999999999999	



otsr	wk0	wk1	wk2	wk3	wk4	wk5	wk6	wk7	wk8	wk9	wk10	wk11	wk12	wk13	wk14	wk15	wk16	wk17	wk18	wk19	wk20	wk21	wk22	wk23	wk24	wk25	wk26	wk27	wk28	wk29	wk30	wk31	wk32	wk33	wk34	wk35	wk36	wk37	wk38	wk39	wk40	wk41	wk42	wk43	wk44	wk45	wk46	wk47	wk48	wk49	wk50	wk51	wk52	1	0.70099999999999996	0.71199999999999997	0.77800000000000002	0.85099999999999998	0.94399999999999995	0.94499999999999995	0.94699999999999995	0.95199999999999996	0.95699999999999996	0.96199999999999997	0.96799999999999997	0.97	0.98299999999999998	0.98399999999999999	0.98499999999999999	0.98599999999999999	0.98699999999999999	0.98799999999999999	0.98899999999999999	0.99099999999999999	0.99199999999999999	0.99299999999999999	0.99399999999999999	0.995	0.996	0.996	0.997	0.998	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	0.999	otsr2	1	0.77700000000000002	0.79900000000000004	0.85099999999999998	0.88500000000000001	0.93799999999999994	0.94099999999999995	0.95099999999999996	0.96299999999999997	0.97399999999999998	0.98499999999999999	0.995	0.998	1.016	1.0169999999999999	1.0189999999999999	1.02	1.022	1.0229999999999999	1.0249999999999999	1.0269999999999999	1.028	1.03	1.0309999999999999	1.032	1.0329999999999999	1.034	1.036	1.0369999999999999	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	1.038	
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