Questions Professor Buonacorsi

1. What analysis would you do if there were no missing data?

Proceed with a panel data estimation technique. I am not sure which. It is my first estimation of a panel data.

2. What is the nature of the variables involved (both response and predictors.) quantitative, categorical, etc. In particular I'm thinking about whether multivariate normality on everything is reasonable if a likelihood approach is taken. 

The likelihood approach was discarded because I only have 962 observations. Nevertheless here is description of my variables:

3.4. Data Base 

3.4.1. Sample Selection

I have three main sources of information: Municipal Government of Montevideo (Intendencia Municipal de Montevideo; I.M.M.), Ministry of the Environment and a private consulting consortium, (MULTISERVICE-SEINCO-TAHAL, SEINCO). The core information comes from the IMM. As explained in Section 2.6.2, industrial plants in Montevideo need to report economic and pollution activities to the Industrial Effluents Units (Unidad de Efluentes Industriales, UEI) of the IMM on a four-month basis. From these reports I obtained monthly information on a set of variables that I divide into three categories (1) Pollution Variables, (2) Production Variables, and (3) Input Variables. The first category, Pollution Variables, is composed of Biological Oxygen Demand (BOD5) concentration of the industrial plants effluent discharges measured in mg/l, and the average monthly flow of discharges (FLOW) measured in cubic meters (m3)/day. The second category, Production Variables, is composed of average monthly levels of production of all types of products in physical units. (There are a total of 70 different products). The third category, Input Variables, is composed of a list of key inputs that the plants are required to report to the UEI. These are tap water consumed per month (OSE) in m3, underground water consumed per month (PERFOR) in m3, total water consumed per month (WATERTOT) in m3, electric energy consumed per month (ELECTRIC) in Kwh, fuel consumption per month (FUEL) in tons, firewood consumption per month (FIREWOOD) in tons, gas consumption per month (GAS) in tons, number of employees per month (EMPLOY) and number of employee days worked per month (WORKDAYS). Finally, I also gathered information from the IMM records on inspections and fines. The information on inspections is composed of the number of inspections done per month per plant, and the result of the sample in terms of mg/l of BOD in those cases where a sample was taken. The information on fines levied by the UEI is composed of the number of fines levied on each industrial plant per month and their amounts.

My second source of information is the Environmental Control Division (Division de Control Ambiental, DCA) of the Ministry of the Environment. This information includes number of inspections, administrative orders, postponements, fine threats, and fines per plant per month. In the case of inspections, results of samples in terms of BOD5 effluent concentration (in mg/l) were also computed. In the case of fines, amounts levied are also available.

Finally, my third source of information is SEINCO, the name chosen for the private partnership MULTISERVICE-SEINCO-TAHAL that was in charge of the Monitoring Program that the IMM implemented in 1998 as part of the Third Stage of the Urban Sanitary Plan (Plan de Saneamiento Urbano – Tercera Etapa, PSUIII) financed by the IADB. A detailed explanation of the Program is part of the research objectives of the first part of this prospectus. The main objective of the Monitoring Program was to design, implement and execute a waterways and industrial effluents monitoring scheme for the control of industrial pollution (Multiservice-Seinco-Tahal, 2001b).

Seventy-four (74) industrial plants located in Montevideo are included in my database. 

3. Can you give me a layout of how much missingness there is? The easiest thing would be to see a table like the following indicating what is missing.

Table 1: Descriptive Statistics for Input and Pollution Variables in Database

(Sample July-October 1997 to July – October 2001)

Total Potential Observations: 962

	Variable
	Mean
	Std. Dev.
	Observations
	Missing Values

	BOD5 (mg/l)
	1050.7
	1869.3
	858
	104

	FLOW (m3/day)
	199.29
	525.15
	789
	173

	OSE (m3/month)
	3905.7
	8104.1
	868
	94

	PERFOR (m3/month)
	2686.5
	4786.7
	708
	254

	WATERTOT (m3/month)
	6066.7
	9006.9
	687
	275

	ELECTRIC (Kwh/month)
	182877
	252885
	894
	68

	FUEL (m3/month)
	35.50
	49.52
	749
	213

	FIREWOOD (tons/month)
	103.55
	244.45
	360
	602

	WORKDAYS (per month)
	22.62
	3.47
	812
	150

	EMPLOY (number of employees)
	147.08
	608.60
	879
	83


Table 2: Descriptive Statistics for Monitoring and Enforcement Variables – IMM and DCA

(Sample July-October 1996 to July – October 2001)

Total Potential Observations: 1184

	
	Mean
	Maximum
	Std. Dev.
	Observations

	DCAEXORDERS
	0.092905
	2
	0.299027
	1184

	DCAPOST
	0.050676
	2
	0.251722
	1184

	DCAINSPWS
	0.115709
	4
	0.39561
	1184

	DCAINSPWOS
	0.0625
	4
	0.292734
	1184

	DCAFINE
	0.005068
	1
	0.071036
	1184

	DCAUR
	1.689189
	800
	28.13777
	1184

	IMMINSPWS
	0.339527
	5
	0.566395
	1184

	IMMINSPWOS
	0.129223
	8
	0.519468
	1184

	IMMURTOT
	0.994208
	200
	11.83118
	1036

	IMMFINE
	0.010618
	1
	0.102544
	1036

	SEINCO
	0.586993
	4
	1.014285
	1184


Note: 
Observations for IMMURTOT and IMMFINE were 

available for the period March – June 1997

Every variable has a four-month frequency and starts with the name of the institution to which the information belongs: DCA, IMM and SEINCO. “EXORDERS” stands for the total number of executive orders issued. Types of executive orders include: an order to present the “Industrial Discharge Application” (Solicitud de Autorizacion de Desagüe Industrial, SADI) form, an order to present periodic reports of treatment plant (TP) performance; an order to finish TP construction; an order to present the “Start Operation Report” (Informe de Puesta en Operacion, IPO); an order to designate a competent professional as responsible for the TP operation; an order to present a “Technical Report” (Informe Tecnico, IT); and an order to present modifications to the TP. “POST” stands for postponements. The DCA frequently relaxed the due dates set in the process of application for the SADI and for their executive orders. Consequently, actions postponed include the same list of actions as executive orders. “DCAINSPWS” and “DCAINSPWOS” correspond to inspections with and without sample conducted by the DCA in a given period. “DCAUR” is the total amount of the fines levied in that period. “UR” stands for “Adjustable Unit” (Unidad Reajustable, UR), and monetary unit indexed by inflation. 

Table 3: Distribution of Failures to Report by Industrial Plant and Period

	Plant
	Number of Non-Reports
	Period
	Plant
	Number of Non-Reports
	Period

	1
	0
	
	38
	3
	1-3

	2
	1
	1
	39
	6
	4,5,10-13

	3
	0
	
	40
	0
	

	4
	0
	
	41
	0
	

	53
	5
	1-5
	42
	0
	

	6
	0
	
	43
	0
	

	72
	3
	11-13
	44
	0
	

	82
	1
	11
	45
	1
	10

	9
	0
	
	46
	1
	13

	102
	6
	4-8,11
	47
	0
	

	11
	0
	
	48
	0
	

	12
	0
	
	49
	0
	

	13
	4
	1,8,11,12
	50
	0
	

	14
	0
	
	51
	0
	

	15
	0
	
	523
	8
	1-8

	16
	0
	
	53
	0
	

	17
	0
	
	54
	3
	11-13

	18
	0
	
	55
	0
	

	19
	0
	
	56
	0
	

	20
	1
	1
	571,2
	1
	12

	21
	0
	
	58
	3
	1-3

	22
	0
	
	59
	0
	

	23
	0
	
	60
	6
	6-10,13

	24
	1
	2
	61
	0
	

	25
	0
	
	62
	0
	

	26
	0
	
	63
	0
	

	27
	0
	
	64
	0
	

	28
	0
	
	65
	1
	1

	29
	0
	
	66
	0
	

	30
	0
	
	67
	0
	

	31
	0
	
	68
	0
	

	32
	0
	
	69
	0
	

	33
	0
	
	701
	0
	

	34
	0
	
	71
	0
	

	35
	0
	
	722
	5
	9-13

	36
	0
	
	73
	0
	

	37
	0
	
	74
	0
	



Notes:

1: Plants that shut down in period #13

2: Missing values due to “no activity” reports

3: Missing values due to not in business yet.

Table 4: Distribution of Reporting Failures by Reason

	Reason
	Number of 

Non-Reports

	“Went Out of Business”
	2

	“No Activity”
	12

	“Not in Business Yet”
	13

	“Random”
	33

	Total
	60


Table 5: Distribution of Reporting Failures by Industrial Plant

	
	Number of Non-Reports
	Number of Plants

	
	8
	1

	
	6
	3

	
	5
	2

	
	4
	1

	
	3
	4

	
	1
	8

	
	0
	55

	Total
	60
	74


Table 6: Distribution of Reporting Failures by Period

	Period
	Number of Non - Reports

	1
	8

	2
	5

	3
	4

	4
	4

	5
	4

	6
	3

	7
	3

	8
	4

	9
	2

	10
	4

	11
	7

	12
	6

	13
	6

	Total
	60


Table 7: Distribution of Missing Values per Industrial Plant

Inputs and Pollution Variables

	PLANT
	PERFOR
	OSE
	WORKDAYS
	EMPLOY
	GAS
	FUEL
	FIREWOOD
	ELECTRIC
	FLOW
	BOD5

	1
	11
	0
	1
	0
	0
	2
	0
	0
	1
	0

	2
	1
	1
	1
	1
	12
	2
	1
	1
	4
	1

	3
	0
	0
	0
	0
	10
	0
	9
	0
	0
	0

	4
	0
	0
	3
	0
	13
	0
	11
	0
	3
	0

	5
	6
	5
	5
	5
	7
	7
	13
	5
	5
	5

	6
	9
	0
	0
	0
	10
	0
	11
	0
	0
	0

	7
	10
	3
	6
	4
	10
	3
	12
	3
	8
	4

	8
	4
	3
	5
	3
	9
	6
	6
	3
	1
	1

	9
	0
	0
	0
	0
	12
	0
	11
	0
	0
	0

	10
	6
	6
	6
	6
	6
	11
	6
	6
	6
	6

	11
	4
	0
	0
	0
	7
	8
	2
	0
	9
	0

	12
	8
	0
	4
	0
	12
	0
	4
	0
	0
	0

	13
	8
	4
	4
	4
	12
	12
	12
	4
	4
	6

	14
	3
	0
	0
	0
	11
	2
	7
	1
	0
	0

	15
	0
	6
	0
	0
	11
	0
	10
	0
	0
	0

	16
	3
	0
	3
	0
	12
	0
	11
	0
	1
	0

	17
	11
	0
	8
	4
	13
	0
	13
	0
	13
	1

	18
	11
	0
	8
	4
	13
	0
	13
	0
	13
	1

	19
	0
	0
	4
	0
	12
	0
	2
	0
	1
	1

	20
	7
	4
	2
	4
	8
	5
	10
	4
	3
	3

	21
	0
	6
	0
	0
	11
	0
	10
	0
	0
	0

	22
	6
	0
	0
	0
	11
	1
	11
	0
	0
	1

	23
	0
	0
	0
	1
	9
	0
	8
	0
	0
	0

	24
	1
	1
	1
	2
	12
	3
	8
	1
	1
	2

	25
	5
	0
	0
	0
	11
	0
	11
	0
	0
	3

	26
	1
	0
	0
	0
	9
	0
	9
	0
	1
	1

	27
	0
	0
	0
	1
	1
	0
	1
	0
	0
	0

	28
	0
	0
	0
	0
	13
	0
	12
	0
	0
	0

	29
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3

	30
	7
	0
	2
	0
	11
	0
	11
	0
	1
	0

	31
	1
	0
	0
	0
	12
	1
	12
	0
	0
	1

	32
	0
	0
	0
	1
	12
	0
	0
	0
	0
	0

	33
	4
	0
	3
	1
	13
	1
	12
	0
	0
	0

	34
	0
	0
	4
	0
	5
	0
	0
	0
	1
	0

	35
	7
	2
	0
	0
	12
	13
	3
	0
	0
	0

	36
	5
	0
	0
	0
	10
	9
	0
	0
	1
	5

	37
	3
	0
	0
	0
	11
	2
	11
	0
	2
	5

	38
	3
	3
	3
	3
	10
	3
	13
	3
	3
	3

	39
	7
	7
	7
	7
	7
	8
	7
	7
	6
	6


	Table 7 (continued)

	PLANT
	PERFOR
	OSE
	WORKDAYS
	EMPLOY
	GAS
	FUEL
	FIREWOOD
	ELECTRIC
	FLOW
	BOD5

	40
	0
	0
	0
	0
	11
	0
	0
	0
	2
	4

	41
	0
	0
	0
	0
	9
	0
	10
	0
	0
	3

	42
	0
	2
	2
	0
	12
	12
	12
	0
	0
	0

	43
	0
	0
	0
	0
	12
	0
	13
	0
	13
	2

	44
	1
	1
	0
	0
	10
	0
	3
	0
	0
	0

	45
	1
	1
	5
	1
	11
	12
	1
	1
	1
	1

	46
	1
	1
	1
	2
	10
	3
	1
	1
	1
	2

	47
	0
	0
	11
	0
	2
	0
	11
	0
	12
	0

	48
	11
	1
	0
	0
	9
	1
	10
	0
	2
	2

	49
	8
	0
	2
	0
	12
	0
	12
	0
	0
	0

	50
	9
	1
	0
	0
	11
	1
	11
	0
	1
	0

	51
	0
	0
	0
	0
	3
	0
	3
	0
	0
	0

	52
	8
	8
	8
	8
	11
	8
	8
	8
	8
	8

	53
	0
	0
	0
	0
	1
	0
	0
	0
	2
	2

	54
	3
	3
	3
	3
	5
	3
	13
	3
	3
	3

	55
	8
	0
	0
	0
	13
	0
	8
	0
	1
	0

	56
	0
	0
	0
	0
	12
	12
	4
	0
	0
	0

	57
	2
	2
	12
	2
	11
	12
	12
	2
	10
	1

	58
	3
	3
	3
	3
	6
	3
	6
	3
	4
	3

	59
	9
	0
	0
	0
	13
	0
	13
	0
	0
	0

	60
	6
	6
	6
	6
	7
	6
	6
	6
	6
	8

	61
	8
	0
	0
	0
	9
	0
	13
	0
	0
	0

	62
	1
	0
	0
	0
	12
	1
	13
	0
	0
	0

	63
	0
	0
	3
	0
	13
	0
	13
	0
	0
	0

	64
	0
	0
	0
	0
	13
	0
	12
	0
	0
	0

	65
	1
	1
	1
	1
	1
	1
	1
	1
	2
	1

	66
	0
	0
	3
	0
	12
	2
	12
	0
	1
	0

	67
	0
	0
	2
	1
	9
	0
	0
	0
	0
	0

	68
	0
	0
	3
	0
	12
	11
	10
	0
	0
	0

	69
	0
	0
	0
	0
	13
	0
	13
	0
	0
	0

	70
	9
	0
	0
	0
	11
	0
	12
	0
	0
	0

	71
	0
	0
	0
	0
	13
	0
	13
	0
	0
	0

	72
	13
	5
	5
	5
	9
	13
	5
	5
	11
	5

	73
	0
	8
	0
	0
	12
	0
	12
	0
	5
	0

	74
	0
	0
	0
	0
	13
	13
	13
	0
	0
	0

	Total
	254
	94
	150
	83
	715
	213
	602
	68
	173
	104





