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Abstract 

While a lot of efforts have been on outdoor intelligent systems, internal living 

environment system that suits the occupancy’s behaviour has not received much 

attention. The intelligent living environment designed in this study has three 

components; the physical world (environment), the database and the decision maker. 

The study sought to design a model that senses ever changing home conditions such 

as lights, doors and windows. Other variables that were looked at include, but not 

limited to the number of people in the room and inside thermodynamics and human 

activity. Global information such as temperature, gas or electricity usage and time of 

the day will also be received by the system through various sensing facilities. The 

information will be sent to a rules engine for a decision on an appropriate action to be 

taken. The action may include just turning off the lights, in the case of a mild 

abnormality or a high alert to an emergency response unit in a most severe case. The 

study proposes a context aware and proactive neural networks control system to 

control a living environment with a main focus on the aged citizens living alone. The 

proposed living environment was not developed to an actual or “mock” building 

containing a representation of subset of sensors, actuators and controllers as used in 

the actual systems due to lack of funding. However, the study will report on the 

modelling and simulation of the home system variables based on the chosen Artificial 

Intelligent technique using MATLAB/SIMULINK. These results indicate a possibility of 

implementing the designed living environment to increase the resident’s security. 
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Definition and Terminology 

ACHE   Adaptive Control of Home Environment 

ACoCi   Arduino Controller Circuit 

AI   Artificial Intelligence 

ANFIS   Adaptive Network based Fuzzy Inference System 

ANN   Artificial Neural Network 
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CO2   Carbon Dioxide 
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DS   Design Science 
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FIS   Fuzzy Inference System 

FL   Fuzzy Logic 

FNN   Feed-forward Neural Network 

GND   Ground 

GUI   Graphic User Interface 

HTTP   Hyper Text Transfer Protocol 

JEE   Java Enterprise Edition 

JMS   Java Message Service 

IR    Infrared 

IRISYS  Infrared Integrated Systems 

ISDN   Integrated Services Digital Network 

NN   Neural Network 

RFID   Radio Frequency Identification 

ROI   Rate of Increase 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Introduction 

A significant number of residents in South Africa are rapidly ageing. According to the 

Actuary Society of South Africa (ASSA) 2002 AIDS and Demographic Model, it is 

anticipated that by 2025, older South Africans (60 years or older), will rise to 10.5% 

[38]], the challenges of ageing confront this category of citizens, with little support 

being received from the younger citizens. Assistive technologies, Artificial Intelligence 

(AI), in particular, will have to complement the human care giving that the older citizens 

will get [32]. 

The assistive technologies need to guarantee a high degree of security and autonomy 

of the intelligent living environment. Safety and security can therefore, be enhanced 

through the monitoring of the residents’ activities. 

On the other hand, South Africa’s energy consumption in relation to the Gross 

Domestic Product (GDP) is very high when compared to developed countries such as 

USA and UK. Eskom continues to ask residential and commercial users to save 

energy. The residential sector provides a great potential to save energy by 

incorporating artificial intelligence. Currently, the Minister of Minerals and energy hope 

to have energy efficiency improvement of 12% by 2014. Intelligent lighting systems 

contribute to the saving of energy. Energy efficiency is therefore, one of the incentives 

to have an intelligent home system. 

 

1.2 Research questions 

This research falls within the smart living environment studies. Particular attention will 

be given to smart assistive homes for the elderly and disabled citizens. 

The main research question is: 

“Can a home environment be made smart using an autonomous intelligent system? 

The study sought to answer the question posed below: 

1.2.1 Which devices should be controlled by the system? 
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1.2.2 Which sensors would be most appropriate to measure variables  

 parameters for a typical smart home?  

1.2.3 How can the sensor data be synthesised for decision making? 

The researcher hoped to answer the questions above by: 

(i) Designing a model of a living environment that studies and adapt to the 

house’s general energy consumption patterns of the occupant(s). The 

model should allow the user to override the decisions made by the AI 

technique(s). However, the system should be able to work as autonomous 

as possible. 

(ii) Modelling the dynamic behaviour of a smart home environment using one 

or more of the AI techniques, that is, ANN, Fuzzy logic, Adaptive Network 

based Fuzzy Inference System, Data Mining and Genetic Algorithm. 

 

1.3 Scope of the Study 

The researcher would have wanted to look at all the areas of AI around a home 

environment, but for the purpose of this study, the researcher will give a general 

attention to smart living environment, with particular focus on the elderly and disabled 

citizens. The system will also incorporate an energy saving lighting system. 

 

1.4 Limitations 

Each individual case is different from the other users’, hence, it is anticipated that it 

will not be easy to come up with a one size fit all approach to Artificial Intelligence 

assistive technologies. Some of the technology that may be used in Artificial 

Intelligence assistive technologies, such as video, audio or speech may not work well 

with the elderly, who have disabilities in the areas mentioned above [26]. 

The researcher will not have a substantial amount of financial resources to do all the 

tests and experiments he may wish to carry out. Barriers to the promotion of intelligent 

assistive technologies include the lack of financial resources to carry out new and 

‘uncontested’ technologies [22]. Not many people are using intelligent assistive 

technologies in South Africa. 
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Movement assistive equipment such as wheel chairs exoskeletons are also not include 

in the scope of this research. 

The study will be limited to an intelligent living environment for an older citizen, who 

lives alone as he/she does not have any kids around. 

 

1.5 Contribution 

The system proposed by the researcher will greatly improve the security and reduce 

the unnecessary wastage of energy in a living environment. It will also help the 

disabled and senior citizens who have limitations as far as mobility is concerned in as 

far as increasing the safety and security levels. The system should be able to add 

value to their life style. Most smart homes use systems that are sensor-based. These 

systems have one weakness that they cannot adapt the ever-changing human 

behaviour. This limits the extent to which they can save energy. This study hopes to 

use the AI techniques in designing a system that will adapt and be aware of the 

environment and take an appropriate action. The switching of the corresponding 

devices will therefore take place accordingly. 

 

1.6 Research Approach 

This study falls under the Design Science (DS) research. Design Science process 

includes six steps namely [31]: 

 Problem identification and motivation; 

 Definition of the objectives for a solution; 

 Design and development; 

 Demonstration; 

 Evaluation; and  

 Communication. 

The design science research methodology (DSRM) for this research will therefore be 

consistent with the above six principles, practices and procedures expected in carrying 
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out a design science (DS) research. The results of this research will not however lead 

to a completed artefact but, a blueprint for its development. 

This research is carried out on the background that South Africa’s energy consumption 

when compared to its Gross Domestic Product (GDP) is very high, compared to 

developed countries. It should also be notes here, that South Africa’s old age category 

(60 years or older) continues to rise each year. The overall objective of this research 

is therefore, to design an intelligent living environment that is very secure and adapts 

to ever-changing circumstances of the occupancy, and make decisions as 

autonomously as possible. The researcher hopes, to design a more efficient 

architecture of an intelligent living environment system that saves energy, safer and 

comfortable. Virtual data will be generated randomly using IBM SPSS Statistics 

application. Thereafter, modelling of the dynamic behaviour of a smart living 

environment using Artificial Neural Network will be done. This will be followed by 

finding an algorithm that adapts the designed model to changing home environment. 

The dynamic behaviour of an intelligent living system will be represented by a 

collection of mathematical equations. The model should be able to accept external 

information and process it to produce one output. The designed model will be solved 

by simulation on a computer with MATLA/Simulink programming environment. As part 

of the Evaluation stage of the DSRM, three stages of simulation will be followed, that 

is, Initialisation, Iteration and Termination. Lastly, simulation results will then be 

analysed, conclusions drawn and communicated the publication of the dissertation. 

 

1.7 Thesis organisation 

In order to answer the research questions of the study, the thesis has been structured 

as depicted in Figure 1 and explained as follows: 

Abstract 

The abstract gives answers to the following questions: 

What was done in the research (objectives of the research); 

How the research was done (method of investigation); 

Why this research was done (motivation of the research); and  

What the outcomes were (results and conclusion). 



 

5 

 

 

 

Figure 1 Dissertation layout 

Figure 1 shows the layout of the dissertation. Three main areas were investigated in 

Chapter 2. These areas are the Intelligent Human Living Environment, Intelligent 

Algorithms and Devices controlled by the system. 

Chapter 1: Introduction 

In this chapter, the introduction, statement of the problem, research questions, 

contribution, approach and the thesis organisation have been outlined. 
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Chapter 2: Literature Review 

This chapter gives an overview of a typical intelligent living environment and its related 

equipment. 

Chapter 3: Proposed Intelligent Home System Design Structure 

A proposed intelligent home design structure is outlined in this chapter. 

Chapter 4: Modelling and simulation of the Intelligent Home System variables 

based on the chosen AI technique using MATLAB/Simulink 

This chapter gives an overview of the neural model, architecture, and transfer 

functions and modelling of an intelligent smart home. Variable input parameters are 

used in the implementation of the training function of the Neural Network Fitting Tool 

GUI to model an intelligent smart home. The simulation plots, testing of the designed 

intelligent home environment Neural Network model output will be carried out to verify 

performance of the predicted output. 

Chapter 5: Conclusions and Recommendations for Future Works 

This chapter comes up with conclusions of the thesis and the future works that could 

be carried out in the field of neural networks and with regards to an intelligent home 

environment. Recommendations are also proposed for future research in the 

intelligent home environment designs.  
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2 CHAPTER TWO 

LITERATURE REVIEW 

 

2.1 Introduction  

This chapter reviews the related literature on intelligent living environment. Intelligent 

home systems’ equipment and functions used and intelligent sensors will also be 

discussed in this chapter. Artificial intelligence will also be discussed, with an 

emphasis on Neural Networks and the corresponding transfer functions which scale 

the output of the neural network into suitable ranges. 

 

2.2 Intelligent home 

An intelligent home, which is commonly referred to as a smart home has attracted 

many definitions from various authors. A smart home is defined as: 

……. A residence equipped with a wide scope of computing and information 

technology which anticipates and responds to the needs of the occupants, 

working to promote their comfort, convenience, security and entertainment 

in many ways through the management of technology within the home and 

connections to the world beyond [20]. 

Three main components of an intelligent home can be deduced from the definition 

above namely, environment, database and decision maker. The environment is the 

home that is equipped with various types of technologies such as sensors, which are 

responsible for gathering data on the usage and activities in this area. The database 

stores the gathered and arranged data of the intelligent system such as collection of 

various rules. The decision maker handles the gathered data. It is responsible for the 

system’s reaction and it also interacts with the environment in order to fulfil the needs 

of the user. The representation of the main components of an intelligent home are 

shown in Figure 2. 
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Figure 2 Representation of main components of an intelligent home 

 

2.3 Abnormal Pattern Detection Alarm Systems 

2.3.1 Alarm categories 

Pattern detection alarm systems are classified into a four-tier system. The first tier 

alarm system is called Mild Abnormality. Mild abnormality occurs when there is a slight 

change in the normal behaviour pattern such as an omission to take a shower. In this 

instance, human intervention is optional. The second tier alarm system which is more 

serious than the mild abnormality is the Caution. For an example, the stove is left on 

for a longer than usual time. This requires a human intervention. The third tier which 

is more serious than the Caution tier is the High Alert. Here many parameters from 

different sensors indicate that the occupant is in some danger which requires 

activating a high alert. The last and more sever, is called Emergency. This could be a 

very hard fall of an occupant presence of fire and requires an emergency response 

[15]. 
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2.3.2 Alarm priority 

Alarms can also be classified according to how quickly the problem needs to be solved. 

Alarm priorities are classified [10] as shown in Figure 3. A very urgent alarm can have 

a higher priority than a non-urgent alarm with a higher importance. It also means that 

a very important alarm has a higher priority than an unimportant but urgent alarm. 

 

Figure 3 Alarm priority [10] 

 

2.4 Intelligent home system sensors 

The main purpose of sensors is to provide interface between the physical world and 

the digital world. Sensors are the eyes and ears of the home network [21]. A variety of 

sensors are used to effectively manage an intelligent system. Sensors are needed to 

detect temperature and light level, movement of occupancy, gas or smoke detection. 

Some of the less commonly used sensors are the status sensors, which give 

information on the status of household appliances such as windows. 

An intelligent home also relies on sensors to effect changes, for example, if it gets too 

cold, the thermostat will activate the heater and likewise, if it gets too hot, it will activate 

the fan. 
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Sensors that were incorporated into the research done by Technology Assisted 

Friendly Environment for the Third Age (TAFETA) for a prototype apartment at the 

Elisabeth Bruyere Health Centre of the SCO Health Services in Canada included the 

Magnetic switches, thermistors, Accelerometers, Radio Frequency Identification 

(RFID), Infrared Motion Sensors, Microphone Arrays, Smart grab Bars, Pressure 

sensitive Mats and Electronics Noses. 

Examples of individual sensors that may be used in an intelligent home system are 

described in detail in the following sections. 

 

2.4.1 Location sensors 

There are two main types of location sensors namely, Outdoors and Indoors location 

sensors as describes in 2.4.1.1 and 2.4.1.2. 

 

2.4.1.1 Outdoors location sensors 

Global Positioning System (GPS) is often used for fine-grained sensing, but coarse 

location information available from cellular network infrastructure such as the Global 

System for mobile communication (GSM) is also used [37]. 

 

2.4.1.2 Indoors location sensors 

 Indoors location sensors are typically embedded in the home environment [37]. 

Examples of indoor location technologies include infrared, ultrasonic, RFID and floor 

sensor/pressure sensor. 

 

2.4.2 Passive Infra-Red (PIR) sensors (Motion sensors) 

Passive Infra-Red (PIR) sensors are used to detect movements made by the 

residents. The sensors register the infrared emissions from the objects such as human 

and vehicles. If there are a network of PIR sensors in the environment, it can be 

possible to learn the movement patterns of the residents [30]. They are considered 

very efficient when mounted on stationary devices, as compared to mobile devices, 

because the movement of the device itself is detected as well. However, when 
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selecting these sensors, one must be aware of the fact that the passive IR sensors 

have a directed input, usually any angle between 30 and 180 [37]. Figure 4 illustrates 

the principle of operation of a PIR sensor. 

 

Figure 4 Principle of operation of a PIR sensor 

 

2.4.3 Ultrasonic sensors/Transducers 

Ultrasonic sensors use the ultrasonic technology. Ultrasonic systems emit short, high-

frequency sound pulses at regular intervals. These pulses move in the air at the 

velocity of sound. If they strike an object, then they are reflected back as echo signals 

to the sensor, which itself calculates the distance to the target based on the time-span 

between emitting the signal and receiving the echo [28]. 

 

2.4.4 Radio-Frequency Identification (RFID) sensors 

RFID allows both sensing of the object’s proximity and identification [30]. RFID 

technology uses communication through radio waves to exchange data between a 

reader and an electronic tag. Tags respond with a unique identifier as well as 

information stored in the memory when interrogated by an RFID reader [9]. The two 

main components of the RFID system (RFID reader and RFID tag) are shown in Figure 

5. 
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Figure 5 The main components of RFID system [13] 

 

There are two types of RFID tags namely, Passive tags and Active tags. Passive tags 

do not need any power source and are attached to an object to detect the use-object 

interaction, while active tags have batteries and can provide greater range. Figure 6 

shows the two types of RFID tags. 

 

Figure 6 Types of RFID tags [6] 

 

RFID UHF bands with frequencies varying between 860 MHz and 960 MHz (EPC 

global standard) are used. The most significant RFID system performance 

characteristics is the tag range – the maximum distance at which RFID reader can 

either read or write information to the tag [29].  

RFID technology’s strength lies in the ability of RFID tags to be placed out of sight and 

track multiple objects. However, the technology has a limited reliability and stability 

when reading through liquids or metals [9]. 
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2.4.5 Falls detection sensors 

Hall effect-based position sensors are the most commonly used sensors to detect the 

position of a resident(s) in [3] simple sensors, single or dual-element sensors such as 

PIR sensors have been found to provide fairly crude data that is complicated to 

interrupt. Devices that can be worn by the residents have a weakness of relying on the 

resident’s ability to wear the sensor.   

A network of cameras may complement wearable accelerometers in detecting falls. 

Cameras are triggered when there is a detection of a fall based on the signals from 

the accelerometer. However, Cameras appear to be intrusive and also require a great 

deal of monitoring. Interpretation of camera images is also complicated [9]. However, 

Infrared Integrated Systems (IRISYS) thermal-imaging sensors significantly help to 

overcome these limitations. This sensor is not worn by the resident, but mounted on 

the wall [37]. 

 

2.4.6 Bed sensors 

Bed sensors may be used to provide information such as bed times and sleep patterns, 

especially keeping track of sleepless nights [17]. 

 

2.4.7 Fire detection sensors 

Fire detection in the early phase is the primary function of fire detectors. However, 

while sensitive fire detectors reduce the response time to alarm, this has been found 

to be at the cost of creating false alarms. Sources of CO such as cigarette smoke, 

diesel engines and disco-fog particles have been found to cause false alarms and 

nuisance alarms [15]. Figure 7 shows an example of a ceiling-mounted fire detector. 
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Figure 7 Fire detector [4] 

 

2.4.8 Gas leakage sensors 

Gas leakage sensors are used to detect any gas leakage in a home. However, most 

of these sensors need to be heated often around 1W for about a minute before a 

reading can be taken [37]. 

 

2.4.9 Stove sensors 

The stove sensors monitor stove usage and may alert the owner, if say, the stove is 

left on [17]. 

 

2.4.10 Video cameras 

Video cameras may provide rich sources of information for human observation and 

also for computer interpretation. However, video cameras pose some challenges as 

far as storage requirements, information extraction and privacy are concerned [9].  

Figure 8 shows examples of a Closed-Circuit Television (CCTV) cameras that may be 

used in intelligent homes. 
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Figure 8 CCTV cameras examples [36] 

 

2.4.11 Motion sensors 

Mercury switches, angular sensors and accelerometers are used to provide 

information on motion, inclination and acceleration of a device [37]. 

 

2.4.12 Temperature sensors 

Temperature sensors are normally made of inexpensive semi-conductor-baes 

thermistors [3]. Most of temperature sensors are also easy to use and can provide 

information on the resident’s house and body temperatures. An example of a 

temperature sensor used to detect ambient air temperature is shown in Figure 9. 

 

Figure 9 Temperature sensor [36] 
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2.4.13 Light-level sensors 

Light sensors ensure that the correct amount of light, when and where you want light. 

Lights can be turned off when not required or dimming them to save energy and costs. 

Single optical sensors such as photodiode, Infrared (IR) and Ultra-Violet (UV) sensors 

can provide information on the light intensity, density, reflection and the type of light 

[37]. When natural light fades away, the house lights can be set to automatically come 

back again. Lights could be by default dimmed, but when sensors detect that someone 

has entered, the lights that correspond to the location in which the person is detected 

can have their intensity brightened, so as to provide sufficient illumination [9]. 

 

2.4.14 Humidity sensors  

Humidity sensors use a variety of transduction principles, such as the change of 

capacitance of a polymer film relative to humidity [3]. 

 

2.4.15 Front door sensors 

Front doors for intelligent homes may incorporate an RFID tag for keyless entrance to 

residents and other authorised personnel. In addition, the occupants may 

communicate with and admit visitors using a camera, microphone, automatic door 

opener, electric latch and speakers [17]. 

 

2.4.16 Window sensors 

Automated blinds can be incorporated to the windows. The blinds can be pre-set or 

adjusted to control lights and also provide privacy [17]. 

 

2.4.17 Swimming pool sensors (Floating/wave sensors) 

The floating/wave sensors fall sensing alarm system triggers a powerful siren at the 

poolside and the house if it senses that an object weighing more than a given threshold 

accidentally falls into the pool. A typical pool alarm is shown in Figure 10. 
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Figure 10 Pool alarm [23] 

 

2.4.18 Torque sensors 

Torque sensors are used in the case where torque has to be measured on rotating 

components such as motors [3]. 

 

2.4.19 Bio sensors 

Bio sensors use a biological component such as skin resistance and blood pressure 

with a physicochemical detector. With further processing, an awareness of the 

emotional state of the resident may be obtained [37]. A bio sensor such as the one 

shown in Figure 11 can be used to stop snoring whilst the resident is asleep. 

 

Figure 11 Anti-snoring bio sensor watch [26] 
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2.5 The Controller 

A controller is the computer system which acts as the brain behind the living 

environment’s automation system [7]. The controller collects information through 

various sensors and receives commands through remote controlled devices. The 

controller acts based on commands or a set of pre-set rules using actuators. For a 

living environment, a typical controller is an always-on standalone or embedded 

Linux/Windows/OS-XPC. Higher end residential and industrial buildings normally use 

dedicated high availability, redundant controller systems with uninterrupted power 

supplies (UPS). 

 

2.6 Intelligent home system actuators 

Actuators are the hands of the intelligent home [7]. They provide the means of how 

the intelligent home system can do things in the physical world. An actuator changes 

the state of the physical world. Appliance actuators can be classified as power 

relays/triacs, limited mechanical motion devices such as solenoids for door latches 

and complex motion devices such as motors [3]. Figure 12 shows circuits for six types 

of a Solid State Relay (SSR). A solid-state relay is an ON-OFF control device in which 

the load current is conducted by one or more semiconductors [42]. 

 

Figure 12A  Hybrid SSR 

 

Figure 12B  Transformer-Coupled SSR  
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Figure 12C  Photo-Coupled SSR  

 

Figure 12D  Direct-Control SSR  

 

Figure 12E  Direct-Control DC SSR  

 

Figure 12F  SSR using SCR switch  

Figure 12 Solid State Relays (SSR) [42] 
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2.7 Control Networks 

Control networks provide the required connectivity between the devices under control, 

sensors and actuators on one hand and the controller along with remote control 

devices on the other hand as illustrated by the researcher in Figure 13. There are three 

main options for an intelligent living environment automation control networks namely 

powerline communication, Wireless Transmission and Wireline Transmission [7]. 

 

Figure 13 Control networks function 

 

2.8 Wireless Sensor Network (WSN) 

In order to monitor a large area such as a house, it is necessary to have a network of 

sensors to collect data to a central system that fuses the different information coming 

from the sensors. Technologies and protocols used to build sensor networks 

infrastructures, differ in many aspects [43] as shown in Table 1. 
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Table 1  Characteristics of various technologies for Wireless Sensor Networks 
(WSN) [43] 

 ZigBee Wi-Fi UWB 

IEEE spec. 802.15.04 802.11 a/b/g/n 802.11.4a 

Frequency 868/915 MHz; 2.4 

GHz 

2.4 GHz; 5 GHz 3.1 – 10.6 GHz 

Data Rate Low, 250kbps High, up to 100+ Mbps 

for 802.11n 

Medium, 1 Mbit/s 

mandatory and up to 27 

Mbps for 802.11.4a 

Transmission distance Short, < 30 metres  Long, up to 100 metres Short, < 30 metres 

Location accuracy Low, several metres Low, several metres High, < 50cm 

Power consumption Low, 20mW – 40mW High, 500mW – 1W Low, 30mW 

Multipath performance Poor Poor Good 

Interference resilience 

Low/Medium/High  

Low Medium High with Interference 

resilience with high 

complexity receivers, low 

with simplest receivers 

Interference to other 

systems 

High High Low 

Complexity and cost Low High Low-medium-high are 

possible 

 

2.9 Artificial intelligence 

The word “Intelligent” is derived from Latin words: Inter and legere [42]. The word 

“intelligence” is defined as the processes which involve sensing, information gathering 

and decision making [42]. Some of the Artificial Intelligence techniques include ANN, 

Fuzzy Logic (FL), Adaptive Network based Fuzzy Inference System (ANFIS) and Data 

Mining (DM). 

 

2.9.1 Artificial Neural Network (ANN) 

The researcher’s interest is on the application of Artificial Neural Network (ANN). 

Artificial Neural Networks are the preferred artificial intelligence techniques for process 
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control, because they can build predictive models of the process from 

multidimensional data routinely collected from the sensors [19]. In this study, relevant 

literature on intelligent systems, controllers and sensors will be reviewed at in order to 

come up with a sound model. Modelled artificial neurons consist of inputs, which are 

multiplied by weight. When the signals received surpass a threshold, the artificial 

neuron is activated. The Neural Network is adjusted after consideration is given to the 

comparison between the output and the desired target. This adjustment is made until 

the network’s output has matched the desired target [19]. The basic principle of 

operation of ANN illustrated in Figure 14. 

 

Figure 14 Basic principle of Artificial Neural Network (ANN) 

   

ANN has successfully been applied in the areas of function approximation, pattern 

association and pattern recognition, associative memories and generation of new 

meaningful patterns [19]. 

 

2.9.2 Back-propagation 

One of the frequently applied supervised neural network (NN) model is the back-

propagation network. This network also uses the back-propagation learning algorithm 

[34]. Back-propagation can be described as the generalisation of the Widrow-Hoff 

learning rule to multiple-layer networks and non-linear differentiable transfer functions 

[8]. A network can be trained until it can approximate a function by using input vectors 

with the corresponding target vectors. Back-propagation method can be described as 
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adaptive neural network (NN) [35]. The initialisation of the system is accomplished by 

the use of chosen small arbitrary weights. Learning is done through successively 

adjusting the weights based on a set of input patterns and the corresponding set of 

desired/target output patterns. 

The equations that govern Rumelhart’s back-propagation method are as follows [35]: 

If an input pattern p is applied to the network, the activation of each input can be 

determined using the following logistic activation function: 

𝑂𝑝𝑗 =  
1

1+𝑒𝑥𝑝{∑ 𝑤𝑗𝑖+ 𝑗𝑖 }
’        2.1 

Where 𝑂𝑝𝑗 is the activation of unit j as a result of the application of pattern p, 𝑤𝑗𝑖 = 

the weight from unit i  to unit j, and  𝑗 = the bias for unit j. 

Back-propagation is then invoked to update all of the weights in the network using the 

following rule: 

𝑊𝑗𝑖(𝑛 + 1) = . 𝑝𝑗 + .𝑊𝑗𝑖  (𝑛)      2.2 

Where n is the presentation number,  is the learning rate, 𝑝𝑗 is the error signal for 

unit j and  is the momentum factor. The error signal 𝑝𝑗 for an output unit j is then 

calculated from the difference between the target value and the actual value for that 

unit: 

𝑝𝑗 = (𝑡𝑝𝑗 − 𝑂𝑝𝑗). 𝑂𝑝𝑗 . (1 − 𝑂𝑝𝑗)      2.3 

The error signal 𝑝𝑗 for a hidden unit j is a function of the error signals of those units 

in the next higher layer connected to unit j and the weights of those connections: 

 

𝑝𝑗 = 𝑂𝑝𝑗 . (1 − 𝑂𝑝𝑗).𝑘𝑝𝑘𝑊𝐾𝑗        2.4 
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2.9.3 Feed-forward Neural Networks (FNN) 

Feed-forward neural networks (FNN) allow signals to move in one way only, that is, 

from input to output as shown in Figure 15. There are no feedbacks (loops) in the feed-

forward networks. FNN tend to be straight forward networks that associate inputs with 

outputs, that is, the output of a layer will not affect the same layer [8]. 

 

Figure 15 A simple feed-forward neural network  

2.10 Neuron Model 

A general neuron model [8], has inputs and the general neuron, with PR inputs, 

weighted with a scalar weight, , thereby forming the product p, which is again a 

scalar quantity as shown in Figure 16.  
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Figure 16 A neuron with a Single R-element vector input 

 

The neuron output is determined by the following equation: 

𝐴 = 𝑓(𝑊. 𝑝 + 𝑏)        (2.5) 

A bias, b, is formed with the weighted inputs thereby forming the net input, n, is the 

argument of the transfer function, 𝑓, defined as: 

𝑛 =  1, 1𝑝1 + 1.2𝑝2 + ⋯ + 1, 𝑅𝑝𝑅 + 𝑏    (2.6) 

 

2.11   Transfer functions 

A large number of neural networks pass the output of their layers through activation or 

transfer functions, which scale the output of the neural network into suitable ranges 

[25]. Three types of transfer functions that are commonly used in back-propagation 

multi-layer neural networks are the log-sigmoid (logsig.) transfer function, tan-sigmoid 
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(tansig.) transfer function and the linear (purelin.) transfer function. For each layer of 

the neural network, different activation functions can be used. 

 

2.11.1  Log-sigmoid transfer function (logsig.) 

The transfer function is usually implemented in back-propagation networks, partly, 

because it is differentiable. It takes the input, which can be any value between plus 

and minus infinity, and presses the output into the range 0 to 1 [8]. Figure 17depicts a 

log-sigmoid transfer function. 

 

Figure 17 Log-sigmoid transfer function 

 

The sigmoid function can be expressed mathematically as: 

𝑓(𝑥) =  
1

1+𝑒−𝑥          (2.7) 

while, the log-sigmoid transfer function can be expressed as follows: 
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𝑎 = 𝑙𝑜𝑔𝑠𝑖𝑔(𝑛)         (2.8) 

 

2.11.2  Tan-sigmoid transfer (tansig.) 

Multilayer networks can also use the tan-sigmoid function. Figure 18 shows a tan-

sigmoid transfer function. 

 

Figure 18 Tan-sigmoid transfer function 

The function can be expressed mathematically as: 

𝑓(𝑥) =  
𝑒2𝑥−1

𝑒−𝑥+1
         (2.9) 

while, the transfer function is expressed as: 

𝑎 = 𝑡𝑎𝑛𝑠𝑖𝑔(𝑛)         (2.10) 

 

2.11.3  Linear transfer function (purelin.) 

A linear neuron uses a linear transfer function [24]. The transfer function determines 

the neuron’s output by returning the value passed to it [8]. Figure 19 depicts a linear 

transfer function. 
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Figure 19 Linear transfer function 

 

The linear function can be expressed mathematically as: 

𝑓(𝑥) =  𝑥          (2.11) 

while, the transfer function as: 

𝑎 = 𝑝𝑢𝑟𝑒𝑙𝑖𝑛(𝑛) = 𝑝𝑢𝑟𝑒𝑙𝑖𝑛(𝑊𝑝 + 𝑏) = 𝑊𝑝 + 𝑏   (2.12) 

 

2.12 Fuzzy logic 

Fuzzy logic is based on two factors; namely uncertainty and impression. This is 

attributed this to the fact that human beings normally make decisions based on 

connected observations [40]. Fuzzy logic system go through four stages of teaching, 

which are gathering data, fuzzification of data, filtering and updating the rule base. 

Figure 20 shows a Fuzzy Logic System. 
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Figure 20 Fuzzy Logic System (FLS) [24] 

 

2.13   Simulation with Fuzzy Logic Toolbox 

Fuzzy Logic ToolboxTM provided functions, applications and a Simulink block for 

analysing, designing, and simulating systems based on fuzzy logic. The toolbox allows 

you to model complex system behaviours using simple logic rules and then implement 

these rules, in a fuzzy inference system. You can use it as a standalone fuzzy 

inference engine. Alternatively, you can use fuzzy inference blocks in Simulink and 

simulate the fuzzy systems within a comprehensive model of the entire dynamic 

system. Figure 21 depicts the interpretation of the fuzzy inference. The flow proceeds 

up from the inputs in the lower left, then across each row, or rule, and then down the 

rule outputs to finish in the lower right. This compact flows shows everything at once, 

from linguistic variable fuzzification all the way through defuzzification of the aggregate 

output. The study applied the Fuzzy Logic to decide the security levels 1 to 10. 
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Figure 21 Interpreting the Fuzzy Inference [18] 

 

Fuzzy inference interprets the values in the input vector and, based on user-defined 

rules, assigns values to the output vector. Using the editors and viewers in the Fuzzy 

Logic Toolbox, you can build the rules set, define the membership function, and 

analyse the behaviour of a fuzzy inference system (FIS).  

The following editors and viewers are provided: 

FIS Editor - Displays general information about a fuzzy inference system; 

Membership Function Editor – Allows you to display and edit the membership 

functions associated with the input and output variables of the FIS; 

Rule Editor – Allows you to view and edit fuzzy rules using one of three formats: full 

English –like syntax, concise symbolic notation, or an indexed notation; 

Rule Viewer – Allows you to view detailed behaviour of an FIS to help diagnose the 

behaviour of specific rules or study the effect of changing input variables; and 

Surface Viewer – It generates a 3-D surface from two input variables and the output 

of an FIS. 

The five components of the Fuzzy Inference System (FIS) are shown in Figure 22. 
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Figure 22 Main components of an FIS [18] 
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3 CHAPTER THREE 

PROPOSED INTELLIGENT HOME SYSTEM DESIGN 

STRUCTURE 

 

3.1 Introduction 

The proposed intelligent home system design structure will be outlined in this chapter. 

Three main components of the system have been identified namely, Physical world, 

Interface and Software. Each component will also be described in detail. 

 

3.2 Intelligent home system architecture 

 

Figure 23  shows an overview of the proposed home system architecture with three 

main components namely, Physical world, Interface and Software. The Physical world 

is made up of the home environment and the Interface is composed of the controller 

circuit. The Software comprises the GUI, Reader, Rules engine and the Sender. 

Physical world

Rules 
engine

SenderGUI Reader

Home environment

Software

Decision maker

Sensors 
· Motion sensor
· Stove sensor
· Gas leakage sensor
· Falls detection sensor 
· Light sensor
· Humidity sensor
· Door sensor
· Swimming pool sensor
· Bed sensor
· Location sensor

Actuators

· Mechanical actuators
· Electrical actuators
· Electrical switches
· dimmers

Interface

Database

Interface

Alarms/Sirens
· Fire alarm
· Pool siren

SMS

 

Figure 23 Intelligent home system architecture  
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A change in status of a controlled device such as a window opening is communicated 

via a controller circuit to a bearer agnostic platform such as Beachcomber. A 

controller’s purpose is to act as an interface between the Physical world and virtual 

world. The controller will include sensors and actuators. A Beachcomber is one 

example of a platform that facilitates easy communication between people and 

physical objects [7]. The agnostic platform then forwards the engine. The rules engine 

will then make a decision and reply it with a request to switch an appliance on or off. 

The owner of the home environment may also track what is happening in the intelligent 

home through a phone. The owner may override any decisions made by the rules 

engine using an electronic control board. 

Each component of the proposed intelligent home system architecture is described in 

detail in the following sections. 

 

3.2.1 Home environment  

In designing this intelligent home system, the researcher made the following key 

assumptions: 

The resident is an older citizen, who lives alone as he/she does not have any kids 

around; and 

The following sensors were used: 

 Stove sensor; 

 Falls detection sensor; 

 Fire detection sensor; 

 Light sensor; 

 Humidity sensor; 

 Door sensor; 

 Swimming pool sensor; 

 Temperature sensor; 

 Location sensor; and  

 Bed sensor 
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The operational parameters for the sensors mentioned are set out in Table 1. 

  

Table 2  Sensors’ operational parameters 

Sensor-type 
– measured 
variable 

Sensor Unite of 
measurement 

Range Resolution / 
Sensitivity 

Operating 
current 

Image 

Temperature – 
Ambient 
temperature 

Network of LM35 
sensor  

National 
Semiconductor 
(1959) 

Degrees 
Celsius (C) 

 

-40C to 
150C 

 10mV per C 

 Self-heating 
causes less than 
0.1C temperature 
rise in still air 

60A 

 

Light intensity Network of TAOS 
TSL 250R light 
sensors 

Lux 0 to 255 137mV (W/cm2) at 
635nm 

1.1 – 
1.7mA  

 

Pressure – 
Pressure 
within an area 

Pressure 
transducer 
(sensor pad) 
Model P-5-22 
Bed/Floor Sensor 
Pad 

Pascal (Pa) 0-1KPa  Accuracy –  

 2.5% 

1mA 

 

Stove 
temperature 

Electromagnetic 
stove temperature 
sensor 

Degrees 
Celsius (C) 

 

 -40C 
to 300C 

 Self-heating 
causes less than 
0.1C temperature 
rise in still air 

60mA 

 

Humidity 
(Relative) 

OB3E module % 0-100% 
RH 

 <5 sec. to 90% of 
final value 

 Temperature 
operation range  

-50C to +50C 

 Accuracy – 

 2.0% from 0-
100% humidity 

Input 
power – 
4mA at 12 
VDC  

Door status TX-1010-01-
model 

Open/close Open/clo
se 

 Operating temp. -
10C to 60C 

 Up to 90 metres 
indoor 

25A 

 

Swimming 
pool net 
position 

Model FS400A Open/close Open/clo
se 

 Water flow 
resistance 
<1.2MPA 

500 A 
max. 

 

Object 
Location – 
Motion 
detection 

FIBARO motion 
sensor FGMS-
001 V2.4 

Presence 
/Absence of 
an object 

Presenc
e 
/Absence 
of an 
object 

 Low operating 
temp. Limit  

-25C to 65C 

 Sensing range: 
less than 120 
degree, within 7 
metres 

 Delay time: 
Adjustable (0.3 -
>5min) 

65mA 
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 Recommended 
installation height 
2.4m 

Smoke & Fire 
detection 

Ever spring Z-
Wave Smoke & 
Fire Detector 

Presence 
/Absence of 
smoke or fire 

Up to 30 
metres 

 908.42 MHz (EU) 
/ 869 MHz 

(RU/HSP02-A) 

 10 – 85% relative 
humidity 

 Operating 
temperature 0C - 
49C 

 

 

 

A plan view of the proposed intelligent house is shown in Figure 24. One bed sensor 

is used to detect whether the resident is on the bed and presumably sleeping. Two fire 

detectors are used, one placed between the lounge and dining area and another one 

in the bedroom. Intentionally, there is no fire detector in the kitchen and bathroom. 

This is to avoid false alarms being raised by fumes in the kitchen and steam from the 

bathroom water. However, temperature probes are placed in each room to detect any 

falling that may be detected. Conventionally, the humidity sensor is placed in the 

lounge/dining room and the bedroom to measure relative humidity. One active IR 

detector is mounted on the front door mounting to determine whether the person is 

entering or leaving the house. One swimming pool sensor is placed on the swimming 

pool net. This will detect whether the swimming pool is covered or not. Security risk is 

higher when the swimming pool is not covered and the resident is outside the house. 

Light level sensors are placed on all the windows such that when there is enough light 

outside, the room lights are switched off, in order to save electricity. Blinds can also 

be used to open wider enough to allow more light to get into the house. Location 

sensors are placed at convenient corners of each room to detect the presence of the 

resident inside that room. IEEE 802.11 RADAR, a Radio Frequency (RF) based 

system is used for locating and tracking the resident inside the house. 
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Figure 24 Proposed plan view of the intelligent house 

The system has to detect the level of security on a scale 0 – 10. The system arrives 

at a security level after detecting the following pre-defined home situations as shown 

in Table 3. 

 

Table 3  Security levels 

Security level description Scale Main category 

No danger 0 No danger 

Mild abnormality 1  
Abnormal Abnormal 2 

High abnormality 3 

Mild Caution 4  
Caution Caution 5 

High Caution 6 

Mild Alert 7  
Alert  Alert 8 

High Alert 9 

Emergency 10 Emergency 

 

3.2.2 Controller circuit 

An Arduino Controller Circuit (ACoCi) is used in the design. An Ethernet ‘shield’ allows 

communication between ACoCi and the rest of the Living environment system [2]. 

Custom-developed embedded program may execute on an Arduino Mega, an open 
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hardware design. The embedded program is written in a high-level language similar 

to the C programming language and cross-compiled for AT mega 2560 

microprocessor which is at the core operation principle of ACoCi. HTTP protocol is 

used to communicate between ACoCi and the rest of an intelligent living environment. 

Figure 25 shows an Arduino controller [2].  

 

Figure 25 Arduino controller [2] 

 

The summary of the overview of the Arduino controller as shown in Table 4. 
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Table 4  Arduino controller overview summary [2] 

Microcontroller ATmega328 

Operating voltage 5V 
Input voltage 
(recommended) 

7-12V 

Input voltage (limits) 6-20V 
Digital I/O pins  14 (of which 6 provide PWM output) 
Analog input pins 6 
DC current per I/O pin 40mA 
DC current for 3.3V pin 50mA 

Flash memory 32 KB (ATmega 328) of which 0.5KB used by 
bootloader 

SRAM 2KB (ATmega 328) 
EEPROM 1KB (ATmega 328) 
Clock speed 16 MHz 

 

Figure 26 shows pin mapping for the ATmega 328 Arduino controller. One should 

avoid impedance on pins 11, 12 and 13 when using the ICSP header. 

 

Figure 26 ATmega 328 Pin Mapping 

 

3.2.3 Sensor and actuator access and control 

Sensor/actuator control stage layers will have to be employed on the ATmega 328 

Arduino Controller. The flow chart representing the establishment between the 
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ATmega 3285 Arduino Controller and the Internet plus the configuration stage up to 

the sensoring and Actuator controlling stages are also shown in Figure 27. 

 

Static Internet 
Protocol (IP) 

Address

Establish 
connection 

with Local Area 
Network (LAN)

Connection 
successful

Start

Configuration Stage

YES

NO

Idle Mode

Wait for 
command from 

user

Command 
received

Decode command 
string

Measure Data from 
Sensor

Take an action

Control actuators

Execute command

Sensor and actuator control Stage

YES

 

Figure 27 Flow chart for the connection with the Internet 

 

As shown in Figure 27, sensors and actuators are can actually communicate with each 

other or they can be controlled directly by an intelligent controller circuit as shown in 

Figure 23. Sensors will from time to time send values that will be interpreted by the 

controller and displayed on the system interface. The controller is then employed to 

automate tasks such as switching off the stove, lights and air conditioner. 

 

3.2.4 Graphic User (GUI) 

The Graphic User Interface (GUI) for an intelligent living environment will allow 

interaction between the system and the resident. The researcher recommends that 

the GUI should be user-centred and designed on simple semantic principles. In other 

words, the GUI should be self-explanatory, efficient and user-friendly. The interface 

for the intelligent living environment may be available on one or more monitors in the 

living room. It may also be made accessible through a mobile dashboard. A typical 

GUI for an intelligent living environment’s lighting designed by Crestron is shown in 

Figure 28. 
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Figure 28 GUI for lighting status [7] 

 

3.2.5 Messaging 

Some wireless technologies that back remote data transfer, sensing and controlling 

include among others, the following: 

 Bluetooth; 

 Wi-Fi; 

 Radio-Frequency Identification (RFID); and 

 Cellular networks. 

 

Beachcomber bearer agnostic platform provides communication between the 

intelligent living environment and the resident/user through Java Message Service 

(JMS). Beachcomber is a Java Enterprise Edition (JEE) application which runs with 

the mobicents communication framework [2]. The typical configuration of 

Beachcomber for a living environment application is summarised in Figure 29. 
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Intelligent Environment

Beachcomber

Hyper Text Transfer 
Protocol

Response Adapters 
(HTTP RA)

eXtensible 
Messaging and 

Presence Adaptors 
(XMPP RA)

Twitter RA
Java Message 
Service (JMS)

 

Figure 29 Beachcomber configuration [7] 

 

In this design, communication with Rules Engine is done using JMS while, 

communication with Android cell phone is done using XMPP and communication with 

the living environment via the Arduino board using HTTP. Provision for communication 

with Twitter has not been considered in this design due to the perceived lower number 

of twitter use-clients at old age. 

Figure 30 shows how the Simulink Support Package for ATmega 328 Arduino 

controller hardware can be used to send TCP/IP or UDP messages to a remote host 

and to receive TCP/IP or UDP messages from a remote host using an with a ATmega 

328 Arduino controller and a WiFi Shield. 

 

 



 

42 

 

 

Figure 30 Receiving TCP/IP data with ATmega 328 Arduino controller and Wi-Fi 

 

This proposed innovative architecture has a low cost but flexible home control and 

monitoring system using Android-based Smart phone. The aim was that any Android-

based Smart phone that has an embedded function for Wi-Fi can be used by an elder 

citizen to access and control the devices at home. As is the current scenario, when 

the Wi-Fi is not available, mobile cellular networks such as 3G will be used to control 

the system as well. 

Recently, the use of Web services, simple object access protocol (SOAP) and 

representational state transfer (REST) as an interoperable application layer to 

remotely access home automation systems have also been recommended. 

 

3.3 Decision making (Reasoning) using Fuzzy Logic 

In the designed architecture, data received is evaluated and condensed using logical 

observation in order to identify situations. The following observations have been 

identified: 

 Person X is inside the house; 

 Person is outside the house; 

 Person X is sleeping; 

 Person X has fallen down; 
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 Person X has not responded; 

 The door is open;  

 The door is closed; 

 The window(s) are open; 

 The window(s) are closed; 

 The stove is off; 

 The stove is on;  

 Fire is detected; 

 Fire is not detected; 

 The light level in the house is below the threshold; 

 The light level in the house is above the threshold; 

 The swimming pool is covered; and 

 The swimming pool is not covered.  

 The following user-cases were assumed by the researcher in order to come up with 

sets of rules for the security of the resident of intelligent home system: 

 

 All the room appliances such as the stove must be switched off, when the 

location detector detects the resident leaving the house; 

 The air conditioner must be switched off if the front door and any of the windows 

are open; 

 If the resident is inside in any of the rooms, the front door and all the windows 

are closed, then the temperature is set at 25C; 

 All the lights will switch off at most 30 minutes after the bed sensor has detected 

the presence of the resident on the bed. 
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3.3.1.1 Fire detection 

The fire detector has a combination of Carbon Monoxide (CO) and Carbon dioxide 

(CO2) sensors, since these two gases are found in most fires. 

 

3.3.1.2  Door and window sensors 

Magnetic sensors are placed in the front door and protrude on the windows. If the 

opening, either on the door or any of the eight windows is detected, the contact is “1” 

and “0” in case of the closing of the door and all the windows. 

 

3.4 Conclusion 

This section has highlighted a design model overview of an intelligent home 

environment. Sensor units are used to detect temperature and light-levels, occupancy 

movements and gas or smoke presence, status of the windows and doors, falling 

people, among other variables in the house. Rules are predefined for the 

corresponding appliance to either turn on or off in predefined intervals. Five-tier pattern 

detection alarm systems are created based on the rules that will have been violated. 

The alarm system ranges from no danger, when the system does not record any 

difference between the environment measurement and the expected or target 

measurement, to the most severe case, referred to as emergency. The rules engine, 

through the Bearer agnostic communication, may then send messages to the 

caregivers, owner or the responds unit in emergency cases. 
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4 CHAPTER FOUR 

MODELLING AND SIMULATION OF THE INTELLIGENT LIVING 

ENVIRONMENT VARIABLES BASED ON THE CHOSEN AI 

TECHNIQUE USING MATLAB/SIMULINK 

 

4.1 Introduction  

This chapter presents the modelling and simulation for an intelligent home system. 

Generating of random variable data was done using IBM SPSS, modelling was done 

through Fuzzy rules and the results simulated using the back-propagation neural 

networks. An overview of the intelligent home system modelling and simulation will be 

outlined and discussed in this chapter. 

 

4.2 Neural Network design process 

According to Kaligirou (2000), there are seven primary steps in the general neural 

network design process namely collecting data, creating the network, configuring the 

network, initialising the weights and biases, training the network, validating the network 

and using the network. The work flow for the design process is shown in Figure 31. In 

this study step (collecting data) happened outside the framework of Neural Network 

Toolbox software. Data representing 10 sensors were randomly created (not collected) 

using a statistical software called IBM SPSS 22. The two steps namely Configuration 

of the network and initialising the weights and biases was combined in this study into 

Building the network. Due to the lack of funding, the researcher did not construct the 

physical model. 
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Figure 31 Workflow for the general Neural Network design process [19] 

 

The simplified design process with 4 steps as used in this study is shown in Figure 32. 
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Figure 32 Work flow for the Neural Network design process used in this study 

 

4.3 Modelling a Fuzzy System 

In modelling a fuzzy system as indicated in Figure 33, the following steps were 

followed: 

- Step 1:  Input and output variables were chosen; 

- Step 2: Determined the linguistic terms associated with each variable; 

and  

- Step 3: Designed a collection of fuzzy if-then rules. 
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Input 1

Input 2

Input 3

Input 4

Input 5

Input 6

Input 7

Input 8

Input 9

Input 10

FUZZY
If-Then
Rules

Output

 

Figure 33 Fuzzy Steps 

 

Input variables were represented by the ten sensors while the output was represented 

by the level of security.  Random input data was generated using IBM SPSS and the 

output data using the fuzzy rules as shown by a snap shot of appendix A in Figure 34. 

 

 

Figure 34 Snap shot of Appendix A 
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The following Fuzzy Rules were considered for this design: 

Emergency situation(s) 

Several situations are combined in logical expressions, resulting in the new 

emergency situations such as the following: 

 (Person X is inside the house)               (Fire has been detected)         

 (Trigger the Fire alarm)         (Issue Emergency call to the responds unit) 

The security level is categorised with a number “10”. 

 

Alert situation(s) 

 (Person X has not responded within S seconds)         (Fire has been 

 detected)  (Care giver has not responded to call for S seconds)        

  (Issue Emergency call to the responds unit) 

 (Person X is outside the house)               (Swimming pool is not covered)  

  (Notify the caregiver)          

 (Person X is inside the house)               (Person X has fallen)       

  (Notify the caregiver)         

The security level ranges between “7” and “9”. 

 

Caution situation(s) 

 (Person X is inside the house)              (Person X has fallen down)           

  (Notify the caregiver)        (Caregiver responds within S seconds) 

The security level ranges between “4” and “6”. 

 

Abnormal situation(s) 

 (Person X is outside the house)             (The stove is switched on for longer 

 than S seconds)           (Switch off the stove)  

 (Person X is inside the house)             (Temperature higher than the pre-set)  

          (Switch on the fan)  
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 (Person X is inside the house)               (Swimming pool is not covered)          

  (Alert the person X)  

The security level ranges between “1” and “3”. 

 

 On danger situation 

In this situation, the system does not record any difference between the environment 

measurement and the expected or target measurement. No action is taken. The 

security level is “0”. 

 

4.4 Designed Intelligent Home System Structural Layout with Back-

Propagation Neural Network 

The input layer consist of the ten sensors that are used in the intelligent living 

environment: 

 Motion sensor 

 Stove temperature sensor 

 Falls/pressure sensor 

 Light intensity sensor 

 Humidity sensor 

 Door sensor 

 Swimming pool net sensor 

 Bed sensor 

 Ambient temperature sensor 

The input to the neuron model is taken as either 0 (off) or 1 (on). One hidden layer 

was used in the model. A sigmoid and linear transfer functions were used. The target 

vector for the neuron is the security level from 0 to 10. Back-propagation learning 

algorithm was used in the modelling of the neuron. Figure 35 shows the designed 

intelligent home system Neural Network Model’s structural layout. 
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Figure 35 Designed Intelligent Home System Neural Network Model Structural 
Layout 

 

 

4.5 Simulation of the smart home system using MATLAB/Simulink 

Input vectors for the 10 sensors were randomly generated using a statistical 

application IBM SPSS 22. The intelligent home design model will be simulated by the 

Neural Network Fitting Tool (nftool) GUI and Neural Network Tool (NNtool) GUI.  

 

4.5.1 Generating the data 

IBM SPSS 22 was used to create random variable names using the corresponding 10 

sensors and the output variable called Target vector (security level) shown in Figure 

35. The input was defined as scale, since numeric values were used as shown in 

Figure 36 under the heading Measure. To create a random number, new variable 

names with a suffix _RandomNumber had to be added to all the names of the sensors 

as indicated by name numbers 11 – 20 as shown in Figure 36. Therefore, the 10 

random variable names (11-20) were used as inputs to the system. 
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Figure 36 Computing variable names  

 

Figure 37 shows how random numbers were generated. Input vectors for temperature 

sensor, humidity sensor and light sensor were given a continuous data ranging 0-1. 

For the motion sensor, stove sensor, fire sensor, door sensor, swimming pool sensor 

and bed sensor, a binary data was used with “0” representing the “off” status of the 

sensor while, “1” represents the “on” status. Target vectors were given a range of 0-

10. The target represented the 10 levels of security. Target vectors were manually 

entered using rules framework for the proposed intelligent living environment.  

The size of training data was determined by the number of weights. The total number 

of input data (Random Intervals – RI) was thus given by the formula: 

For a fully connected neural network for this design with (i) inputs, (h) hidden nodes, 

and (o) outputs:  

N = (5~10) * (i * h + h*o) 

   = (5~10) * (10*20+20*1) 

   = 1100~2200 

The randomly generated RI for each sensor was 2000 using SPSS 22 as shown in 

Figure 37. All the RI values are shown in appendix A.  
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Figure 37 Generating random numbers using SPSS 22 

 

The randomly generated input data was imported in MATLAB as shown in Figure 38. 
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Figure 38 Imported Input Data in MATLAB 

 

4.5.2 Building the Neural Network 

The designed Intelligent Home System Neural Network model structure is composed 

of 20 neurons in one hidden layer and one output neuron, since there is only one target 

value for the security level, associated with ten input vectors. The Neural Network Tool 

(NNtool) Graphical User Interface (GUI) was utilised for simulating the Intelligent 

Home System Neural Network model. Activation was done by clicking on: 

Start          Neural Network  NNTool as shown in Figure 39. Training of the data 

entry in the MATLAB environment after transposing the randomly generated “input” 

data from statistical software application called IBM SPSS 22.   
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Figure 39 Activating NNTool GUI 

 

Figure 40 shows the structure of the Artificial Neural Network with the input and output 

parameters created using NNTool GUI. There are 10 inputs representing the following 

10 sensors: 

 Motion sensor 

 Stove temperature sensor 

 Falls/pressure sensor 

 Light intensity sensor 

 Humidity sensor 

 Door sensor 

 Swimming pool net sensor 

 Bed sensor 

 Ambient temperature sensor 
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20 neurons were in the hidden layer and there is only one input vector. By experiment, 

the model showed that as the number of neurons increased, the neural network 

slowed down. By trial and error method, the performance of this Artificial Neural 

Network model was optimal at 20 neurons in the hidden layer. 

 

Figure 40 Neural Network window 

 

4.6 Training the Network 

As mentioned earlier in this chapter, randomly generated data was used. The data 

used in the experiment was classified as following: 

 Training data 

 Testing data 

 Validation data 

70% of the data set was assigned as the training set, 15%for validation while the 

remaining 15% was assigned for testing the performance of the Artificial Neural 

Network predictions. The input vectors with their ten variables and their target vectors 

with ten variables in the training set were presented to the network for training. 

The training set of each of the 2000 sample set size, 10 inputs and 1 output pairs, 

corresponding to 70% of the data set containing results as shown in Figure 40. The 

training process was terminated either when the performance goal was met or when 

the maximum number of epochs was exceeded. Eventually, the input vectors from the 

test data set were presented to the trained network and the network predictions were 
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compared with the experimental outputs for the performance measurement. The test 

data set comprised of 10 input, 1 output pairs for each sensor which corresponds to 

15% of the data set. 

The MATLAB environment was used for training and measuring the model’s 

performance. The training algorithm (optimisation) called Lavenberg-Marquardt 

(trainlm) was employed during the training step because it takes a shorter time to get 

a solution [8].  

The optimal activation function used in this study for the hidden and output layers was 

the hyperbolic tangent sigmoid function as shown in Figure 40. Three transfer 

functions were investigated in Chapter 2. Three transfer functions, which are built in 

the MATLAB software are: 

 Log-Sigmoid transfer function (logsig); 

 Hyperbolic tangent Sigmoid transfer function (tansig); and 

 Linear transfer function (purelin). 

The graphical and mathematical expressions for the three transfer functions as 

mentioned above have been dealt with in detail in section 2.11 of this dissertation. 

Figure 41 shows the snapshot of the experiment’s Training Network Data window. It 

shows that data was randomly divided up to 2000 samples. 
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Figure 41 Train Network Data window 

 

The training stopped when the validation error increased for seven iterations, which 

occurred at iteration 13. After clicking on Performance in the training window, a plot 

of the training errors, validation errors, and test errors appeared, as shown Figure 42 

and Figure 43. 
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Figure 42 Nftool window with results 

 

 

 

Figure 43 Simulated Best Validity Performance Characteristics 



 

60 

 

The result can be considered meaningful because of the following reasons: 

 the final mean-square error is small (3.79), meaning that the desired outputs 

and the Artificial Neural Network outputs for the training set have been close 

enough; 

 the test set error and the validation set error have similar characteristics as 

shown in Figure 43; and  

 there is no significant overfitting has occurred by iteration 13, where the best 

validation performance has occurred. 

 

4.7  Testing and Validating the network 

The testing sought to test the network to see whether there was an optimal balance 

between memorisation (accuracy) and generalisation. Evaluation of the network 

sought to verify whether there was an underlying trend in the performance of the 

Artificial Neural Network model. This involved conducting the statistical analysis of the 

coefficient of determination (R2) and the root mean square (RMSE). An R value 

measures the correlation between the unnormalised output and targets. An R value of 

1 means a close relationship and 0 means a random relationship [8]. The root mean 

square indicates information in the short term performance which is a measure of 

predicted values around the measured data. It is important to note here that the lower 

the value of RMSE, the more accurate is the estimation [34]. 

Linear progression performance between the random living environment model 

outputs and the corresponding target (security) shows that the model’s output tracks 

the targets very well for training and validation, with the R-value being 1 for the total 

response as shown in Figure 44. The R-value of around 0.7 is indicating that there is 

a very close relationship between the outputs and targets as predicted. 
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Figure 44 Simulated Regression Characteristics 

 

4.8 Conclusion  

This chapter presented the modelling and simulation of an intelligent living 

environment using the back-propagation neural networks. An overview of the neural 

network model, architecture, and transfer functions was outlined and discussed. The 

designed intelligent living environment Neural Network model architecture and its 

defined neural network algorithm were described. The design model was modelled 

using fuzzy rules and simulated by the Neural Network Fitting Tool GUI, using 2000 

random samples. Random data was generated using IBM SPSS. 

The classification of the security level has been performed with a Neural Network 

consisting of an input layer with 10 neurons representing the ten sensors, one hidden 

layer with 10 neurons, and output layer with 1 neuron. There are five categorised 

possibilities of the security namely, no danger at all, mild abnormality, caution, high 

alert and emergency. The learning algorithm employed was back-propagation. In this 

study, the R-value is 0.7 for the total response.  
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5 CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE 

WORKS 

 

5.1 Summary 

One area addressed by this thesis is the design of an intelligent living environment for 

a resident who lives alone. Ten key sensors were identified for the designed living 

environment. Appropriate devices to be controlled by the system were also identified. 

Modelling and simulation of the intelligent living environment was motivated by the 

designed system has been modelled by the ANN and simulated by both the ANN 

artificial techniques. Neural Network Fitting tool (nftool) GUI and Neural Network tool 

(NNtool) were used. 

Optimal results were validated using randomly generated results using IBM SPSS 

software and the produced results were considered acceptable. These results indicate 

a possibility of implementing the designed living environment to increase the resident’s 

security. 

5.2 Future research 

Several new areas for future research presented themselves to the researcher, while 

the study was being carried out. These areas include: 

 Designing an intelligent living environment for more than one occupant / 

resident; 

 Movement assistive equipment such as exoskeletons; and  

 Other assistive technologies such as video, audio or speech for the elderly with 

disabilities in the mentioned areas. 
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APPENDIX A 

RANDOMLY GENERATED INPUTS AND TARGETS VECTORS SAMPLES FOR A 

TYPICAL LIVING ENVIRONMENT 

Key 

RI: Random Interval 

SwP: Swimming Pool 

Temp: Temperature 

 

RANDOM 
INTERVALS 

 

RANDOM SENSOR VARIABLES TARGET 
VECTORS 

Motion Stove  Falls Fire Light Humidity Door SwP Bed Temp. Security level 

RI1 1 1 0 1 .64 .25 0 1 0 .53 10 

RI2 1 0 0 1 .14 .66 1 1 1 .95 10 

RI3 0 1 1 0 .09 .69 0 1 0 .19 3 

RI4 1 0 0 0 .67 .36 0 1 1 .98 3 

RI5 0 0 1 0 .94 .20 1 1 0 .29 3 

RI6 1 1 0 0 .94 .87 0 0 1 .65 3 

RI7 0 0 1 0 .60 .16 1 1 1 .22 3 

RI8 1 1 0 0 .24 .49 1 0 0 .98 3 

RI9 0 0 0 1 .15 .28 1 0 1 .34 10 

RI10 0 0 0 0 .62 .83 0 1 1 .89 4 

RI11 1 0 1 1 .67 .42 0 1 0 .15 10 

RI12 1 0 0 1 .36 .82 0 1 0 .93 10 

RI13 0 0 1 0 .96 .03 1 1 1 .32 4 

RI14 0 1 0 1 .48 .14 0 1 0 .16 10 

RI15 0 0 0 0 .48 .07 0 0 1 .48 1 

RI16 0 1 0 1 .90 .28 1 0 1 .91 10 

RI17 1 1 0 0 .13 .25 1 1 1 .05 5 

RI18 1 0 0 0 .48 .99 0 0 0 .13 1 

RI19 1 1 1 0 .75 .67 1 0 0 .22 8 

RI20 0 0 1 0 .99 .51 0 0 0 .90 2 

RI21 0 1 1 1 .83 .49 1 1 0 1.00 10 

RI22 1 0 0 0 .61 .75 1 0 1 .38 3 

RI23 0 0 1 0 .43 .60 0 1 1 .62 7 

RI24 1 1 1 1 .82 .35 0 1 0 .70 10 

RI25 1 0 0 0 .82 .53 0 1 1 .40 9 

RI26 0 1 1 1 .92 .77 0 1 1 .12 10 

RI27 1 1 1 1 .98 .05 0 0 1 .08 10 

RI28 0 0 0 1 .03 .30 1 1 1 .95 5 

RI29 0 1 1 0 .47 .31 0 1 0 .93 8 
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RI30 0 0 0 1 .99 .27 1 0 0 .10 10 

RI31 0 0 1 1 .80 .87 1 1 0 .56 10 

RI32 1 1 0 1 .35 .30 0 1 0 .23 10 

RI33 0 1 0 0 .18 .78 0 1 0 .35 2 

RI34 1 1 0 1 .03 .25 0 1 1 .60 10 

RI35 0 0 0 0 .40 1.00 1 1 0 .65 2 

RI36 1 0 0 0 .73 .44 0 1 1 .16 3 

RI37 1 0 1 1 .26 .85 1 1 1 .39 10 

RI38 0 1 0 0 .17 .23 1 0 1 .32 3 

RI39 0 1 1 1 .89 .65 1 1 1 .27 10 

RI40 1 1 1 0 .36 .95 1 1 0 .17 9 

RI41 1 0 1 0 .47 .22 0 1 1 .31 8 

RI42 0 1 0 0 .32 .89 1 0 1 .33 3 

RI43 1 0 0 0 .72 .44 1 1 0 .76 4 

RI44 1 1 0 0 .51 .25 1 0 1 .51 4 

RI45 0 1 1 1 .49 .56 0 0 0 .28 10 

RI46 0 0 1 1 .40 .56 0 0 0 .35 10 

RI47 1 1 1 1 .81 .50 0 1 0 .48 10 

RI48 0 0 0 1 .86 .71 0 0 0 .38 10 

RI49 1 0 0 1 .58 .90 0 0 0 .02 10 

RI50 0 0 1 0 .80 .54 1 0 0 .11 6 

RI51 0 0 0 1 .41 .72 1 0 1 .97 10 

RI52 0 0 1 1 .98 .05 1 1 0 .61 10 

RI53 1 0 1 0 .73 .36 1 1 1 .87 10 

RI54 1 1 1 0 .04 .42 1 1 1 .31 9 

RI55 1 0 0 0 .16 .40 0 1 0 .62 2 

RI56 0 1 0 0 .53 .17 1 1 0 .31 3 

RI57 0 1 0 1 .65 .83 0 0 1 .82 10 

RI58 0 1 0 1 .71 .27 1 0 0 .09 10 

RI59 1 1 0 1 .94 .73 1 1 1 .63 10 

RI60 0 1 1 0 .14 .23 1 1 1 .88 10 

RI61 1 0 0 1 .15 .53 1 1 0 .99 10 

RI62 1 0 0 1 .27 .94 0 0 1 .17 10 

RI63 1 0 1 1 .69 .19 1 0 0 .67 10 

RI64 1 0 0 1 .87 .15 1 1 1 .40 10 

RI65 0 0 0 1 .58 .67 0 0 1 .09 10 

RI66 0 0 1 1 .72 .28 1 1 1 .59 10 

RI67 0 1 1 1 .82 .39 1 0 1 .49 10 

RI68 0 0 1 0 .21 .59 0 1 1 .17 7 

RI69 0 1 0 1 .75 .08 1 1 1 .65 10 

RI70 0 1 1 0 .84 .47 1 1 1 .97 10 

RI71 0 0 1 1 .17 .68 1 0 1 .91 10 

RI72 1 1 0 0 .52 .02 1 0 0 .27 7 

RI73 0 1 1 0 .03 .01 0 1 1 .50 8 
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RI74 0 0 0 1 .08 .48 0 0 1 .54 10 

RI75 1 1 1 0 .66 .46 1 0 0 .96 9 

RI76 0 1 0 1 .46 .25 1 1 0 .36 10 

RI77 0 0 0 0 .49 .16 0 0 0 .53 0 

RI78 0 0 1 0 .17 .39 1 1 0 .17 7 

RI79 1 1 1 1 .62 .40 1 1 1 .22 10 

RI80 1 0 0 0 .92 .96 0 1 0 .85 2 

RI81 0 1 1 1 .12 .03 1 0 0 .66 10 

RI82 0 0 0 1 .12 .98 1 1 0 1.00 10 

RI83 1 1 0 0 .78 .15 0 0 0 .38 2 

RI84 0 0 1 1 .34 .02 1 0 1 .86 10 

RI85 0 1 0 1 .52 .97 1 0 1 .39 10 

RI86 0 0 0 0 .28 .11 1 0 0 .47 1 

RI87 0 1 0 0 .63 .16 1 0 0 .15 2 

RI88 0 0 1 0 .42 .88 0 1 1 .95 8 

RI89 0 1 0 0 .21 .18 0 0 0 .08 1 

RI90 1 0 0 0 .27 .78 1 0 1 .13 3 

RI91 0 0 0 1 .04 .43 1 0 0 .53 10 

RI92 0 0 0 1 .22 .52 1 1 1 .66 10 

RI93 1 1 1 0 .25 .80 1 0 0 .30 3 

RI94 0 1 1 1 .34 .72 0 0 1 .40 10 

RI95 0 0 0 1 .75 .71 0 1 0 .18 10 

RI96 0 0 0 0 .44 .89 0 0 1 .05 1 

RI97 0 1 0 0 .31 .85 0 0 1 .29 2 

RI98 1 1 1 0 .85 .37 0 0 0 .37 7 

RI99 1 1 0 0 .41 .05 1 0 0 .64 3 

RI100 1 0 0 1 .83 .69 0 1 0 .37 10 

RI101 0 0 0 1 .67 .82 0 0 0 .55 10 

RI102 1 1 0 0 .72 .92 1 1 0 .19 3 

RI103 1 0 0 0 .67 .26 1 1 0 .56 3 

RI104 1 1 0 0 .19 .01 0 1 0 .18 3 

RI105 0 0 1 1 .33 .69 0 0 0 .10 10 

RI106 1 0 0 1 .99 .20 0 0 1 .98 10 

RI107 0 0 0 1 .80 .68 0 0 0 .70 10 

RI108 0 0 0 0 .73 .96 0 1 0 .36 1 

RI109 0 1 0 0 .19 .82 1 1 0 .06 3 

RI110 1 0 0 0 .76 .91 1 1 1 .66 4 

RI111 1 0 1 1 .64 .01 0 0 1 .47 10 

RI112 0 0 1 0 .52 .07 0 1 1 .06 7 

RI113 1 1 1 1 .83 .72 0 0 0 .01 10 

RI114 0 0 0 0 .47 .33 1 1 1 .77 3 

RI115 0 1 0 1 .97 .34 1 0 1 .67 10 

RI116 1 1 0 0 .75 .44 0 1 1 .06 4 

RI117 0 0 0 1 .25 .42 0 0 1 .68 10 
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RI118 0 1 0 1 .34 .84 0 0 1 .70 10 

RI119 1 1 1 0 .35 .15 1 1 0 .90 8 

RI120 0 1 0 0 .76 .52 0 1 0 .69 2 

RI121 1 0 1 0 .06 .72 0 1 0 .69 7 

RI122 0 1 1 1 .36 .32 0 1 1 .40 10 

RI123 1 0 0 0 .04 .24 1 1 1 .56 4 

RI124 1 1 1 1 .62 .26 0 0 0 .55 10 

RI125 0 1 0 1 .84 .91 1 0 1 .84 10 

RI126 0 1 1 0 .62 .23 0 1 1 .42 8 

RI127 1 0 1 0 .38 .49 1 1 1 .40 9 

RI128 0 1 0 0 .06 .43 1 1 0 .53 3 

RI129 0 0 0 1 .46 .41 0 1 1 .57 10 

RI130 1 1 0 0 .29 .52 1 1 1 .87 5 

RI131 0 1 1 1 .72 .92 1 0 1 .55 10 

RI132 0 0 1 1 .96 .38 1 0 0 .04 10 

RI133 0 1 1 0 .82 .65 0 1 0 .20 3 

RI134 0 0 0 1 .13 .20 1 1 0 .88 10 

RI135 1 0 1 0 .15 .17 0 0 1 .62 7 

RI136 0 0 1 0 .87 .34 1 0 0 .80 7 

RI137 0 1 0 1 .43 .30 0 0 1 .95 10 

RI138 0 1 1 1 .01 .72 0 0 0 .13 10 

RI139 1 0 0 1 .16 .07 1 0 1 .42 10 

RI140 0 0 0 1 .79 .75 0 1 1 .76 10 

RI141 0 0 1 1 .18 .51 0 1 0 .14 10 

RI142 1 0 1 0 .75 .89 1 1 0 .36 8 

RI143 1 1 0 0 .50 .61 0 0 1 .03 3 

RI144 0 0 1 0 .62 .47 0 0 0 .07 5 

RI145 0 1 1 0 .05 .09 1 0 1 .15 8 

RI146 0 0 1 1 .97 .04 0 0 1 .87 10 

RI147 0 1 0 0 .31 .72 1 0 0 .65 2 

RI148 1 0 0 0 .52 .02 0 0 0 .12 1 

RI149 0 0 0 1 .18 .70 0 1 1 .41 10 

RI150 0 1 0 0 .73 .48 1 1 1 .47 4 

RI151 1 1 0 0 .32 .78 0 0 1 .75 4 

RI152 0 1 1 1 .84 .27 1 0 1 .82 10 

RI153 0 0 1 0 .58 .12 1 1 1 .95 9 

RI154 0 1 0 1 .89 .67 1 0 0 .54 10 

RI155 0 0 1 0 .40 .97 0 1 1 .65 7 

RI156 0 0 0 0 .57 .06 1 0 0 .17 1 

RI157 0 0 1 1 .47 .42 0 0 1 .55 10 

RI158 1 0 0 1 .71 .14 0 1 0 .63 10 

RI159 1 1 1 1 .59 .37 1 1 1 .62 10 

RI160 1 0 0 1 .32 .81 0 0 1 .57 10 

RI161 1 1 1 1 .55 .17 0 0 1 .13 10 
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RI162 0 0 1 1 .24 .78 1 1 1 .60 10 

RI163 0 1 0 0 .62 .63 0 0 0 .08 1 

RI164 0 1 0 1 .75 .84 1 0 0 .29 10 

RI165 0 1 0 1 .84 .96 0 1 0 .43 10 

RI166 1 1 0 1 .47 .43 0 1 1 .23 10 

RI167 0 0 1 0 .67 .02 0 1 1 .32 7 

RI168 1 1 1 1 .24 .34 1 1 0 .86 10 

RI169 0 1 0 1 .09 .77 1 0 0 .50 10 

RI170 1 0 0 0 .84 .27 0 1 0 .23 2 

RI171 1 1 0 0 .11 .37 0 0 0 .11 2 

RI172 0 0 0 0 .92 .08 1 1 0 .50 2 

RI173 1 1 1 0 .20 .13 0 1 0 .94 9 

RI174 0 1 0 0 .37 .76 1 0 0 .33 2 

RI175 1 1 1 0 .01 .69 1 1 1 .66 10 

RI176 1 1 0 1 .56 .16 1 1 0 .47 10 

RI177 1 0 0 0 .23 .75 0 0 1 .50 2 

RI178 0 0 1 0 .17 .29 0 1 1 .97 8 

RI179 1 0 0 1 .34 .06 1 0 0 .27 10 

RI180 0 0 1 0 .39 .67 1 0 0 .51 2 

RI181 0 1 0 0 .60 .78 0 1 1 .02 3 

RI182 1 1 0 0 .87 .20 0 0 0 .55 2 

RI183 1 0 0 0 .71 .22 0 1 0 .38 2 

RI184 0 1 0 0 .11 .23 0 0 1 .14 2 

RI185 0 0 1 1 .59 .36 1 0 0 .09 10 

RI186 1 1 0 0 .69 .04 1 0 0 .51 3 

RI187 1 0 1 1 .70 .13 0 1 0 .33 10 

RI188 1 0 0 0 .94 .61 1 1 0 .69 3 

RI189 1 0 0 1 .97 .43 1 1 0 .98 10 

RI190 1 0 1 0 .57 .76 1 1 1 .38 9 

RI191 1 0 1 0 .81 .26 0 1 0 .09 7 

RI192 1 0 1 0 .68 .55 1 0 0 .77 4 

RI193 0 0 0 0 .05 .36 1 0 1 .57 2 

RI194 1 1 1 0 .58 .21 0 1 1 .59 9 

RI195 1 0 0 1 .79 1.00 1 0 1 .87 10 

RI196 0 1 0 1 .94 .76 1 1 1 .00 10 

RI197 0 0 1 1 .60 .58 1 1 0 .15 10 

RI198 0 1 0 0 .37 .85 1 0 1 .84 4 

RI199 0 0 0 1 .45 .01 0 1 1 .62 10 

RI200 1 0 0 0 .64 .29 1 1 1 .23 4 

RI201 1 1 1 1 .72 .81 0 0 1 .06 10 

RI202 0 1 1 1 .91 .89 1 1 1 .07 10 

RI203 1 1 1 1 .43 .40 1 0 0 .91 10 

RI204 1 0 0 1 .63 .35 0 1 1 .17 10 

RI205 1 0 1 0 .45 .41 0 0 0 .35 6 
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RI206 0 1 0 0 .03 .74 0 1 0 .76 3 

RI207 1 0 1 1 .60 .62 1 0 0 .90 10 

RI208 1 1 1 0 .86 .36 0 0 0 .92 8 

RI209 1 0 1 0 .89 .19 1 0 0 .96 8 

RI210 0 0 1 1 .49 .38 0 1 0 .82 10 

RI211 1 0 1 0 .26 .52 0 0 0 .56 1 

RI212 1 1 1 0 .43 .34 0 1 1 .45 9 

RI213 0 0 0 1 .96 .42 1 1 1 .69 10 

RI214 1 0 0 0 .13 .50 0 0 0 .29 1 

RI215 1 1 1 0 .19 .01 1 1 1 .76 10 

RI216 0 0 0 1 .30 .63 0 1 1 .02 10 

RI217 1 1 1 1 .81 .77 0 0 0 .30 10 

RI218 0 1 0 1 .87 .12 0 1 1 .51 10 

RI219 1 1 1 1 .54 .31 1 0 0 .17 9 

RI220 1 0 0 0 .22 .67 0 0 0 .18 1 

RI221 1 1 0 1 .73 .30 1 1 1 .88 10 

RI222 0 0 1 0 .59 .25 1 0 0 .21 6 

RI223 0 1 0 1 .94 .09 1 0 1 .16 10 

RI224 0 0 0 0 .47 .88 0 0 0 .28 0 

RI225 0 0 0 1 .58 .34 1 1 1 .44 10 

RI226 0 1 0 1 .80 .50 0 1 0 .51 10 

RI227 0 0 1 1 .78 .95 1 0 0 .90 10 

RI228 1 1 0 1 .86 .57 1 0 0 .66 10 

RI229 0 0 0 1 .70 .24 1 0 1 .22 10 

RI230 1 1 1 0 .42 .36 0 1 1 .43 9 

RI231 0 0 0 0 .95 .66 0 0 1 .39 1 

RI232 1 0 1 0 .25 .80 0 1 0 .72 7 

RI233 0 1 1 0 .59 .14 1 0 1 .52 7 

RI234 0 0 0 0 .72 .56 0 1 0 .27 1 

RI235 1 1 0 0 .31 .46 1 1 1 .95 7 

RI236 1 0 1 0 .35 .88 0 0 0 .51 6 

RI237 0 1 0 1 .89 .19 0 0 0 .27 10 

RI238 1 0 0 0 .30 .12 1 1 0 .65 3 

RI239 0 1 0 0 .51 .81 1 0 0 .74 2 

RI240 0 0 0 1 .34 .50 1 0 1 .11 10 

RI241 0 0 0 1 .35 .75 0 1 1 .61 10 

RI242 1 0 0 1 .57 .69 0 0 1 .12 10 

RI243 0 0 1 0 .55 .71 1 0 1 .01 7 

RI244 1 1 1 1 .72 .60 1 0 1 .77 10 

RI245 0 0 0 0 .79 .65 1 0 1 .55 2 

RI246 0 1 0 0 .35 .15 1 1 1 .08 3 

RI247 1 1 0 1 .98 .46 1 0 0 .69 10 

RI248 1 0 0 0 .74 .83 0 1 1 .08 3 

RI249 1 1 0 0 .98 .75 0 0 0 .17 2 
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RI250 0 1 0 1 .91 .70 0 0 1 .77 10 

RI251 1 1 1 0 .15 .08 1 0 0 .19 8 

RI252 0 1 1 0 .65 .90 1 0 1 .57 8 

RI253 0 0 1 0 .36 .04 1 0 0 .41 6 

RI254 0 0 0 0 .48 .97 0 0 1 .33 1 

RI255 0 0 1 0 .11 .95 1 1 1 .64 8 

RI256 1 0 1 0 .44 .24 1 1 1 .96 10 

RI257 1 1 0 0 .23 .93 0 0 0 .08 2 

RI258 1 1 1 0 .69 .34 1 0 1 .98 10 

RI259 0 0 0 1 .15 .49 1 0 1 .77 10 

RI260 0 0 1 1 .52 .13 0 1 1 .05 10 

RI261 0 0 1 0 .93 .96 0 1 0 .08 6 

RI262 1 0 1 1 .37 .09 0 0 0 .61 10 

RI263 1 0 1 0 .89 .52 0 1 0 .18 7 

RI264 0 1 0 0 .99 .67 1 0 1 .46 3 

RI265 0 0 0 1 .58 .81 1 1 1 .14 10 

RI266 1 0 1 0 .10 .59 1 1 0 .14 8 

RI267 0 0 1 1 .92 .53 1 1 1 .76 10 

RI268 0 1 0 1 .07 .42 1 1 0 .10 10 

RI269 1 1 1 1 .52 .88 1 0 1 .89 10 

RI270 0 1 0 0 .67 .83 0 1 1 .62 3 

RI271 1 0 0 1 .98 .89 1 1 0 .08 10 

RI272 1 1 0 0 .58 .66 1 0 1 .06 4 

RI273 0 1 0 1 .02 .59 0 1 0 .91 10 

RI274 0 0 1 0 .50 .31 0 0 0 .56 1 

RI275 0 1 0 0 .90 .64 1 0 1 .22 3 

RI276 1 1 1 1 .69 .48 1 0 0 .76 10 

RI277 0 0 0 1 .80 .51 0 0 1 .74 10 

RI278 0 1 0 0 .35 .08 0 1 1 .28 3 

RI279 1 0 0 0 .03 .83 0 0 1 .52 2 

RI280 1 1 0 0 .07 .61 1 1 0 .93 5 

RI281 1 0 1 0 .56 .71 1 1 1 .13 9 

RI282 0 1 0 1 .28 .93 1 1 1 .21 10 

RI283 1 1 1 1 .40 .27 1 1 0 .83 10 

RI284 0 0 1 1 .19 .22 1 0 0 .71 10 

RI285 1 1 0 0 .14 .41 1 0 0 .76 4 

RI286 0 0 0 0 .26 .23 0 0 0 .84 1 

RI287 0 1 0 0 .96 .31 1 0 1 .88 4 

RI288 0 0 1 0 .85 .40 0 1 1 .59 3 

RI289 0 1 0 1 .39 .97 1 0 1 .16 10 

RI290 1 0 0 0 1.00 .42 1 0 1 .78 4 

RI291 0 0 0 1 .55 .32 0 0 0 .43 10 

RI292 0 1 0 1 .15 .61 1 0 1 .35 10 

RI293 0 1 1 0 .44 .14 0 1 0 .76 4 
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RI294 0 0 0 0 .90 .94 1 0 1 .24 2 

RI295 0 1 0 0 .33 .68 0 1 0 .74 2 

RI296 1 0 0 0 .93 .14 0 1 1 .48 2 

RI297 1 1 0 1 .24 .07 1 1 0 .21 10 

RI298 1 0 1 1 .36 .27 1 0 1 .95 10 

RI299 1 0 1 1 .73 .11 0 0 1 .46 10 

RI300 0 0 1 0 .64 .47 1 0 1 .78 8 

RI301 1 0 0 0 .69 .56 1 0 1 .79 4 

RI302 0 0 0 1 .57 .76 0 1 0 .25 10 

RI303 0 1 1 0 .81 .23 1 1 1 .18 9 

RI304 1 0 0 1 .48 .52 0 1 1 .41 10 

RI305 0 0 1 1 .13 .07 1 1 1 .37 10 

RI306 0 1 0 1 .65 .66 0 1 0 .66 10 

RI307 0 1 1 0 .85 .98 0 1 1 .38 8 

RI308 0 1 1 0 .95 .18 0 1 1 .64 8 

RI309 0 1 0 0 .91 .05 0 1 0 .06 2 

RI310 1 1 0 0 .15 .83 1 0 0 .22 3 

RI311 0 0 1 1 .35 .09 1 1 1 .64 10 

RI312 1 1 0 0 .03 .16 1 0 0 .32 3 

RI313 1 0 0 0 .39 .22 1 0 0 .34 2 

RI314 1 1 0 1 .62 .05 1 1 1 .24 10 

RI315 1 0 1 1 .42 .09 1 1 0 .05 10 

RI316 1 1 1 1 .40 .55 1 0 1 .01 10 

RI317 0 1 0 0 .42 .00 0 0 0 .53 1 

RI318 1 0 0 0 .35 .87 0 1 0 .21 2 

RI319 0 1 1 1 .90 .72 0 1 0 .92 10 

RI320 1 0 0 0 .69 .33 1 1 0 .76 4 

RI321 1 1 0 1 .35 .26 1 1 1 .50 10 

RI322 1 0 0 1 .67 .75 0 0 0 .07 10 

RI323 0 0 1 1 .03 .71 0 0 0 .52 10 

RI324 1 1 0 0 .09 .18 1 1 1 .76 6 

RI325 0 1 1 1 .83 .23 1 1 1 .97 10 

RI326 1 0 1 0 .87 .39 1 0 0 .56 5 

RI327 1 0 1 1 .61 .06 1 1 1 .07 10 

RI328 1 0 0 1 .49 .66 1 0 0 .02 10 

RI329 0 1 1 1 .36 .80 1 1 1 .79 10 

RI330 1 0 0 1 .99 .06 1 1 0 .39 10 

RI331 1 1 1 1 .72 .17 0 0 0 .00 10 

RI332 0 1 1 1 .08 1.00 1 1 1 .13 10 

RI333 0 0 1 1 .59 .12 0 0 0 .51 10 

RI334 1 1 0 0 .94 .50 1 0 0 .70 3 

RI335 1 0 1 0 .28 .35 0 0 0 .37 4 

RI336 1 1 1 1 .04 .71 0 1 0 .56 10 

RI337 0 1 0 0 .53 .52 1 0 0 .73 2 
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RI338 1 0 0 0 .97 .57 1 1 0 .29 3 

RI339 0 1 1 0 .33 .83 0 1 1 .18 8 

RI340 0 1 0 0 .10 .65 1 0 0 .30 2 

RI341 0 1 0 1 .90 .12 1 1 1 .87 10 

RI342 0 1 0 1 .41 .02 0 0 1 .47 10 

RI343 1 1 0 1 .06 .29 1 1 0 .24 10 

RI344 1 0 1 1 .75 .72 1 1 0 .77 10 

RI345 1 1 1 0 .39 .45 0 0 1 .68 8 

RI346 0 1 0 1 .41 .75 0 1 0 .23 10 

RI347 1 0 1 1 .39 .51 0 1 0 .93 10 

RI348 0 1 0 1 .66 .67 0 0 0 .48 10 

RI349 0 1 0 1 .68 .38 1 0 1 .93 10 

RI350 0 1 0 1 .01 .28 1 0 0 .83 10 

RI351 1 0 0 1 .25 .57 1 0 1 .79 10 

RI352 1 0 0 0 .08 .13 1 1 1 .50 4 

RI353 1 1 1 0 .70 .83 0 1 0 .68 8 

RI354 0 0 0 1 .47 .58 1 0 1 .57 10 

RI355 0 1 1 1 .96 .01 1 1 1 .40 10 

RI356 1 1 0 0 .31 .67 0 0 1 .65 3 

RI357 1 1 0 0 .68 .78 0 0 1 .61 3 

RI358 0 1 1 1 .82 .59 1 1 0 .98 10 

RI359 1 0 0 0 .80 .82 0 0 0 .39 1 

RI360 0 0 0 0 .68 .19 1 1 0 .62 2 

RI361 1 1 1 1 .55 .96 0 0 1 .80 10 

RI362 0 1 0 1 .50 .98 1 1 1 .53 10 

RI363 1 1 1 1 .87 .07 1 1 0 .97 10 

RI364 1 1 0 1 .98 .58 1 1 1 .24 10 

RI365 1 1 1 0 .79 .54 0 1 1 .02 9 

RI366 1 0 1 0 .63 .45 0 1 0 .38 7 

RI367 1 1 0 1 .41 .57 0 0 0 .60 10 

RI368 1 0 0 0 .40 .47 1 1 1 .77 5 

RI369 1 0 0 1 .24 .28 1 1 1 .40 10 

RI370 0 1 1 0 .92 .53 0 1 0 .24 7 

RI371 0 0 1 1 .43 .06 1 0 0 .02 10 

RI372 1 0 0 0 .69 .85 0 1 1 .16 3 

RI373 1 0 0 0 .30 .70 1 0 0 .77 3 

RI374 0 0 0 1 .66 .91 0 0 0 .92 10 

RI375 1 1 0 0 .90 .17 1 0 1 .14 4 

RI376 0 0 0 0 .65 .25 1 0 1 .66 2 

RI377 1 1 0 1 .39 .18 0 0 0 .73 10 

RI378 0 1 1 0 .36 .45 0 0 0 .45 6 

RI379 1 1 0 0 .64 .30 1 1 0 .41 4 

RI380 1 1 0 0 .58 .84 1 0 1 .48 4 

RI381 0 0 1 0 .22 .15 1 0 0 .77 7 



 

72 

 

RI382 0 0 1 1 .13 .19 0 1 1 .19 10 

RI383 1 0 0 1 .48 .88 1 1 1 .11 10 

RI384 1 1 1 1 .68 .55 0 1 1 .28 10 

RI385 1 0 1 1 .60 .41 1 0 0 .97 10 

RI386 0 1 1 1 .67 .48 1 0 1 .02 10 

RI387 1 0 1 1 .02 .87 0 1 1 .16 10 

RI388 0 0 1 0 .68 .43 0 1 1 .89 8 

RI389 0 1 1 0 .80 .08 0 1 0 .48 7 

RI390 0 1 0 1 .73 .73 1 0 1 .97 10 

RI391 1 0 0 0 .50 .21 1 0 0 .34 2 

RI392 0 1 0 0 .28 .38 1 1 1 .97 5 

RI393 0 1 1 0 .01 .22 1 1 1 .17 9 

RI394 1 1 0 0 .79 .43 0 1 0 .62 3 

RI395 1 0 0 1 .55 .50 1 0 1 .48 10 

RI396 0 1 1 1 .95 .47 1 1 1 .98 10 

RI397 0 1 1 1 .99 .38 0 0 1 .30 10 

RI398 0 1 0 1 .62 .98 0 0 1 .47 10 

RI399 1 0 0 0 1.00 .43 0 0 0 .61 1 

RI400 1 0 1 0 .53 .43 1 0 0 .43 7 

RI401 1 1 1 1 .97 .16 0 1 1 .61 10 

RI402 0 1 0 1 .21 .72 0 0 0 .39 10 

RI403 0 0 1 0 .67 .74 0 0 0 .39 5 

RI404 0 1 0 1 .67 .98 0 0 1 .24 10 

RI405 1 0 0 1 .44 .59 0 0 0 .01 10 

RI406 1 0 0 1 .93 .37 1 0 0 .75 10 

RI407 1 0 0 1 .44 .99 1 1 0 .12 10 

RI408 0 0 0 0 .01 .41 0 0 0 .99 1 

RI409 0 0 0 1 .99 .80 1 1 0 .53 10 

RI410 1 1 1 1 .11 .79 0 0 0 .72 10 

RI411 0 1 1 0 .78 .88 0 1 0 .43 7 

RI412 1 0 1 0 .99 .09 1 0 0 .82 8 

RI413 0 0 1 1 .89 .66 1 0 1 .10 10 

RI414 1 0 0 1 .53 .80 1 1 1 .15 10 

RI415 1 0 0 1 .30 .66 1 0 0 .92 10 

RI416 0 1 1 0 .19 .47 1 1 1 .97 10 

RI417 1 1 0 0 .39 .67 0 0 1 .43 3 

RI418 1 0 0 1 .22 .51 0 1 1 .03 10 

RI419 1 0 1 0 .19 .03 0 1 0 .02 7 

RI420 0 0 0 0 .83 .12 1 0 0 .30 1 

RI421 1 1 1 1 .39 .53 1 0 1 .64 10 

RI422 0 1 0 1 .15 .47 1 1 1 .61 10 

RI423 1 1 1 0 .25 .45 0 1 0 .52 8 

RI424 1 1 0 0 .15 .87 1 0 1 .27 4 

RI425 1 0 1 1 .83 .74 0 0 1 .04 10 
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RI426 0 0 0 1 .81 .83 1 0 1 .25 10 

RI427 0 0 0 1 .52 .93 1 1 1 .51 10 

RI428 1 1 1 1 .52 .33 1 1 1 .06 10 

RI429 1 1 1 0 .82 .22 1 1 0 .62 9 

RI430 0 0 0 0 .12 .28 1 0 0 .79 2 

RI431 1 0 0 0 .37 .03 1 0 0 .61 2 

RI432 0 0 0 0 .29 .93 0 0 0 .35 0 

RI433 1 0 1 1 .32 .52 1 1 1 .83 10 

RI434 0 0 0 1 .99 .81 0 0 1 .40 10 

RI435 0 0 0 1 .11 .68 1 1 1 .10 10 

RI436 1 0 0 1 .52 .55 1 1 0 .81 10 

RI437 0 1 0 1 .21 .90 1 0 1 .24 10 

RI438 0 0 0 0 .98 .49 1 0 0 .46 1 

RI439 0 0 0 0 .12 .05 0 0 0 .21 0 

RI440 1 0 1 1 .14 .96 0 0 0 .48 10 

RI441 0 0 0 0 .83 .85 1 1 0 .19 2 

RI442 0 1 1 0 .47 .02 1 0 0 .18 7 

RI443 1 0 1 1 .61 .50 0 1 0 .54 10 

RI444 0 1 0 0 .39 .20 0 0 1 .80 3 

RI445 1 1 0 1 .65 .78 0 0 1 .44 10 

RI446 1 1 1 0 .11 .48 1 0 1 .33 9 

RI447 0 1 0 0 .82 .65 1 0 1 .80 4 

RI448 1 0 1 0 .31 .58 0 0 1 .77 4 

RI449 0 0 1 0 .51 .12 0 1 1 .95 4 

RI450 1 1 0 1 .80 .02 1 0 0 .57 10 

RI451 0 1 1 1 .14 .57 1 1 1 .89 10 

RI452 0 0 1 0 .11 .53 0 1 0 .92 7 

RI453 1 0 1 1 .87 .14 0 0 1 .27 10 

RI454 0 1 1 0 .46 .68 1 0 0 .89 8 

RI455 0 0 1 0 .47 .03 0 0 0 .18 5 

RI456 0 0 1 0 .46 .34 0 1 0 .51 6 

RI457 0 0 1 1 .57 .45 0 1 1 .51 10 

RI458 1 1 0 1 .39 .90 0 0 0 .12 10 

RI459 0 0 0 0 .52 .09 0 1 1 .24 2 

RI460 0 0 1 1 .45 .05 0 0 1 .31 10 

RI461 0 1 0 0 .90 .32 0 0 0 .62 1 

RI462 0 0 0 0 .12 .12 1 1 1 .83 4 

RI463 0 1 1 1 .16 .22 0 0 1 .80 10 

RI464 1 0 1 1 .79 .22 0 1 1 .69 10 

RI465 0 0 0 1 .45 .47 0 1 0 .21 10 

RI466 1 1 0 0 .98 .22 1 1 1 .50 5 

RI467 1 1 0 0 .48 .75 1 0 1 .15 4 

RI468 1 1 1 1 .68 .84 1 0 0 .20 10 

RI469 1 0 1 0 .08 .13 1 1 0 .16 8 
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RI470 1 1 0 1 .43 .29 1 0 0 .27 10 

RI471 1 1 1 1 .91 .94 1 0 0 .52 10 

RI472 1 1 0 1 .22 .42 0 1 0 .38 10 

RI473 0 0 1 1 .79 .46 0 0 0 .76 10 

RI474 1 1 1 1 .93 .69 0 0 0 .45 10 

RI475 1 1 1 1 .89 .22 1 1 1 .10 10 

RI476 0 0 1 0 .37 .73 1 1 1 .30 8 

RI477 1 0 1 0 .51 .89 1 1 1 .80 10 

RI478 0 0 0 1 .54 .75 0 0 0 .36 10 

RI479 1 1 1 1 .36 .16 0 1 0 .07 10 

RI480 0 1 1 1 .21 .32 0 1 1 .85 10 

RI481 0 0 1 0 .96 .02 0 0 1 .61 6 

RI482 0 1 0 0 .10 .68 0 1 0 .70 2 

RI483 0 1 1 0 .68 .60 1 1 1 .58 9 

RI484 1 1 0 1 .04 .93 1 1 0 .54 10 

RI485 1 0 0 1 .63 .91 1 0 0 .15 10 

RI486 1 1 1 0 .40 .02 0 0 1 .70 8 

RI487 0 0 0 1 .93 .01 1 1 1 .46 10 

RI488 0 0 1 1 .10 .56 0 0 1 .61 10 

RI489 0 1 1 1 .82 .35 0 0 0 .15 10 

RI490 0 0 1 1 .51 .13 1 1 0 .20 10 

RI491 1 0 1 1 .11 .12 0 0 1 .28 10 

RI492 1 0 1 1 .73 .04 0 0 1 .61 10 

RI493 0 1 1 0 .50 .14 0 1 1 .51 8 

RI494 1 1 0 1 .69 .40 0 1 1 .09 10 

RI495 1 0 0 0 .93 .30 0 0 1 .62 1 

RI496 1 0 1 1 .65 .95 0 1 0 .88 10 

RI497 0 0 0 0 .89 .88 0 1 1 .38 2 

RI498 0 0 0 1 .38 .77 1 1 0 .72 10 

RI499 1 1 0 1 .99 .87 0 0 0 .24 10 

RI500 1 0 1 0 .69 .33 0 0 0 .64 6 

RI501 1 0 0 0 .83 .94 1 0 0 .20 2 

RI502 1 0 0 1 .59 .04 0 0 1 .40 10 

RI503 1 1 0 0 .37 .35 1 1 1 .75 6 

RI504 0 0 0 1 .41 .03 1 1 0 .41 10 

RI505 0 1 1 0 .51 .73 1 1 0 .28 8 

RI506 1 0 1 0 .74 .45 1 1 0 .47 8 

RI507 0 1 1 0 .37 .14 1 1 1 .28 9 

RI508 1 0 1 0 .63 .94 0 1 1 .44 8 

RI509 0 0 0 1 .91 .35 1 0 0 .55 10 

RI510 1 1 1 1 .73 .10 0 1 0 .22 10 

RI511 1 1 1 0 .29 .29 1 1 0 .12 9 

RI512 1 0 0 0 .30 .72 1 1 1 .51 4 

RI513 1 1 0 1 .14 .50 1 1 1 .10 10 
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RI514 0 1 1 0 .46 .10 1 0 1 .36 8 

RI515 0 0 0 1 .46 .64 0 0 1 .05 10 

RI516 0 1 0 1 .25 .07 1 0 1 .26 10 

RI517 1 0 0 1 .16 .73 0 0 1 .49 10 

RI518 0 1 0 1 .17 .57 1 1 0 .63 10 

RI519 1 0 1 0 .56 .25 1 1 0 .97 9 

RI520 0 0 1 1 .97 .76 1 0 1 .32 10 

RI521 0 1 0 0 .46 1.00 0 1 0 .35 2 

RI522 1 0 1 1 .72 .13 0 1 0 .44 10 

RI523 0 0 1 0 .47 .02 0 1 0 .10 6 

RI524 0 1 0 1 .47 .20 1 0 0 .47 10 

RI525 0 1 1 1 .12 .38 1 1 1 .51 10 

RI526 0 0 0 0 .87 .45 0 0 0 .60 0 

RI527 1 1 1 1 .61 .78 0 1 0 .13 10 

RI528 0 1 0 0 .71 .23 1 1 0 .79 4 

RI529 1 0 1 0 .43 .40 1 0 1 .22 6 

RI530 1 1 1 0 .85 .35 1 1 0 .55 9 

RI531 1 1 0 0 .11 .10 1 0 0 .96 4 

RI532 1 0 0 0 .18 .35 0 1 1 .12 3 

RI533 0 0 1 1 .27 .87 0 0 1 .54 10 

RI534 0 1 1 0 .11 .35 0 1 0 .79 8 

RI535 0 1 1 1 .24 .01 1 0 1 .80 10 

RI536 0 0 0 1 .41 .28 1 0 1 .99 10 

RI537 1 1 0 1 .38 .06 0 0 0 .04 10 

RI538 1 0 0 1 .18 .59 1 1 1 .18 10 

RI539 1 0 0 0 .13 .83 1 0 1 .40 3 

RI540 0 0 0 0 .75 .67 1 1 1 .86 4 

RI541 0 0 0 0 .88 .35 1 1 0 .17 2 

RI542 0 0 0 1 .11 .74 0 0 0 .51 10 

RI543 0 0 0 1 .95 .46 1 0 1 .60 10 

RI544 1 1 1 1 .38 .65 0 1 1 .13 10 

RI545 0 0 0 0 .64 .90 1 0 1 .54 2 

RI546 0 0 0 1 .12 .80 0 0 0 .18 10 

RI547 0 1 0 0 .66 .99 0 1 0 .80 2 

RI548 0 1 1 1 .88 .56 0 1 0 .07 10 

RI549 1 1 1 0 .59 .78 1 0 1 .41 9 

RI550 1 0 1 0 .63 .02 1 0 0 .39 7 

RI551 1 1 1 1 .05 .97 1 1 0 .25 10 

RI552 1 1 0 0 .28 .20 1 0 0 .25 3 

RI553 1 0 1 1 .01 .14 1 1 0 .90 10 

RI554 1 1 0 1 .36 .04 1 1 1 .18 10 

RI555 0 1 1 0 .34 .48 1 0 0 .11 7 

RI556 0 0 0 0 .52 .24 1 1 0 .21 2 

RI557 1 0 0 0 .42 .58 0 1 1 .87 4 
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RI558 0 1 0 0 .23 .15 1 1 1 .89 5 

RI559 1 0 1 0 .13 .07 1 0 0 .63 7 

RI560 0 0 0 0 .67 .05 0 0 0 .61 0 

RI561 0 1 0 1 .79 .96 0 0 1 .12 10 

RI562 0 0 0 0 .08 .01 1 0 1 .12 2 

RI563 0 0 1 0 .21 .46 1 0 0 .38 6 

RI564 0 1 1 0 .35 .63 1 0 0 .98 8 

RI565 1 0 1 0 .76 .62 0 1 1 .80 9 

RI566 0 1 0 1 .70 .83 1 1 1 .67 10 

RI567 1 1 1 0 .22 .17 0 0 0 .95 8 

RI568 0 0 1 0 .82 .42 1 0 0 .87 7 

RI569 0 1 1 0 .63 .92 1 1 0 .16 8 

RI570 0 1 1 1 .44 .49 1 1 1 .34 10 

RI571 0 1 1 0 .60 .93 1 0 1 1.00 9 

RI572 0 1 1 0 .23 .78 0 0 1 .54 7 

RI573 0 0 0 1 .81 .08 1 1 1 .27 10 

RI574 1 0 1 1 .26 .39 1 1 1 .30 10 

RI575 0 1 0 1 .44 .32 0 1 0 .16 10 

RI576 1 1 0 1 .25 .95 1 0 1 .93 10 

RI577 1 1 1 0 .68 .27 1 0 1 .91 10 

RI578 1 1 1 0 .94 .74 0 0 0 .06 7 

RI579 1 1 1 1 .25 .10 0 0 1 .45 10 

RI580 1 1 0 1 .21 .19 0 0 0 .05 10 

RI581 0 1 1 1 .13 .95 1 1 0 .04 10 

RI582 0 1 0 0 .48 .43 1 1 0 .38 3 

RI583 0 0 1 0 .11 .18 0 1 0 .98 3 

RI584 1 1 0 1 .74 .16 0 0 0 .53 10 

RI585 1 0 0 0 .82 .58 1 1 0 .32 3 

RI586 0 1 1 1 .80 .59 0 1 0 .31 10 

RI587 0 1 1 0 .11 .40 1 0 0 .31 7 

RI588 1 1 1 0 .22 .66 1 1 0 .31 9 

RI589 0 1 1 0 .58 .72 1 1 0 .89 9 

RI590 0 0 1 0 .96 .69 1 0 0 .78 7 

RI591 0 0 1 0 .39 .87 0 0 0 .17 5 

RI592 0 0 1 0 .24 .14 0 1 0 .64 6 

RI593 1 0 0 1 .32 .21 0 1 0 .80 10 

RI594 0 0 1 0 .34 .18 0 1 0 .34 3 

RI595 0 0 0 0 .88 .19 1 1 0 .26 10 

RI596 1 0 1 1 .16 .08 0 1 1 .63 10 

RI597 0 1 0 0 .91 .37 1 0 1 .44 3 

RI598 1 1 1 0 .29 .59 1 1 0 .77 10 

RI599 1 1 1 1 .33 .11 1 0 1 .80 10 

RI600 1 0 0 0 .83 .98 0 1 0 .00 2 

RI601 1 0 0 1 .25 .02 0 0 1 .65 10 
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RI602 1 0 0 0 .44 .38 1 1 1 .74 5 

RI603 1 0 0 1 .67 .08 0 0 0 .28 10 

RI604 1 1 1 1 .01 .48 0 1 1 .25 10 

RI605 0 0 0 0 .04 .86 0 1 0 .93 2 

RI606 1 0 1 1 .47 .77 1 0 0 .23 10 

RI607 1 1 1 1 .43 .30 1 1 1 .95 10 

RI608 1 0 1 0 .70 .63 1 0 1 .40 8 

RI609 0 0 0 1 .11 .96 0 0 1 .64 10 

RI610 0 0 1 0 .01 .19 0 1 1 .25 7 

RI611 1 1 0 0 .08 .16 0 0 1 .53 3 

RI612 1 1 1 0 .86 .82 0 0 0 .14 7 

RI613 1 1 0 0 .17 .57 1 1 1 .67 5 

RI614 1 0 1 1 .68 .41 1 0 0 .38 10 

RI615 1 1 1 0 .96 .54 0 0 0 .87 8 

RI616 0 1 1 1 .29 .74 1 0 1 .38 10 

RI617 1 0 1 1 .42 .30 1 0 0 .74 10 

RI618 1 1 0 0 .70 .11 1 1 0 .61 4 

RI619 0 1 0 1 .73 .32 0 0 1 .32 10 

RI620 0 1 0 1 .94 .70 1 1 1 .95 10 

RI621 0 1 1 1 .39 .80 1 0 1 .19 10 

RI622 1 1 1 0 .06 .68 1 1 0 .95 10 

RI623 0 0 0 0 .49 .09 0 1 0 .34 1 

RI624 0 0 0 1 .28 .50 0 0 0 .85 10 

RI625 1 0 1 1 .14 .45 0 0 0 .01 10 

RI626 0 0 1 1 .50 .23 1 1 0 .64 10 

RI627 0 0 0 0 .32 .48 1 1 0 .59 2 

RI628 0 0 1 1 .80 .02 1 0 1 .76 10 

RI629 1 0 0 1 .52 .58 1 1 1 .52 10 

RI630 1 0 1 0 .18 .32 0 0 1 .31 7 

RI631 0 0 0 1 .92 .48 1 0 1 .84 10 

RI632 1 1 1 0 .57 .63 0 0 0 .43 7 

RI633 0 1 0 0 .58 .64 1 1 1 .81 5 

RI634 0 0 1 0 .11 .39 0 1 1 .17 7 

RI635 1 0 0 0 .33 .39 1 0 1 .53 3 

RI636 1 1 0 0 .86 .12 0 1 0 .42 3 

RI637 1 0 1 0 .79 .35 1 1 1 .79 10 

RI638 0 1 1 1 .39 .27 0 1 1 .89 10 

RI639 0 0 1 0 .70 .70 1 1 0 .18 7 

RI640 1 0 0 1 .29 .86 0 0 1 .33 10 

RI641 0 0 0 1 .87 .60 0 1 0 .69 10 

RI642 0 1 1 0 .48 .47 0 1 0 .13 7 

RI643 1 0 1 1 .61 .49 0 1 0 .53 10 

RI644 1 0 0 1 .55 .11 0 0 1 .09 10 

RI645 0 1 0 1 .88 .44 1 0 1 .92 10 



 

78 

 

RI646 1 0 1 0 .25 .11 1 1 0 .38 8 

RI647 1 0 1 1 .79 .16 1 0 0 .47 10 

RI648 1 0 0 0 .55 .96 0 0 0 .24 1 

RI649 0 0 0 0 .45 .54 0 0 0 .26 0 

RI650 0 0 0 0 .82 .52 1 1 0 .13 0 

RI651 0 0 1 1 .86 .28 0 1 1 .26 10 

RI652 0 0 0 1 .56 .61 1 0 1 .15 10 

RI653 0 0 0 0 .76 .79 0 0 0 .62 0 

RI654 1 0 0 0 .24 .74 1 0 0 .82 2 

RI655 0 0 1 1 .66 .25 1 0 1 .61 10 

RI656 1 0 0 0 .03 .02 1 1 1 .31 4 

RI657 0 0 0 0 .05 .61 0 0 0 .37 0 

RI658 0 0 1 1 .36 .00 1 0 0 .56 10 

RI659 1 1 0 1 .84 .42 0 1 1 .49 10 

RI660 1 1 1 0 .16 .63 1 0 1 .65 9 

RI661 1 0 1 1 .33 .45 1 0 1 .29 10 

RI662 0 0 1 1 .65 .66 0 1 0 .24 10 

RI663 0 0 1 0 .42 .95 0 1 1 .58 7 

RI664 1 0 0 0 .53 .51 1 0 1 .11 3 

RI665 0 1 1 0 .79 .35 1 0 0 .43 6 

RI666 0 1 0 1 .04 .19 0 0 1 .87 10 

RI667 1 0 0 0 .36 .14 1 0 0 .87 3 

RI668 0 1 1 0 .39 .59 1 1 1 .25 9 

RI669 0 1 1 1 .89 .06 0 0 0 .60 10 

RI670 1 0 1 1 .09 .39 1 0 1 .86 10 

RI671 1 1 1 0 .14 .81 0 1 0 .18 8 

RI672 0 1 0 1 .55 .91 0 1 1 .88 10 

RI673 0 1 0 1 .99 .35 0 1 1 .11 10 

RI674 0 1 1 1 .36 .75 0 0 1 .16 10 

RI675 0 1 1 0 .23 .92 0 1 1 .59 8 

RI676 1 0 1 1 .86 .37 0 1 0 .99 10 

RI677 1 0 0 1 .28 .28 1 0 0 .71 10 

RI678 0 1 1 1 .36 .84 1 1 1 .73 10 

RI679 1 1 0 1 .60 .68 0 1 0 .16 10 

RI680 0 0 0 0 .20 .72 1 1 0 .95 3 

RI681 0 0 0 0 .22 .58 0 0 0 .76 1 

RI682 1 1 1 1 .82 .84 1 1 1 .00 10 

RI683 0 1 0 0 .47 .95 0 1 1 .90 4 

RI684 0 0 1 0 .71 .81 1 1 0 .09 3 

RI685 0 0 1 0 .89 .40 0 0 1 .74 6 

RI686 1 0 0 1 .20 .82 1 1 0 .89 10 

RI687 0 1 1 0 .51 .32 1 0 1 .89 5 

RI688 1 1 0 1 .18 .53 1 1 0 .80 10 

RI689 0 1 1 1 .60 .01 0 0 0 .31 10 



 

79 

 

RI690 1 0 1 0 .08 .34 1 1 1 .76 10 

RI691 1 1 1 1 .79 .83 0 1 0 .45 10 

RI692 1 1 0 1 .80 .03 0 0 1 .21 10 

RI693 0 1 1 1 .81 .93 1 1 1 .17 10 

RI694 1 0 1 0 .80 .81 1 1 0 .83 9 

RI695 1 1 1 0 .09 .76 1 0 0 .87 9 

RI696 1 0 0 0 .04 .81 1 1 0 .05 6 

RI697 1 0 1 1 .99 .96 0 0 1 .19 10 

RI698 1 0 1 0 .55 .61 0 0 0 .36 6 

RI699 0 1 1 1 .17 .30 1 0 1 .46 10 

RI700 0 1 1 0 .81 .02 1 1 0 .59 5 

RI701 0 1 1 0 .29 .09 1 0 0 .20 7 

RI702 1 1 1 1 .26 .74 1 0 1 .99 10 

RI703 0 0 0 1 .50 .40 1 0 1 .92 10 

RI704 1 1 1 0 .51 .18 1 1 0 .51 9 

RI705 1 0 1 0 .21 .15 0 0 1 .02 7 

RI706 0 0 1 0 .37 .76 1 0 1 .73 1 

RI707 0 1 0 0 .46 .59 1 1 1 .53 4 

RI708 1 1 1 0 .54 .04 0 0 1 .57 8 

RI709 1 0 1 0 .20 .32 1 1 1 .45 9 

RI710 1 1 0 0 .85 .62 1 0 0 .27 3 

RI711 0 0 0 0 .66 .82 1 1 0 .84 3 

RI712 1 1 1 1 .01 .43 0 1 1 .16 10 

RI713 0 1 1 1 .12 .16 1 1 1 .99 10 

RI714 1 1 0 1 .86 .38 1 1 1 .78 10 

RI715 1 1 0 1 .22 .72 0 0 1 .23 10 

RI716 1 1 1 1 .39 .45 1 1 1 .13 10 

RI717 0 0 1 0 .08 .35 1 0 0 .11 2 

RI718 0 1 0 0 .14 .09 1 1 0 .84 4 

RI719 0 0 0 0 .63 .66 0 1 0 .52 1 

RI720 0 0 0 0 .52 .21 0 1 0 .73 1 

RI721 0 0 1 1 .21 .13 0 1 1 .03 10 

RI722 1 1 0 1 .67 .78 0 0 1 .76 10 

RI723 0 0 1 0 .99 .94 0 1 1 .03 7 

RI724 0 1 1 0 .93 .17 0 1 0 .49 2 

RI725 1 0 1 0 .32 .12 1 0 1 .02 8 

RI726 0 1 1 1 .44 .51 0 1 1 .36 10 

RI727 0 1 1 0 .68 .59 0 0 0 .43 6 

RI728 1 1 0 1 .58 .63 1 1 0 .30 10 

RI729 1 1 0 0 .91 .08 1 1 1 .93 6 

RI730 1 0 1 0 .83 .30 1 1 1 .20 9 

RI731 0 1 0 0 .44 .27 0 1 1 .04 3 

RI732 1 0 1 1 .83 .86 0 1 1 .17 10 

RI733 0 0 0 0 .20 .62 0 0 0 .09 0 



 

80 

 

RI734 0 1 0 0 .84 .68 0 0 1 .48 2 

RI735 0 0 0 1 .43 .63 0 1 0 .89 10 

RI736 0 1 1 1 .34 .58 0 1 0 .03 10 

RI737 1 0 0 0 .87 .22 0 0 1 .81 3 

RI738 1 0 0 1 .41 .47 0 0 0 .54 10 

RI739 0 0 0 0 .49 .73 1 0 0 .14 1 

RI740 1 1 1 1 .95 .67 1 0 0 .89 10 

RI741 1 0 0 1 .23 .15 0 0 0 .81 10 

RI742 1 0 1 1 .13 .65 1 0 1 .31 10 

RI743 0 0 0 1 .55 .74 1 1 1 .35 10 

RI744 1 1 1 0 .25 .75 1 0 0 .84 9 

RI745 0 0 0 0 .88 .62 1 1 1 .21 2 

RI746 1 1 1 0 .47 .38 0 0 0 .51 7 

RI747 1 0 1 0 .58 .62 1 1 1 .54 9 

RI748 0 1 0 1 .07 .82 0 1 0 .37 10 

RI749 1 0 1 0 .98 .09 1 1 1 .74 9 

RI750 1 0 0 0 .90 .95 1 1 1 .06 4 

RI751 1 1 0 1 .60 .66 0 0 1 .22 10 

RI752 0 0 1 1 .48 .49 0 1 1 .64 10 

RI753 1 1 0 1 .95 .82 1 0 0 .17 10 

RI754 0 1 1 0 .01 .26 0 0 1 .52 7 

RI755 0 0 1 0 .22 .70 1 1 1 .65 4 

RI756 0 0 0 1 .18 .04 1 1 1 .20 10 

RI757 1 1 0 0 .88 .73 0 0 0 .03 2 

RI758 1 1 1 1 .41 .22 1 1 1 .64 10 

RI759 1 0 0 0 .51 .72 0 0 1 .93 3 

RI760 1 1 0 1 .00 .81 0 0 1 .70 10 

RI761 0 1 1 1 .37 .57 0 1 0 .98 10 

RI762 0 0 0 0 .90 .60 1 1 1 .94 4 

RI763 0 1 1 0 .84 .94 1 0 0 .67 7 

RI764 0 0 0 1 .45 .40 1 1 1 .91 10 

RI765 0 0 1 0 .04 .38 0 1 1 .54 7 

RI766 1 0 0 1 .48 .33 0 1 1 .36 10 

RI767 1 1 0 1 .23 .54 0 0 0 .13 10 

RI768 0 1 1 0 .26 .65 1 1 0 .82 9 

RI769 0 0 0 1 .01 .80 0 0 1 .73 10 

RI770 0 0 1 0 .97 .87 1 1 0 .28 7 

RI771 0 1 0 0 .11 .29 1 1 0 .01 3 

RI772 0 1 0 0 .80 .85 0 0 0 .10 1 

RI773 1 1 1 1 .76 .76 0 0 0 .51 10 

RI774 0 0 1 1 .35 .02 1 1 1 .07 10 

RI775 1 0 1 0 .02 .84 1 0 0 .14 7 

RI776 1 0 1 1 .38 .12 1 0 1 .70 10 

RI777 0 0 0 1 .03 .88 0 1 1 .10 10 
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RI778 1 1 1 1 .44 .49 0 0 0 .81 10 

RI779 0 0 0 0 .97 .52 1 0 1 .89 3 

RI780 0 0 0 1 .92 .80 0 1 0 .32 10 

RI781 0 1 1 1 .12 .05 0 0 0 .89 10 

RI782 0 0 1 1 .18 .37 1 0 0 .70 10 

RI783 1 1 0 1 .68 .80 1 0 1 .66 10 

RI784 1 1 1 1 .65 .47 0 0 0 .16 8 

RI785 1 1 1 0 .04 .51 0 0 1 .77 9 

RI786 0 0 1 0 .22 .79 1 1 1 .87 9 

RI787 0 1 1 0 .26 .47 0 0 0 .59 6 

RI788 1 0 1 0 .48 .29 1 1 0 .66 8 

RI789 0 1 0 1 .74 .67 1 1 0 .16 10 

RI790 0 1 0 1 .96 .90 1 0 1 .57 10 

RI791 1 1 1 1 .76 .22 0 0 0 .90 10 

RI792 0 1 0 1 .93 .62 1 0 1 .21 10 

RI793 0 0 0 1 .90 .65 1 0 1 .59 10 

RI794 0 1 0 0 .08 .44 0 0 0 .83 2 

RI795 1 1 0 0 .37 .22 1 0 1 .15 4 

RI796 0 0 0 0 .60 .47 1 1 0 .94 3 

RI797 0 1 1 0 .42 .25 0 1 0 .11 7 

RI798 1 0 0 0 .92 .97 0 1 1 .90 3 

RI799 1 1 1 0 .43 .76 1 0 1 .05 9 

RI800 0 0 1 0 .37 .98 1 0 1 .03 7 

RI801 0 0 0 0 .53 .52 1 0 1 .64 2 

RI802 0 1 1 1 .70 .61 1 1 0 .44 10 

RI803 0 0 0 1 .89 .64 1 0 1 .38 10 

RI804 0 0 0 0 .50 .11 0 0 0 .26 0 

RI805 0 1 1 0 .13 .52 1 0 1 .95 5 

RI806 0 1 1 1 .64 .17 1 1 0 .33 10 

RI807 0 0 0 0 .22 .35 1 1 1 .83 4 

RI808 1 1 0 1 .66 .35 1 0 1 .99 10 

RI809 1 1 0 0 .63 .62 1 1 0 .20 4 

RI810 1 0 0 0 .05 .92 1 0 1 .68 3 

RI811 0 0 1 1 .88 .08 1 0 1 .78 10 

RI812 1 0 0 0 .67 .63 0 0 1 .23 2 

RI813 1 1 0 0 .40 .65 0 0 0 .14 2 

RI814 0 1 0 1 .91 .88 1 0 1 .80 10 

RI815 1 1 1 1 .65 .29 0 1 0 .37 10 

RI816 1 1 1 1 .55 .93 1 0 0 .09 10 

RI817 0 0 0 0 .07 .72 1 1 1 .66 3 

RI818 0 0 0 0 .47 .99 0 1 0 .43 1 

RI819 1 1 0 1 .59 .11 1 0 1 .61 10 

RI820 1 1 0 1 .80 .72 0 0 1 .35 10 

RI821 0 0 1 1 .16 .99 1 0 1 .14 10 



 

82 

 

RI822 0 0 1 0 .61 .62 0 0 0 .25 1 

RI823 1 1 0 0 .50 1.00 1 1 0 .08 4 

RI824 1 0 0 0 .56 .07 1 0 0 .54 2 

RI825 1 1 0 0 .23 .78 1 1 1 .49 5 

RI826 1 1 0 0 .71 .43 1 1 0 .85 5 

RI827 1 1 1 0 .55 .90 1 1 1 .31 10 

RI828 1 0 1 0 .20 .94 1 1 1 .82 10 

RI829 1 0 0 1 .03 .15 1 0 0 .80 10 

RI830 0 0 0 1 .33 .46 0 1 1 .80 10 

RI831 0 1 0 1 .03 .15 0 1 0 .49 10 

RI832 1 1 1 0 .27 .71 0 0 1 .25 8 

RI833 1 0 1 0 .12 .05 0 0 1 .12 7 

RI834 0 0 0 0 .38 .83 0 0 1 .65 1 

RI835 1 0 0 0 .45 .66 1 1 1 .63 4 

RI836 1 0 0 0 .26 .82 0 1 0 .79 3 

RI837 1 1 1 1 .69 .08 0 0 1 .16 10 

RI838 0 1 1 1 .60 .75 1 0 0 .10 10 

RI839 1 1 0 1 .81 .34 1 1 1 .71 10 

RI840 1 0 0 1 .02 .45 0 1 1 1.00 10 

RI841 0 0 1 1 .31 .29 0 0 1 .22 10 

RI842 0 1 0 1 .89 .97 0 1 1 .70 10 

RI843 1 0 1 0 .03 .85 0 0 0 .94 7 

RI844 0 1 0 1 .41 .36 0 0 0 .11 10 

RI845 0 0 1 0 .65 .08 1 0 0 .44 6 

RI846 1 0 0 1 .76 .05 0 0 0 .68 10 

RI847 0 0 1 1 .54 .50 0 0 0 .97 10 

RI848 1 0 1 0 .32 .74 0 1 1 .05 8 

RI849 0 0 1 1 .96 .59 0 0 1 .90 10 

RI850 0 0 1 0 .40 .04 1 0 0 .37 6 

RI851 1 0 0 0 .43 .93 1 1 1 .61 4 

RI852 1 0 0 1 .59 .05 0 0 1 .21 10 

RI853 1 1 0 0 .32 .97 0 1 1 .15 4 

RI854 0 0 1 1 .68 .80 0 1 0 .79 10 

RI855 0 0 0 1 .19 .18 0 0 1 .47 10 

RI856 1 1 0 0 .63 .00 1 1 1 .39 5 

RI857 1 1 1 0 1.00 .65 0 1 0 .86 9 

RI858 1 1 0 0 .05 .20 0 1 0 .99 4 

RI859 1 1 1 1 .69 .70 1 1 1 .75 10 

RI860 0 1 0 0 .10 .64 0 1 0 .58 2 

RI861 1 0 0 0 .96 .58 1 1 0 .98 3 

RI862 1 0 1 0 .37 .55 1 1 0 .58 8 

RI863 0 0 0 1 .21 .92 1 0 1 .61 10 

RI864 0 0 1 1 .20 .40 0 0 1 .07 10 

RI865 1 0 0 0 .58 .41 0 1 1 .61 3 



 

83 

 

RI866 1 0 1 1 .67 .94 1 0 1 .81 10 

RI867 1 0 1 1 .89 .43 1 1 0 .84 10 

RI868 1 1 1 1 .67 .39 1 1 0 .76 10 

RI869 0 1 0 0 .84 .79 1 1 1 .37 5 

RI870 0 1 0 1 .20 .23 0 1 0 .21 10 

RI871 0 0 0 0 .60 .69 1 1 1 .97 4 

RI872 0 1 0 1 .11 .66 0 0 1 .97 10 

RI873 1 0 1 1 .88 .44 0 1 1 .36 10 

RI874 0 1 1 1 .19 .27 0 0 1 .16 10 

RI875 0 1 0 0 .47 .01 0 0 0 .94 2 

RI876 0 0 0 0 .05 .41 1 1 0 .80 3 

RI877 1 1 1 1 .34 .23 1 0 0 .11 10 

RI878 1 1 0 0 .17 .16 0 0 1 .91 4 

RI879 1 1 0 1 .36 .77 0 1 0 .61 10 

RI880 1 1 0 0 .18 .99 1 0 0 .95 4 

RI881 1 1 1 1 .28 .30 0 1 1 .25 10 

RI882 0 1 0 0 .58 .33 1 0 1 .39 3 

RI883 1 0 1 1 .85 .72 0 1 1 .04 10 

RI884 0 1 1 0 .67 .05 1 1 1 .08 9 

RI885 0 1 0 0 .75 .48 0 1 0 .10 2 

RI886 0 0 0 0 .02 .88 1 1 1 .87 4 

RI887 0 1 0 0 .48 .68 1 0 1 .97 4 

RI888 1 0 1 1 .21 .25 1 1 0 .44 10 

RI889 1 0 1 0 .38 .05 1 0 1 .93 7 

RI890 0 0 1 1 .36 .80 0 1 1 .84 10 

RI891 0 0 0 0 .84 .55 0 1 0 .33 1 

RI892 1 0 0 0 .22 .47 0 1 0 .29 2 

RI893 0 1 1 0 .03 .02 1 0 0 .65 7 

RI894 1 0 1 0 .35 .59 0 0 1 .89 8 

RI895 0 0 0 0 .05 .93 0 1 0 .17 1 

RI896 1 1 0 0 .72 .54 0 1 0 .41 3 

RI897 0 0 0 0 .55 .84 0 1 0 .87 2 

RI898 0 0 0 0 .88 .11 1 1 1 .58 3 

RI899 0 1 0 0 .51 .44 0 1 1 .49 3 

RI900 1 1 0 0 .68 .04 0 1 0 .07 3 

RI901 0 1 1 0 .37 .91 1 1 0 .14 4 

RI902 0 1 1 0 .13 .69 0 1 0 .06 3 

RI903 1 1 0 1 .68 .45 1 1 1 .21 10 

RI904 1 1 0 1 .48 .98 1 1 1 .66 10 

RI905 0 1 0 0 .03 .52 1 1 0 .36 3 

RI906 1 1 1 0 .43 .98 1 0 1 .59 9 

RI907 1 0 1 1 .25 .49 1 1 0 .12 10 

RI908 0 0 0 0 .89 .93 0 1 0 .01 1 

RI909 0 0 0 1 .56 .83 1 1 1 .07 10 



 

84 

 

RI910 0 1 0 1 .26 .92 1 0 0 .50 10 

RI911 0 0 0 0 .47 .08 1 1 1 .57 3 

RI912 0 1 0 0 .93 .02 0 0 0 .89 2 

RI913 0 0 0 0 .63 .02 1 1 0 .68 2 

RI914 0 1 0 1 .20 .10 0 1 0 .24 10 

RI915 0 0 0 0 .09 .80 0 1 1 .56 2 

RI916 0 0 0 0 .40 .06 0 1 0 .43 1 

RI917 0 0 0 1 .76 .41 1 0 1 .69 10 

RI918 0 1 0 1 .74 .43 0 0 1 .68 10 

RI919 0 1 1 0 .95 .51 0 1 1 .49 8 

RI920 0 1 1 0 .84 .80 1 1 1 .11 9 

RI921 0 0 1 0 .58 .75 0 0 0 .74 5 

RI922 0 0 0 0 .49 .02 1 1 1 .45 3 

RI923 1 1 0 1 .20 .67 1 1 0 .99 10 

RI924 1 1 0 0 .16 .40 1 1 1 .90 6 

RI925 1 1 1 1 .04 .65 0 0 0 .58 10 

RI926 0 0 0 1 .57 .52 0 1 1 .10 10 

RI927 1 1 1 1 .59 .81 0 1 0 .36 10 

RI928 0 1 0 1 .38 .33 0 1 1 .39 10 

RI929 1 1 1 0 .72 .05 1 0 0 .69 8 

RI930 1 1 0 0 .83 .75 1 0 1 .21 4 

RI931 1 0 0 1 .36 .73 1 0 0 .99 10 

RI932 1 0 0 1 .86 .37 1 1 0 .69 10 

RI933 1 1 1 0 .35 .67 1 0 0 .81 9 

RI934 0 1 1 0 .19 .35 1 0 1 .75 9 

RI935 1 1 1 0 .33 .08 0 0 1 .95 9 

RI936 0 1 1 0 .87 .71 0 1 0 .39 7 

RI937 0 1 0 0 .94 .83 1 0 0 .68 2 

RI938 1 0 1 0 .89 .49 1 1 1 .04 9 

RI939 1 1 1 0 .81 .85 1 1 1 .42 10 

RI940 0 1 0 1 .54 .63 0 0 1 .03 10 

RI941 0 1 0 1 .99 .09 0 0 1 .13 10 

RI942 0 1 0 0 .00 .85 1 1 0 .21 3 

RI943 0 0 1 1 .52 .74 1 1 0 .91 10 

RI944 1 1 1 0 .97 .78 0 1 1 .43 9 

RI945 0 1 0 1 .98 .09 1 0 0 .25 10 

RI946 0 0 1 1 .13 .45 1 1 0 .63 10 

RI947 1 0 1 0 .84 .14 0 1 0 .95 8 

RI948 1 1 1 0 .23 .42 1 1 1 .75 10 

RI949 0 1 0 0 .24 .28 0 1 0 .13 2 

RI950 0 0 1 1 .63 .39 0 0 0 .91 10 

RI951 0 0 0 1 .40 .79 0 1 0 .64 10 

RI952 1 0 1 0 .48 .38 1 0 1 .86 9 

RI953 1 1 1 1 .26 .25 0 1 1 .53 10 



 

85 

 

RI954 0 1 1 1 .63 .23 1 0 1 .47 10 

RI955 1 0 1 1 .26 .50 1 1 0 .41 10 

RI956 0 1 0 0 .61 .86 1 1 1 .88 5 

RI957 0 1 1 0 .79 .73 1 1 1 .99 10 

RI958 0 0 1 1 .76 .65 0 1 1 .84 10 

RI959 1 0 0 0 .75 .00 1 0 0 .26 2 

RI960 0 0 1 1 .75 .20 1 0 0 .22 10 

RI961 0 1 0 1 .66 .13 1 0 0 .95 10 

RI962 1 1 0 1 .58 .20 0 1 0 .51 10 

RI963 1 1 1 1 .98 .50 1 0 0 .08 10 

RI964 1 0 0 1 .64 .05 1 1 0 .81 10 

RI965 1 0 1 1 .21 .10 1 1 1 .49 10 

RI966 1 0 1 1 .87 .60 0 1 1 .85 10 

RI967 0 0 0 1 .98 .99 1 1 0 .39 10 

RI968 0 1 1 1 .29 .02 0 1 0 .38 10 

RI969 1 0 1 0 .34 .60 1 1 1 .31 9 

RI970 1 0 0 1 .06 .76 1 0 1 .35 10 

RI971 1 0 1 0 .47 .07 0 0 1 .31 7 

RI972 1 0 0 1 .28 .47 0 0 1 .21 10 

RI973 0 1 1 1 .41 .36 0 0 1 .42 10 

RI974 1 0 0 0 .76 .42 1 1 1 .37 4 

RI975 1 0 0 1 .04 .45 0 1 0 .06 10 

RI976 1 1 1 1 .91 .05 1 1 1 .02 10 

RI977 1 1 1 1 .53 .15 1 0 0 .81 10 

RI978 1 0 1 1 .44 .46 0 0 0 .93 10 

RI979 1 1 1 0 .94 .72 0 0 1 .35 8 

RI980 0 0 1 1 .91 .84 1 1 0 .11 10 

RI981 0 1 1 0 .56 .87 1 0 1 .19 8 

RI982 1 0 1 1 .98 .21 1 0 0 .22 10 

RI983 0 1 1 1 .81 .69 1 0 0 .24 10 

RI984 1 0 0 1 .12 .86 1 0 1 .64 10 

RI985 0 1 0 0 .70 .52 1 0 1 .90 4 

RI986 1 1 1 1 .20 .26 1 1 0 .84 10 

RI987 1 1 1 0 .58 .29 0 0 0 .84 9 

RI988 1 0 0 0 .11 .50 0 0 1 .21 2 

RI989 0 0 1 0 .44 .47 1 1 0 .90 8 

RI990 0 0 1 0 .58 .39 1 1 0 .27 7 

RI991 1 0 0 0 .61 .71 1 1 1 .15 4 

RI992 0 1 1 0 .59 .14 1 1 1 .93 10 

RI993 1 1 1 1 .85 .44 1 0 0 .01 10 

RI994 0 1 0 0 .70 .88 1 0 1 .33 3 

RI995 0 0 0 1 .49 .73 1 0 0 .19 10 

RI996 0 1 0 0 .19 .86 1 1 1 .46 4 

RI997 0 0 1 0 .46 .62 1 0 1 .45 7 



 

86 

 

RI998 1 0 0 1 .24 .26 0 0 1 .02 10 

RI999 0 0 1 1 .62 .54 0 0 1 .38 10 

RI1000 1 1 0 1 .01 .47 0 1 0 .45 10 

RI1001 0 0 1 0 .35 .94 1 0 0 .69 4 

RI1002 1 0 0 1 .70 .20 0 1 1 .80 10 

RI1003 1 1 0 0 .22 .62 0 0 1 .99 4 

RI1004 1 1 1 0 .26 .41 1 0 1 .87 10 

RI1005 1 1 0 1 .84 .16 0 0 1 .38 10 

RI1006 1 1 1 0 .11 .69 0 1 0 .28 8 

RI1007 0 1 0 0 .88 .43 0 1 1 .80 4 

RI1008 0 1 1 1 .77 .77 1 1 0 .57 10 

RI1009 0 0 0 1 .18 .22 0 1 0 .33 10 

RI1010 0 0 1 1 .82 .75 0 1 1 .33 10 

RI1011 1 1 0 0 .80 .36 1 1 0 .64 4 

RI1012 0 1 1 0 .95 .42 0 1 1 .65 8 

RI1013 0 0 0 1 .03 .71 0 0 0 .07 10 

RI1014 1 1 1 0 .34 .23 0 0 0 .38 7 

RI1015 1 0 1 1 .09 .12 1 0 0 .09 10 

RI1016 1 1 1 1 .41 .40 0 1 0 .77 10 

RI1017 0 0 1 1 .07 .27 0 0 0 .55 10 

RI1018 1 1 0 1 .19 .70 1 1 1 .17 10 

RI1019 1 1 1 0 .85 .56 0 0 0 .19 7 

RI1020 0 1 1 0 .26 .56 0 1 1 .69 9 

RI1021 0 0 1 0 .72 .65 0 0 0 .86 6 

RI1022 1 0 0 1 .71 .34 1 1 0 .19 10 

RI1023 1 0 0 1 .46 .33 0 0 0 .65 10 

RI1024 0 1 1 1 .30 .63 1 1 0 .48 10 

RI1025 1 1 1 0 .08 .44 1 0 1 .25 9 

RI1026 1 0 0 1 .15 .00 0 1 1 .55 10 

RI1027 1 0 0 0 .43 .86 1 1 1 .28 4 

RI1028 0 1 1 0 .85 .14 1 0 0 .73 7 

RI1029 0 1 0 1 .39 .87 1 0 0 .14 10 

RI1030 0 1 1 0 .43 .21 0 1 1 .76 9 

RI1031 1 1 0 1 .18 .08 0 0 1 .66 10 

RI1032 1 0 0 1 .22 .18 0 0 0 .17 10 

RI1033 0 1 0 0 .37 .71 0 0 0 .69 1 

RI1034 1 1 0 0 .70 .33 1 1 0 .55 4 

RI1035 1 0 0 0 .11 .58 1 1 0 .09 3 

RI1036 1 1 0 1 .28 .83 0 1 0 .96 10 

RI1037 1 1 0 1 .44 .70 1 1 0 .03 10 

RI1038 1 0 0 0 .44 .15 1 1 0 .83 4 

RI1039 1 1 1 1 .79 .40 1 0 0 .82 10 

RI1040 0 0 0 0 .25 .29 0 0 0 .28 0 

RI1041 0 1 0 0 .94 .22 0 1 0 .74 2 



 

87 

 

RI1042 1 0 1 0 .44 .32 1 1 1 .36 9 

RI1043 1 1 0 1 .04 .92 0 0 0 .63 10 

RI1044 1 1 1 0 .91 .86 1 1 1 .36 10 

RI1045 1 1 0 0 .43 .44 1 1 0 .41 4 

RI1046 1 1 1 1 .41 .91 1 1 0 .25 10 

RI1047 1 1 0 0 .80 .71 1 1 1 .32 5 

RI1048 1 0 0 0 .26 .72 0 0 1 .38 2 

RI1049 0 1 1 1 .12 .35 1 1 1 .33 10 

RI1050 1 0 1 0 .02 .48 1 0 0 .15 7 

RI1051 0 0 1 0 .40 .83 1 1 1 .86 9 

RI1052 0 1 0 0 .51 .71 1 1 1 .12 4 

RI1053 1 1 1 0 .12 .05 0 0 1 .54 8 

RI1054 1 0 0 0 .80 .71 0 1 0 .13 2 

RI1055 0 0 0 0 .00 .64 0 0 0 .08 0 

RI1056 1 0 1 1 .55 .84 0 0 0 .58 10 

RI1057 0 0 0 0 .03 .18 0 0 1 .03 1 

RI1058 1 1 1 0 .83 .40 0 0 1 .34 8 

RI1059 0 0 1 1 .51 .35 0 1 0 .44 10 

RI1060 1 1 0 0 .61 .59 0 0 0 .20 2 

RI1061 1 0 1 0 .55 .03 1 0 0 .37 7 

RI1062 1 1 1 0 .99 .40 1 0 1 .06 9 

RI1063 0 1 1 1 .18 .94 1 1 0 .63 10 

RI1064 0 1 1 1 .82 .21 0 1 1 .91 10 

RI1065 1 0 0 0 .06 .12 0 0 1 .16 2 

RI1066 1 0 0 1 .30 .06 1 0 0 .66 10 

RI1067 1 1 0 1 .75 .29 1 0 1 .87 10 

RI1068 0 0 1 0 .98 .78 0 1 1 .19 7 

RI1069 1 1 0 0 .51 .24 1 0 0 .88 4 

RI1070 0 0 1 1 .83 .39 0 0 0 .59 10 

RI1071 0 1 0 0 .77 .28 0 1 1 .02 3 

RI1072 1 0 1 1 .41 1.00 1 1 1 .93 10 

RI1073 1 1 1 0 .43 .99 0 0 0 .61 7 

RI1074 1 0 1 0 .28 .60 1 1 0 .79 9 

RI1075 1 0 0 1 .66 .02 1 1 0 .19 10 

RI1076 1 0 0 1 .03 .96 0 0 1 .24 10 

RI1077 0 0 1 1 .58 .24 0 1 1 .83 10 

RI1078 1 0 0 0 .25 .01 0 0 0 .64 1 

RI1079 0 1 1 0 .50 .28 1 1 0 .92 9 

RI1080 0 1 1 0 .47 .60 0 0 0 .82 7 

RI1081 1 1 1 0 .64 .30 0 1 1 .37 9 

RI1082 1 1 1 0 .93 .93 1 0 0 .32 8 

RI1083 0 1 0 1 .38 .83 1 1 1 .60 10 

RI1084 1 0 0 0 .48 .33 0 0 0 .73 1 

RI1085 1 0 1 0 .87 .47 1 0 1 .43 6 
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RI1086 1 1 1 0 .38 .87 1 0 1 .79 10 

RI1087 0 0 0 0 .59 .05 0 0 0 .71 0 

RI1088 1 1 0 1 .67 .92 0 0 0 .66 10 

RI1089 1 0 0 0 .30 .55 0 0 0 .64 1 

RI1090 1 0 1 0 .19 .81 0 0 0 .21 6 

RI1091 1 0 1 1 .07 .12 0 0 0 .32 10 

RI1092 0 1 0 0 .75 .87 0 0 1 .44 2 

RI1093 0 1 1 1 .28 .97 1 1 0 .98 10 

RI1094 0 0 0 0 .85 .64 1 1 0 .48 2 

RI1095 1 1 1 1 .20 .81 0 0 0 .51 10 

RI1096 1 0 1 0 .09 .84 0 0 1 .94 8 

RI1097 0 1 1 1 .87 .72 1 1 0 1.00 10 

RI1098 0 1 1 1 .28 .05 1 0 0 .01 10 

RI1099 1 1 0 0 .44 .79 1 0 1 .03 4 

RI1100 1 1 0 1 .77 .36 0 1 0 .30 10 

RI1101 1 0 0 1 .83 .59 1 1 1 .72 10 

RI1102 1 1 0 1 .50 .85 1 1 0 .32 10 

RI1103 0 0 0 0 .24 .01 1 1 1 .74 3 

RI1104 1 0 1 1 .88 .57 1 1 1 .24 10 

RI1105 0 0 1 1 .43 .09 0 0 0 .89 10 

RI1106 0 0 0 0 .49 .80 1 0 1 .48 2 

RI1107 1 0 0 0 .00 .46 0 0 1 .41 2 

RI1108 0 1 0 0 .10 .20 1 1 0 .28 3 

RI1109 0 1 1 0 .36 .44 1 0 1 .12 8 

RI1110 0 0 1 1 .81 .35 1 1 0 .79 10 

RI1111 0 0 0 1 .52 .45 0 0 0 .85 10 

RI1112 1 0 1 1 .60 .90 0 0 1 .43 10 

RI1113 0 0 1 0 .91 .46 0 0 0 .38 1 

RI1114 1 0 0 0 .52 .95 0 0 0 .50 1 

RI1115 1 1 0 1 .60 .11 0 0 0 .02 10 

RI1116 1 1 0 0 .14 .20 0 0 1 .38 3 

RI1117 0 0 0 1 .80 .74 0 1 1 .86 10 

RI1118 0 0 1 1 .31 .74 1 0 0 .26 10 

RI1119 0 0 1 0 .75 .10 1 1 1 .03 8 

RI1120 0 1 0 0 .56 .33 0 0 1 .59 2 

RI1121 1 1 0 0 .08 .81 0 0 1 .54 3 

RI1122 0 0 0 1 1.00 .97 1 0 1 .79 10 

RI1123 1 1 1 0 .53 .46 1 1 1 .39 10 

RI1124 1 0 1 0 .47 .35 0 1 0 .26 7 

RI1125 0 0 0 0 .55 .61 0 0 0 .78 1 

RI1126 1 1 0 0 .30 .61 1 1 0 .56 4 

RI1127 1 1 0 0 .32 .59 1 0 0 .96 4 

RI1128 0 0 0 0 .01 .57 0 1 0 .87 2 

RI1129 1 1 0 0 .15 .63 0 1 1 .29 4 
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RI1130 0 1 0 1 .69 .82 0 0 1 .43 10 

RI1131 1 1 0 0 .48 .00 1 0 1 .53 4 

RI1132 0 1 0 1 .57 .95 0 0 1 .83 10 

RI1133 1 1 0 1 .03 .18 1 1 0 .92 10 

RI1134 1 0 0 0 .52 .14 0 0 1 .73 2 

RI1135 0 0 1 0 .14 .62 1 0 0 .65 6 

RI1136 0 0 0 0 .21 .94 1 0 0 .84 2 

RI1137 0 0 1 0 .85 .77 0 1 0 .05 6 

RI1138 1 1 1 0 .05 .81 1 1 1 .43 10 

RI1139 1 1 1 0 .93 .97 0 0 1 .19 8 

RI1140 0 1 1 1 .75 .25 1 0 1 .89 10 

RI1141 0 0 1 1 .15 .48 0 0 0 .56 10 

RI1142 1 0 1 0 .39 .15 1 0 0 .91 8 

RI1143 0 1 1 0 .68 .57 0 1 1 .39 8 

RI1144 1 0 1 0 .05 .48 0 0 0 .34 6 

RI1145 1 1 0 0 .64 .21 0 0 0 .70 2 

RI1146 1 1 0 0 .92 .34 0 1 0 .77 4 

RI1147 1 1 1 1 .74 .80 0 0 1 .71 10 

RI1148 1 0 0 1 .77 .93 1 0 0 .65 10 

RI1149 1 1 1 1 .58 .80 0 0 0 .54 10 

RI1150 1 0 0 0 .12 .61 1 1 1 .17 4 

RI1151 1 1 1 1 .83 .94 1 1 1 .78 10 

RI1152 1 1 0 0 .15 .75 0 1 0 .00 3 

RI1153 0 0 0 0 1.00 .83 0 0 0 .21 0 

RI1154 1 0 1 0 .37 .03 0 1 1 .84 9 

RI1155 1 0 0 0 .12 .19 1 0 0 .43 2 

RI1156 0 1 1 0 .42 .21 1 1 1 .66 8 

RI1157 0 0 1 1 .17 .23 0 0 0 .64 10 

RI1158 0 0 0 0 .87 .57 1 1 0 .96 3 

RI1159 1 0 0 0 .45 .69 1 1 1 .38 4 

RI1160 0 0 0 0 .93 .57 1 1 0 .23 2 

RI1161 1 1 0 0 .81 .84 0 0 0 .97 3 

RI1162 1 1 0 1 .87 .78 0 1 1 1.00 10 

RI1163 0 1 1 1 .80 .88 1 1 1 .63 10 

RI1164 0 1 0 0 .26 .87 0 0 0 .71 1 

RI1165 0 1 1 0 .79 .78 0 0 0 .92 7 

RI1166 1 0 1 0 .65 .68 1 0 0 .93 8 

RI1167 1 1 1 1 .59 .73 1 1 1 .17 10 

RI1168 1 1 0 1 .37 .38 1 1 0 .50 10 

RI1169 0 1 0 1 .13 .74 0 1 0 .48 10 

RI1170 1 1 0 0 .90 .64 1 0 0 .12 3 

RI1171 0 0 0 0 .35 .24 1 0 1 .16 2 

RI1172 0 1 0 0 .55 .24 1 0 1 .88 4 

RI1173 0 0 1 0 .15 .52 0 0 0 .37 5 
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RI1174 0 1 0 1 .65 .36 0 0 0 .47 10 

RI1175 1 1 0 1 .71 .84 1 0 0 .79 10 

RI1176 0 0 0 0 .03 .87 1 1 1 .07 3 

RI1177 0 0 0 0 .66 .92 0 0 0 .92 1 

RI1178 0 0 1 1 .06 .85 0 1 1 .26 10 

RI1179 0 1 0 1 .44 .70 1 0 1 .48 10 

RI1180 0 1 1 0 .21 .71 1 1 0 .19 8 

RI1181 0 0 1 0 .05 .42 0 1 0 .04 6 

RI1182 0 1 0 0 .14 .98 1 0 0 .35 2 

RI1183 1 1 0 1 .31 .86 1 1 0 .02 10 

RI1184 0 1 1 0 .55 .61 0 0 0 .31 6 

RI1185 0 0 0 0 .08 .02 1 0 0 .18 1 

RI1186 1 1 0 1 .47 .46 0 1 1 .67 10 

RI1187 1 1 0 1 .29 .18 1 1 1 .31 10 

RI1188 0 0 0 1 .09 .23 0 1 0 .34 10 

RI1189 0 0 1 0 .42 .29 1 1 0 .16 7 

RI1190 0 1 0 1 .65 .57 0 0 1 .05 10 

RI1191 0 0 0 0 .48 .61 1 1 0 .43 2 

RI1192 1 0 0 0 .61 .25 0 1 0 .93 3 

RI1193 1 1 0 1 .98 .37 1 1 0 .46 10 

RI1194 0 1 1 0 .81 .46 1 0 0 .88 8 

RI1195 0 1 0 0 .45 .54 0 1 0 .39 2 

RI1196 0 0 0 0 .64 .31 0 1 0 .34 1 

RI1197 0 0 0 1 .48 .19 1 0 1 .93 10 

RI1198 1 1 0 1 .83 .72 1 0 1 .71 10 

RI1199 0 0 1 0 .14 .65 1 1 1 .02 8 

RI1200 0 0 1 0 .99 .67 1 0 1 .22 7 

RI1201 0 1 1 1 .84 .59 1 0 1 .67 10 

RI1202 1 0 0 0 .03 .43 1 0 1 .85 4 

RI1203 1 0 0 1 .97 .95 0 1 1 .77 10 

RI1204 0 1 1 0 .31 .81 1 1 0 .77 9 

RI1205 0 1 1 1 .41 .77 1 1 0 .33 10 

RI1206 0 0 1 0 .09 .13 0 1 1 .11 7 

RI1207 1 0 1 0 .97 .73 0 1 1 .70 4 

RI1208 0 0 0 0 .35 .12 0 0 0 .05 0 

RI1209 1 0 1 0 .83 .08 1 0 1 .64 8 

RI1210 0 1 1 0 .71 .22 0 0 1 .98 8 

RI1211 1 0 1 1 .79 .40 1 0 1 .71 10 

RI1212 1 0 1 1 .39 .23 1 1 0 .34 10 

RI1213 1 0 0 1 1.00 .72 1 0 0 .66 10 

RI1214 0 0 0 1 .83 .50 1 1 1 .94 10 

RI1215 0 1 0 1 .17 .57 0 0 0 .10 10 

RI1216 0 0 0 0 .90 .77 1 0 1 .83 3 

RI1217 0 1 1 1 .31 .18 0 1 0 .80 10 
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RI1218 0 0 0 0 .50 .32 0 1 0 .91 2 

RI1219 0 1 1 0 .75 .25 0 0 1 .61 10 

RI1220 1 1 0 0 .20 .49 0 0 0 .92 3 

RI1221 0 1 1 1 .69 .45 1 1 1 .82 10 

RI1222 0 0 0 1 .38 .50 1 1 0 .85 10 

RI1223 1 0 1 1 .58 .65 1 0 0 .19 10 

RI1224 1 0 1 1 .18 .64 1 0 0 .64 10 

RI1225 0 0 0 1 .69 .40 0 0 1 .75 10 

RI1226 1 0 1 1 .66 .59 0 1 1 .57 10 

RI1227 0 1 0 1 .57 .24 1 1 1 .66 10 

RI1228 0 1 1 0 .69 .91 0 1 1 .64 7 

RI1229 0 1 1 1 .87 .22 1 1 1 .15 10 

RI1230 0 0 1 1 .33 .07 0 1 1 .40 10 

RI1231 0 1 0 0 1.00 .42 0 0 1 .87 3 

RI1232 1 1 0 1 .69 .58 0 1 1 .13 10 

RI1233 1 0 1 0 .33 .13 1 0 1 .62 4 

RI1234 0 0 0 1 .98 .09 1 1 0 .66 10 

RI1235 1 0 0 1 .58 .54 0 1 0 .02 10 

RI1236 1 1 1 0 .45 .25 0 0 1 .83 9 

RI1237 1 1 0 0 .99 .21 0 1 1 .69 4 

RI1238 0 1 0 1 .02 .80 0 0 0 .86 10 

RI1239 1 1 0 0 .78 .84 0 0 1 .70 3 

RI1240 1 0 1 0 .21 .27 0 0 1 .13 7 

RI1241 0 0 1 1 .62 .09 1 1 1 .58 10 

RI1242 0 1 1 1 .14 .20 1 1 1 .83 10 

RI1243 1 1 0 0 .93 .20 1 0 1 .49 4 

RI1244 1 1 0 1 .44 .40 0 0 1 .29 10 

RI1245 1 0 1 0 .66 .03 0 1 1 .66 8 

RI1246 0 0 1 1 .99 .33 0 1 0 .05 10 

RI1247 1 0 1 0 .64 .42 1 0 0 .05 7 

RI1248 0 0 0 0 .93 .44 0 1 1 .95 3 

RI1249 0 1 0 1 .02 .57 1 1 1 .11 10 

RI1250 0 0 1 1 .68 .42 1 0 1 .02 10 

RI1251 0 0 0 0 .59 .94 0 1 1 .75 3 

RI1252 0 0 0 1 .29 .80 0 0 1 .84 10 

RI1253 1 0 0 0 .32 .26 0 0 1 .11 2 

RI1254 0 1 0 1 .82 .29 1 1 1 .36 10 

RI1255 1 1 1 1 .99 .77 1 0 0 .27 10 

RI1256 0 1 1 0 .25 .76 1 0 0 .87 8 

RI1257 0 0 0 0 .05 .71 0 1 0 .92 2 

RI1258 0 1 0 1 .45 .99 1 0 1 .55 10 

RI1259 0 0 0 1 .78 .73 1 0 0 .34 10 

RI1260 0 0 0 0 .62 .73 1 0 1 .76 3 

RI1261 0 0 0 1 .23 .86 1 1 0 .28 10 
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RI1262 1 1 1 1 .98 .08 0 1 0 .73 10 

RI1263 0 1 0 0 .26 .38 0 1 1 .70 3 

RI1264 0 0 1 1 .17 .83 0 0 1 .54 10 

RI1265 1 1 0 0 .95 .64 1 1 0 .02 4 

RI1266 0 1 1 0 .04 .11 0 1 1 .33 8 

RI1267 1 0 1 0 .98 .33 0 1 0 .12 7 

RI1268 1 0 1 0 .86 .50 0 1 1 .94 9 

RI1269 1 0 0 1 .70 .71 0 0 1 .38 10 

RI1270 1 0 0 1 .49 .98 0 0 1 .07 10 

RI1271 0 1 0 0 .40 .13 1 1 0 .67 3 

RI1272 1 0 1 0 .86 .27 0 0 1 .23 7 

RI1273 0 0 0 1 .21 .55 0 0 0 .15 10 

RI1274 0 0 1 1 .37 .51 0 1 1 .49 10 

RI1275 0 0 1 0 .04 .73 1 1 1 .50 8 

RI1276 0 0 0 1 .39 .11 1 0 0 .38 10 

RI1277 0 0 1 1 .09 .08 0 0 1 .59 10 

RI1278 1 0 0 1 .57 .05 1 1 0 .78 10 

RI1279 0 1 1 1 .53 .12 1 0 1 .47 10 

RI1280 1 0 0 1 .30 .34 1 1 0 .98 10 

RI1281 1 0 1 1 .48 .61 0 1 1 .99 10 

RI1282 1 1 1 0 .69 .73 1 1 1 .96 10 

RI1283 0 0 0 0 .20 .22 1 0 1 .10 2 

RI1284 0 0 1 0 .21 .97 1 0 1 .73 7 

RI1285 1 1 0 1 .20 .47 0 1 1 .58 10 

RI1286 1 0 1 0 .56 .67 0 0 0 .52 6 

RI1287 0 0 1 0 .82 .08 1 0 0 .99 7 

RI1288 1 1 0 0 .36 .98 1 1 0 .70 4 

RI1289 0 0 1 1 .19 .37 0 0 0 .86 10 

RI1290 1 0 0 0 .20 .31 0 0 1 .51 2 

RI1291 1 1 1 0 .64 .59 0 1 1 .93 10 

RI1292 1 0 1 0 .37 .91 1 0 0 .41 7 

RI1293 0 0 0 0 .93 .49 0 1 1 .56 2 

RI1294 1 0 0 1 .51 .25 0 1 0 .28 10 

RI1295 0 1 1 0 .53 .94 1 0 0 .19 7 

RI1296 0 0 1 1 .21 .51 1 1 1 .81 10 

RI1297 1 0 0 0 .71 .37 1 1 1 .50 4 

RI1298 1 1 1 0 .78 .24 1 1 0 .61 9 

RI1299 0 1 0 0 .95 .37 0 1 1 .98 4 

RI1300 1 0 1 1 .40 .69 1 1 0 .02 10 

RI1301 1 1 0 0 .12 .29 0 0 0 .47 2 

RI1302 1 1 0 0 .08 .78 0 0 0 .95 3 

RI1303 0 0 1 0 .60 .71 0 0 0 .55 5 

RI1304 0 1 0 0 .17 .79 1 0 1 .98 4 

RI1305 0 0 0 1 .57 .92 1 1 0 .13 10 
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RI1306 1 0 1 0 .05 .92 1 1 1 .96 10 

RI1307 1 0 0 0 .02 .08 1 1 1 .07 4 

RI1308 0 0 0 1 .24 .92 0 1 0 .66 10 

RI1309 0 0 0 1 .08 .39 1 1 0 .82 10 

RI1310 1 0 0 0 .59 .91 0 1 0 .43 2 

RI1311 1 1 1 1 .14 .73 0 0 0 .77 10 

RI1312 0 0 1 1 .34 .08 1 0 0 .69 10 

RI1313 0 0 1 0 .67 .18 1 0 1 .17 7 

RI1314 1 1 0 1 .98 .94 1 0 0 .41 10 

RI1315 1 0 1 0 .22 .85 1 1 0 .36 8 

RI1316 1 0 1 1 .43 .40 1 0 0 .23 10 

RI1317 1 1 1 1 .77 .92 0 1 1 .06 10 

RI1318 1 1 1 1 .25 .74 0 1 0 .55 10 

RI1319 0 0 1 1 .59 .16 0 1 1 .48 10 

RI1320 0 1 1 1 .44 .41 1 1 1 .70 10 

RI1321 0 1 1 1 .89 .55 1 1 1 .88 10 

RI1322 0 1 0 1 .54 .41 1 1 0 .54 10 

RI1323 0 0 0 0 .55 .47 0 0 1 .30 1 

RI1324 0 0 1 0 .71 .19 1 1 0 .61 7 

RI1325 1 1 0 1 .42 .88 1 1 1 .31 10 

RI1326 1 0 0 1 .13 .28 1 1 1 .78 10 

RI1327 0 0 0 1 .39 .71 1 0 0 .82 10 

RI1328 1 0 0 0 .74 .99 0 1 0 .07 2 

RI1329 0 0 0 0 .10 .14 1 1 0 .85 2 

RI1330 1 1 1 0 .28 .45 1 1 1 .16 10 

RI1331 1 1 1 1 .05 .61 0 0 1 .86 10 

RI1332 0 0 1 1 .01 .82 1 0 1 .52 10 

RI1333 1 0 0 1 .73 .74 1 0 0 .54 10 

RI1334 1 0 0 0 .87 .38 1 1 0 .04 3 

RI1335 1 1 0 0 .24 .72 0 0 0 .09 2 

RI1336 1 1 0 1 .41 .58 0 1 1 .39 10 

RI1337 0 1 0 0 .61 .97 0 0 0 .81 2 

RI1338 1 0 1 1 .21 .15 1 0 1 .95 10 

RI1339 0 1 1 1 .25 .84 1 0 1 .83 10 

RI1340 0 0 1 0 .69 .56 1 0 1 .75 8 

RI1341 0 1 0 0 .12 .10 1 1 1 .52 4 

RI1342 0 1 0 0 .23 .41 1 0 0 .50 2 

RI1343 1 0 0 1 .00 .80 1 1 1 .26 10 

RI1344 0 1 0 1 .25 .91 1 0 1 .17 10 

RI1345 0 1 0 1 .75 .94 1 0 1 .06 10 

RI1346 1 0 0 0 .02 .16 0 0 1 .79 3 

RI1347 1 0 1 0 .86 .75 1 0 0 .83 8 

RI1348 1 0 0 1 .33 .61 0 0 1 .89 10 

RI1349 1 1 1 0 .13 .42 1 1 1 .07 10 
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RI1350 0 1 0 1 .95 .10 0 0 1 .74 10 

RI1351 0 0 0 1 .08 .78 1 0 0 .77 10 

RI1352 0 0 1 0 .81 .74 1 0 1 .64 7 

RI1353 1 1 0 1 1.00 .22 0 0 1 .41 10 

RI1354 1 0 0 0 .43 .81 1 1 0 .36 3 

RI1355 1 1 0 0 .31 .53 1 1 1 .29 5 

RI1356 0 0 0 0 .55 .95 1 0 0 .68 1 

RI1357 0 1 1 1 .24 .38 0 0 1 .88 10 

RI1358 0 0 1 1 .74 .78 0 0 1 .61 10 

RI1359 0 0 0 1 .77 .73 1 0 1 .09 10 

RI1360 1 0 1 0 .23 .33 0 1 0 .23 7 

RI1361 1 0 0 0 .88 .33 0 1 1 .92 4 

RI1362 1 1 1 0 .58 .93 1 0 1 .41 9 

RI1363 1 0 1 1 .65 .88 1 1 1 .08 10 

RI1364 1 1 0 0 .57 .38 0 0 0 .29 2 

RI1365 0 0 0 1 .45 .29 1 1 0 .78 10 

RI1366 0 1 1 1 .02 .73 1 0 1 .38 10 

RI1367 0 1 1 1 .51 .84 0 1 1 .96 10 

RI1368 0 0 0 1 .77 .83 0 1 1 .58 10 

RI1369 1 0 0 1 .25 .33 0 1 1 .33 10 

RI1370 0 0 0 0 .54 .21 0 0 0 .61 0 

RI1371 0 1 1 0 .09 .05 1 1 1 .32 9 

RI1372 1 1 1 1 .46 .53 0 0 0 .10 10 

RI1373 1 1 1 1 .19 .30 1 1 0 .64 10 

RI1374 1 1 1 1 .36 .86 1 1 0 .14 10 

RI1375 1 1 1 0 .49 .53 0 0 1 .27 8 

RI1376 0 0 1 0 .13 .48 0 1 0 .83 7 

RI1377 0 1 0 0 .41 .75 1 1 0 .81 4 

RI1378 1 0 0 1 .92 .89 1 0 1 .20 10 

RI1379 1 0 1 0 .81 .25 0 0 1 .78 8 

RI1380 0 1 1 1 .71 .71 1 1 0 .86 10 

RI1381 0 1 1 0 .61 .85 0 1 1 .66 8 

RI1382 1 0 0 1 .73 .96 1 0 1 .06 10 

RI1383 0 0 0 1 .58 .09 1 1 0 .99 10 

RI1384 1 0 0 1 .93 .15 0 0 0 .78 10 

RI1385 0 1 1 0 .72 .15 1 1 0 .84 8 

RI1386 1 0 1 1 .93 .22 0 0 1 .54 10 

RI1387 1 0 0 1 .08 .01 0 1 1 .22 10 

RI1388 0 1 0 1 .09 .28 1 1 1 .69 10 

RI1389 1 0 0 0 .24 .96 1 0 1 .21 3 

RI1390 0 1 0 0 .87 .81 0 1 0 .85 3 

RI1391 0 1 1 1 .55 .57 1 0 1 .69 10 

RI1392 0 0 1 0 .77 .63 0 0 1 .15 2 

RI1393 1 0 1 0 .88 .28 1 1 0 .23 8 
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RI1394 0 1 0 1 .33 .36 1 1 1 .86 10 

RI1395 1 0 1 1 .35 .86 1 1 1 .70 10 

RI1396 0 0 0 0 .81 .24 0 0 1 .21 1 

RI1397 0 1 1 1 .39 .91 1 0 1 .79 10 

RI1398 1 1 1 0 .29 .42 0 0 0 .42 7 

RI1399 0 1 1 0 .62 .35 1 0 1 .93 9 

RI1400 1 0 0 0 .37 .56 1 1 0 .71 3 

RI1401 1 0 0 1 .62 .02 0 0 1 .14 10 

RI1402 0 1 0 1 .66 .37 0 0 1 .58 10 

RI1403 0 1 0 0 .67 .05 1 0 1 .92 4 

RI1404 1 0 1 0 .70 .27 1 1 0 .58 8 

RI1405 1 1 0 1 .60 .14 1 1 0 .54 10 

RI1406 0 0 0 0 .06 .55 1 1 1 .28 3 

RI1407 0 1 1 1 .52 .73 1 1 0 .47 10 

RI1408 0 1 0 1 .69 .62 1 0 1 .37 10 

RI1409 1 0 1 1 .42 .60 0 1 0 .32 10 

RI1410 1 0 0 1 .78 .28 1 1 1 .65 10 

RI1411 0 0 1 0 .52 .37 1 1 0 .72 7 

RI1412 0 1 0 1 .03 .72 1 1 0 .15 10 

RI1413 0 0 1 1 .75 .81 0 1 0 .88 10 

RI1414 0 0 1 0 .01 .58 0 1 0 .20 2 

RI1415 0 0 0 0 .47 .21 1 1 1 .17 3 

RI1416 0 1 1 0 .26 .29 1 1 1 .18 9 

RI1417 0 0 1 1 .66 .33 0 0 0 .72 10 

RI1418 0 1 1 0 .74 .81 1 0 1 .22 8 

RI1419 0 1 1 0 .55 .37 0 0 1 .97 8 

RI1420 1 0 0 0 .60 .35 0 0 1 .26 2 

RI1421 1 0 0 1 .14 .53 1 0 0 .95 10 

RI1422 1 1 1 0 .46 .27 1 1 0 .27 9 

RI1423 1 1 1 0 .05 .13 0 1 0 .40 8 

RI1424 0 1 0 0 .38 .23 0 0 1 .80 3 

RI1425 1 0 0 1 .56 .49 1 1 1 .67 10 

RI1426 0 1 0 0 .27 .96 0 0 0 .80 2 

RI1427 0 1 1 1 .53 .56 1 1 0 .29 10 

RI1428 1 1 1 0 .80 .79 1 0 1 .67 9 

RI1429 0 1 1 1 .15 .03 1 1 1 .97 10 

RI1430 1 0 1 1 .87 .90 0 1 1 .30 10 

RI1431 1 1 1 1 .68 .28 1 0 0 .89 10 

RI1432 1 1 1 1 .27 .15 0 0 0 .74 10 

RI1433 0 1 1 1 .57 .96 0 1 1 .37 10 

RI1434 0 1 0 0 .14 .28 0 1 1 .19 3 

RI1435 0 0 0 0 .30 .05 0 1 0 .98 2 

RI1436 0 1 1 0 .22 .96 1 0 1 .02 8 

RI1437 1 0 1 0 .91 .36 0 0 0 .62 2 
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RI1438 0 1 0 0 .75 .72 1 1 1 .60 4 

RI1439 0 1 1 1 .45 .73 1 1 1 .38 10 

RI1440 0 0 1 0 .56 .59 0 1 0 .52 6 

RI1441 0 1 0 1 .21 .51 0 1 1 .07 10 

RI1442 0 0 1 0 .48 .68 0 1 1 .37 7 

RI1443 0 0 1 1 .58 .34 0 1 1 .81 10 

RI1444 1 1 1 1 .14 .95 0 0 1 .89 10 

RI1445 1 0 0 0 .37 .98 0 1 1 .87 4 

RI1446 1 0 0 1 .84 .06 1 0 0 .84 10 

RI1447 0 1 1 1 .71 .58 1 0 1 .54 10 

RI1448 1 0 1 0 .19 .18 0 0 0 .35 6 

RI1449 0 1 0 1 .29 .22 1 1 1 .53 10 

RI1450 0 1 1 1 .80 .68 1 1 0 .78 10 

RI1451 0 0 1 0 .93 .37 1 1 1 .07 8 

RI1452 0 1 0 0 .48 .32 0 0 0 .13 1 

RI1453 1 1 0 0 .48 .59 0 1 0 .06 3 

RI1454 1 0 1 0 .02 .19 0 1 1 .34 8 

RI1455 0 0 0 1 .68 .54 0 1 1 .62 10 

RI1456 1 0 0 0 .95 .49 1 0 1 .36 3 

RI1457 0 0 1 1 .93 .33 1 0 1 .72 10 

RI1458 0 1 1 1 .30 .24 1 0 0 .71 10 

RI1459 0 1 0 1 .74 .33 1 1 0 .22 10 

RI1460 1 1 0 0 .73 .22 1 0 0 .96 4 

RI1461 1 1 0 0 .56 .51 0 1 1 .05 4 

RI1462 0 1 0 0 .25 .77 0 1 0 .26 2 

RI1463 0 1 1 0 .30 .81 0 0 0 .40 6 

RI1464 1 0 0 0 .15 .52 0 1 0 .92 3 

RI1465 0 1 0 0 .51 .48 1 1 0 .91 4 

RI1466 1 0 1 0 .63 .48 0 0 1 .44 7 

RI1467 0 0 0 0 .64 .67 0 1 0 .69 1 

RI1468 0 1 1 0 .93 .26 0 0 0 .39 6 

RI1469 1 1 1 0 .11 .58 1 0 1 .17 9 

RI1470 1 0 0 0 .53 .30 1 0 0 .76 3 

RI1471 0 0 0 0 .52 .57 0 1 1 .22 2 

RI1472 1 0 0 0 .44 .38 0 1 1 .36 3 

RI1473 0 0 1 0 .11 .65 1 0 0 .89 3 

RI1474 0 1 0 0 .31 .70 1 1 1 .08 4 

RI1475 0 1 0 0 1.00 .29 1 1 1 .05 4 

RI1476 0 1 0 0 .62 .22 1 1 1 .29 4 

RI1477 1 0 0 1 .07 .20 1 0 1 .53 10 

RI1478 1 0 0 1 .83 .44 1 0 0 .71 10 

RI1479 0 0 0 1 .58 .06 1 1 1 .74 10 

RI1480 0 0 0 0 .37 .21 1 0 0 .10 1 

RI1481 0 0 0 0 .20 .56 0 1 1 .77 3 
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RI1482 1 1 0 1 .27 .04 0 1 0 .02 10 

RI1483 1 0 1 0 .36 .98 0 0 0 .11 6 

RI1484 1 1 0 0 .72 .55 1 0 1 .66 4 

RI1485 1 0 0 1 .76 .66 0 0 1 .12 10 

RI1486 1 0 0 0 .47 .22 0 0 1 .58 2 

RI1487 0 1 1 1 .12 .55 1 0 1 .66 10 

RI1488 0 0 0 0 .68 .55 1 0 0 .30 1 

RI1489 0 1 1 1 .97 .42 1 0 0 .76 10 

RI1490 0 0 1 0 .31 .22 0 0 1 .45 6 

RI1491 0 1 1 0 .26 .34 1 1 0 .33 8 

RI1492 1 1 1 0 .64 .92 1 1 1 .18 10 

RI1493 0 1 1 0 .67 .64 0 0 1 .50 7 

RI1494 1 0 1 0 .96 .14 1 1 1 .06 9 

RI1495 0 1 1 1 .61 .79 1 0 0 .21 10 

RI1496 0 1 0 0 .23 .61 0 1 1 .64 3 

RI1497 1 1 0 0 .08 .63 0 1 0 .16 3 

RI1498 1 1 1 0 .24 .04 1 1 0 .51 9 

RI1499 1 1 0 1 .45 .56 0 0 0 .48 10 

RI1500 1 1 0 0 .98 .97 0 1 1 .44 4 

RI1501 0 1 1 1 .51 .99 1 1 0 .17 10 

RI1502 1 0 0 1 .87 1.00 1 0 0 .61 10 

RI1503 1 0 0 1 .60 .81 1 1 1 .30 10 

RI1504 0 1 0 1 .38 .59 1 1 0 .29 10 

RI1505 0 1 1 1 .33 1.00 1 0 1 .83 10 

RI1506 1 1 1 1 .40 .90 0 1 0 .86 10 

RI1507 1 0 0 0 .49 .80 1 1 1 .96 5 

RI1508 1 1 1 0 .62 .52 1 1 1 .01 10 

RI1509 1 1 0 0 .36 .74 1 1 1 .65 5 

RI1510 0 0 0 1 .08 .56 0 0 0 .62 10 

RI1511 0 1 1 1 .90 .04 1 0 0 .55 10 

RI1512 0 1 1 1 .59 .53 0 1 0 .43 10 

RI1513 0 0 0 1 .42 .14 1 1 0 .91 10 

RI1514 0 0 1 1 .73 .62 0 1 0 .49 10 

RI1515 1 1 0 1 .34 .92 0 0 1 .10 10 

RI1516 0 1 0 0 .72 .59 0 1 0 .61 2 

RI1517 0 1 1 0 .41 .50 0 1 0 .40 7 

RI1518 0 0 1 0 .32 .23 1 0 1 .69 3 

RI1519 1 1 1 1 .34 .66 0 0 0 .71 10 

RI1520 1 1 1 1 .25 .09 1 0 0 .80 10 

RI1521 0 1 1 0 .42 .92 1 1 0 .76 9 

RI1522 0 1 1 0 .58 .76 0 0 0 .58 1 

RI1523 1 1 1 0 .81 .49 0 0 1 .21 8 

RI1524 1 0 0 0 .19 .33 1 0 1 .99 4 

RI1525 0 0 0 0 .26 .39 0 1 0 .73 1 
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RI1526 0 0 1 0 .41 .69 0 1 1 .70 7 

RI1527 0 0 1 0 .48 .72 0 1 1 .53 3 

RI1528 1 0 1 1 .01 .99 1 1 1 .27 10 

RI1529 0 1 0 1 .73 .47 1 0 1 .88 10 

RI1530 1 0 0 1 .03 .88 1 1 0 .22 10 

RI1531 0 1 1 1 .71 .42 0 1 0 .81 10 

RI1532 1 0 0 1 .19 .97 0 0 1 .58 10 

RI1533 1 0 1 1 .88 .81 0 1 1 .62 10 

RI1534 1 0 0 0 .90 .76 0 0 0 .57 1 

RI1535 1 0 1 1 .56 .69 1 0 0 .60 10 

RI1536 1 0 1 1 .67 .22 1 1 1 .30 10 

RI1537 1 1 1 0 .41 .92 1 0 0 .89 9 

RI1538 1 1 1 1 .64 .36 0 0 0 .24 10 

RI1539 0 0 0 0 .46 .83 1 1 0 .72 2 

RI1540 0 1 1 0 .09 .03 1 1 0 .59 8 

RI1541 0 1 0 0 .55 .34 1 1 0 .04 3 

RI1542 1 0 1 0 .24 .12 1 0 1 .49 8 

RI1543 0 0 0 0 .17 .19 0 0 0 .33 0 

RI1544 0 0 1 0 .89 .93 1 0 1 .14 7 

RI1545 0 0 0 1 .01 .51 1 1 1 .57 10 

RI1546 0 1 0 0 .22 .66 0 1 0 .24 2 

RI1547 1 1 1 0 .39 .64 1 1 0 .14 9 

RI1548 0 0 1 0 .21 .11 1 1 0 .18 7 

RI1549 1 1 1 1 .70 .56 1 0 1 .28 10 

RI1550 0 1 1 0 .87 .06 0 1 1 .02 8 

RI1551 1 0 0 0 .11 .82 1 0 0 .44 2 

RI1552 0 0 1 0 .41 .55 0 1 0 .86 7 

RI1553 0 1 1 1 .07 .29 1 0 1 .80 10 

RI1554 1 1 0 1 .40 .78 1 1 1 .66 10 

RI1555 0 1 1 1 .78 .28 0 1 1 .29 10 

RI1556 0 0 0 0 .89 .61 1 0 1 .07 2 

RI1557 0 0 1 0 .06 .52 0 0 1 .81 7 

RI1558 0 1 1 0 .97 .63 0 0 1 .77 8 

RI1559 0 0 1 0 .43 .92 0 0 0 .90 6 

RI1560 0 1 0 1 .32 .73 0 1 1 .26 10 

RI1561 0 0 1 1 .25 .41 0 1 1 .81 10 

RI1562 1 0 0 1 .65 .63 1 0 0 .75 10 

RI1563 0 0 0 0 .66 .60 1 1 1 .48 3 

RI1564 0 0 1 0 .33 .36 1 0 0 .63 6 

RI1565 0 1 0 1 .01 .09 0 1 1 .79 10 

RI1566 1 1 0 1 .92 .87 0 1 1 1.00 10 

RI1567 0 1 0 1 .95 .98 1 0 1 .13 10 

RI1568 0 1 1 1 .42 .74 0 0 0 .93 10 

RI1569 0 1 0 0 .49 .85 0 1 0 .43 2 
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RI1570 1 0 0 0 .18 .40 0 1 1 .94 4 

RI1571 0 1 1 0 .72 .45 1 0 0 .94 8 

RI1572 1 1 1 0 .14 .21 0 0 0 .69 7 

RI1573 1 0 0 0 .23 .31 1 1 0 .77 4 

RI1574 1 0 0 0 .94 .00 1 0 1 .47 3 

RI1575 1 0 1 0 .98 .68 0 0 0 .42 6 

RI1576 0 1 0 1 .35 .21 0 0 1 .39 10 

RI1577 0 1 1 0 .54 .07 1 0 1 .75 9 

RI1578 0 0 0 1 .58 .17 1 1 0 .74 10 

RI1579 0 0 0 0 .22 .87 0 1 1 .66 2 

RI1580 0 1 1 0 .51 .05 1 0 1 .21 8 

RI1581 1 1 0 0 .29 .93 0 0 1 .44 3 

RI1582 1 1 0 1 .96 .01 1 0 0 .75 10 

RI1583 1 1 1 0 .19 .33 1 0 1 .12 9 

RI1584 1 0 1 0 .64 .41 1 0 1 .12 8 

RI1585 0 0 1 1 .97 .13 0 1 0 .95 10 

RI1586 0 1 0 1 .69 .08 1 1 1 .88 10 

RI1587 1 1 0 0 .56 .19 1 1 1 .90 6 

RI1588 0 1 1 0 .27 .57 0 1 0 .20 7 

RI1589 0 0 0 1 .81 .35 0 1 1 .27 10 

RI1590 1 0 0 1 .12 .90 0 1 0 .48 10 

RI1591 0 1 0 0 .34 .53 1 1 1 .47 4 

RI1592 1 0 1 0 .20 .88 1 1 1 .61 5 

RI1593 0 1 1 1 .78 .79 1 1 1 .50 10 

RI1594 1 0 0 1 .86 .86 0 0 1 .49 10 

RI1595 1 1 1 0 .44 .58 0 1 1 .92 6 

RI1596 0 1 0 0 .79 .82 0 0 1 .34 2 

RI1597 0 1 1 1 .27 .48 1 0 1 .10 10 

RI1598 1 1 0 1 .56 .92 1 1 0 .46 10 

RI1599 0 0 1 1 .34 .84 0 0 1 .63 10 

RI1600 1 1 1 0 .85 .32 0 1 0 .92 9 

RI1601 0 1 0 1 .87 .54 1 1 1 .26 10 

RI1602 0 1 0 0 .34 .39 1 1 0 .39 3 

RI1603 0 0 0 1 .84 .07 0 1 0 .27 10 

RI1604 0 1 1 0 .86 .23 1 1 0 .63 8 

RI1605 1 0 1 1 .72 .59 0 0 1 .17 10 

RI1606 0 1 0 1 .80 .30 1 0 1 .89 10 

RI1607 1 0 1 0 .04 .11 1 1 0 .69 8 

RI1608 1 0 1 1 .92 .68 0 1 1 .38 10 

RI1609 0 1 1 0 .45 .04 0 1 1 .95 9 

RI1610 1 1 1 0 .06 .52 0 0 1 .18 8 

RI1611 0 1 0 0 .25 .48 1 1 0 .20 3 

RI1612 1 1 0 0 .62 .50 1 1 0 .48 4 

RI1613 0 0 0 0 .07 .63 1 0 1 .61 2 
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RI1614 1 1 1 1 .75 .69 0 0 0 .63 10 

RI1615 1 0 1 0 .18 .94 0 1 0 .04 7 

RI1616 0 0 1 0 .21 .42 0 0 1 .04 6 

RI1617 1 1 1 1 .49 .10 1 1 1 .81 10 

RI1618 0 0 1 1 .05 .31 1 0 1 .60 10 

RI1619 1 0 0 1 .53 .35 0 0 1 .22 10 

RI1620 0 1 1 1 .77 .34 1 1 0 .17 10 

RI1621 0 1 0 0 .05 .58 0 0 0 .35 1 

RI1622 1 1 0 1 .18 .55 0 0 1 .44 10 

RI1623 0 0 1 0 .50 .20 0 0 1 .15 6 

RI1624 0 0 1 0 .85 .21 0 1 0 .23 6 

RI1625 1 0 0 0 .63 .28 1 0 1 .77 4 

RI1626 1 1 1 0 .99 .68 0 1 1 .88 10 

RI1627 0 0 0 0 .23 .93 0 1 0 .22 1 

RI1628 0 0 0 1 .70 .15 1 1 0 .80 10 

RI1629 0 1 0 1 .18 .92 0 1 0 .19 10 

RI1630 0 0 0 0 .53 .64 0 0 1 .09 1 

RI1631 1 1 0 1 .68 .10 1 1 0 .68 10 

RI1632 0 1 1 0 .46 .80 0 1 1 .46 8 

RI1633 1 1 1 0 .80 .27 1 0 0 .86 9 

RI1634 1 0 1 1 .03 .16 1 1 0 .61 10 

RI1635 1 0 1 0 .76 .11 1 1 0 .27 8 

RI1636 0 1 0 1 .70 .86 1 1 1 .29 10 

RI1637 1 1 1 1 .45 .07 0 1 1 .84 10 

RI1638 0 1 1 1 .62 .53 0 1 1 .27 10 

RI1639 0 0 0 0 .42 .46 0 1 1 .07 2 

RI1640 0 1 0 0 .81 .77 1 1 1 .36 4 

RI1641 0 1 1 1 .57 .30 0 0 1 .69 10 

RI1642 1 0 0 1 .52 .33 0 0 1 .58 10 

RI1643 1 1 1 1 .96 .59 1 0 0 .84 10 

RI1644 1 0 0 0 .78 .02 0 0 1 .74 2 

RI1645 0 0 0 0 .28 .98 1 1 0 .91 3 

RI1646 1 0 0 1 .27 .05 1 0 0 .71 10 

RI1647 0 0 1 0 .79 .07 0 1 0 .14 6 

RI1648 0 0 0 1 .06 .06 0 0 0 .91 10 

RI1649 0 1 0 0 .35 .72 1 1 0 .11 3 

RI1650 1 0 1 1 .64 .99 0 0 0 .28 10 

RI1651 1 0 0 0 .43 .80 1 0 1 .03 3 

RI1652 1 1 0 1 .47 .88 1 1 0 .09 10 

RI1653 1 1 1 1 .79 .18 0 0 0 .85 10 

RI1654 0 1 1 0 .01 .69 0 0 1 .61 7 

RI1655 1 1 1 1 .59 .72 0 1 1 .58 10 

RI1656 0 0 0 0 .59 .78 0 1 0 .37 1 

RI1657 0 1 0 0 .03 .74 0 0 1 .01 2 
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RI1658 0 1 0 1 .98 .88 0 1 1 .26 10 

RI1659 1 0 1 0 .33 .20 1 0 0 .75 4 

RI1660 1 1 0 0 .71 .56 0 0 1 .00 3 

RI1661 0 0 1 0 .75 .54 0 1 1 .16 7 

RI1662 0 1 0 1 .45 .36 0 1 1 .89 10 

RI1663 0 1 0 0 .22 .36 1 1 0 .90 4 

RI1664 1 0 1 1 .72 .28 1 0 1 .78 10 

RI1665 0 0 0 1 .14 .37 1 0 1 .54 10 

RI1666 0 0 0 0 .23 .55 0 1 0 .26 1 

RI1667 1 0 0 0 .96 .20 1 0 1 .37 3 

RI1668 0 1 0 1 .18 .41 0 0 1 .65 10 

RI1669 0 1 0 0 .15 .10 1 0 0 .20 2 

RI1670 1 1 0 0 .97 .36 1 1 0 .58 4 

RI1671 0 1 0 1 .10 .38 1 1 0 .11 10 

RI1672 1 0 0 1 .11 .76 0 1 1 .44 10 

RI1673 0 0 1 0 .87 .11 0 0 1 .26 6 

RI1674 1 0 1 0 .74 .30 0 1 1 .79 9 

RI1675 1 0 0 1 .95 .67 1 0 0 .77 10 

RI1676 1 0 0 1 .13 .34 0 0 0 .31 10 

RI1677 1 0 0 0 .99 .41 0 0 1 .11 2 

RI1678 0 0 1 0 .41 .28 1 1 0 .10 7 

RI1679 1 1 0 1 .89 .38 0 1 1 .91 10 

RI1680 0 1 0 0 .09 .14 1 0 0 .91 3 

RI1681 0 0 1 0 .16 .63 1 1 0 .41 7 

RI1682 0 1 0 1 .21 .84 1 0 0 .35 10 

RI1683 1 0 0 0 .85 .33 1 0 1 .21 3 

RI1684 1 1 0 0 .22 .32 0 0 0 .14 2 

RI1685 1 0 0 0 .72 .81 1 0 1 .87 4 

RI1686 1 1 1 1 .02 .80 0 0 1 .41 10 

RI1687 0 0 1 1 .68 .52 1 0 1 .31 10 

RI1688 0 1 1 1 .41 .07 1 0 1 .44 10 

RI1689 1 0 0 0 .32 .84 0 0 0 .28 1 

RI1690 1 0 0 1 .12 .74 1 1 0 .61 10 

RI1691 0 0 0 1 .18 .14 0 0 1 .46 10 

RI1692 1 0 1 0 .96 .31 1 0 0 .00 7 

RI1693 0 0 1 1 .03 .21 1 0 0 .27 10 

RI1694 1 0 1 0 .38 .43 0 0 0 .84 7 

RI1695 0 1 0 1 .14 .39 0 0 1 .51 10 

RI1696 0 0 0 0 .11 .92 1 0 1 .79 2 

RI1697 0 1 1 1 .95 .11 1 1 0 .79 10 

RI1698 1 1 1 1 .65 .44 0 1 1 .20 10 

RI1699 0 1 0 1 .12 .30 1 1 0 .19 10 

RI1700 0 1 0 0 .52 .66 0 1 1 .90 4 

RI1701 1 1 1 1 .91 .79 0 0 0 .09 10 
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RI1702 1 0 1 1 .58 .39 1 0 1 .75 10 

RI1703 1 0 0 1 .82 .49 0 0 1 .58 10 

RI1704 0 1 0 1 .79 .91 0 1 1 .68 10 

RI1705 0 0 0 0 .22 .61 1 1 0 .81 3 

RI1706 1 0 1 0 .46 .45 0 1 1 .78 9 

RI1707 0 1 1 1 .91 .20 1 0 1 .37 10 

RI1708 0 1 1 0 .71 .54 1 0 1 .69 4 

RI1709 1 0 0 0 .69 .59 0 0 0 .33 1 

RI1710 0 0 1 1 .46 .26 0 1 0 .04 10 

RI1711 1 1 1 1 .02 .16 0 0 0 .38 10 

RI1712 0 0 0 1 .74 .88 1 1 0 .33 10 

RI1713 1 0 0 1 .51 .13 0 0 0 .10 10 

RI1714 0 0 1 1 .00 .67 1 0 1 .97 10 

RI1715 1 1 1 1 .37 .05 0 0 1 .82 10 

RI1716 1 1 0 0 .94 .97 1 1 0 .12 4 

RI1717 0 0 0 0 .55 .60 0 1 1 .65 2 

RI1718 0 0 1 1 .02 .29 0 1 0 .26 10 

RI1719 1 0 0 1 .92 .99 0 1 0 .36 10 

RI1720 0 0 1 1 .44 .09 0 0 0 .77 10 

RI1721 0 0 0 0 .37 .68 0 0 1 .23 1 

RI1722 0 0 1 1 .06 .68 0 0 1 .31 10 

RI1723 0 1 0 1 .30 .14 0 1 0 .64 10 

RI1724 1 0 0 1 .74 .54 1 1 0 .61 10 

RI1725 1 0 1 0 .67 .69 1 1 0 .78 9 

RI1726 0 0 1 0 .03 .63 0 1 0 .68 6 

RI1727 1 1 0 0 .79 .32 0 0 0 .13 2 

RI1728 0 0 1 1 .38 .09 0 0 0 .50 10 

RI1729 0 0 0 0 .70 .30 0 0 0 .15 0 

RI1730 1 0 1 1 .04 .21 0 1 0 .02 10 

RI1731 0 1 1 1 .59 .50 1 1 0 .37 10 

RI1732 0 0 1 0 .19 .99 0 0 0 .78 2 

RI1733 1 1 1 0 .38 .15 1 1 1 .61 10 

RI1734 0 1 0 1 .11 .78 1 0 1 .57 10 

RI1735 1 0 0 0 .27 .55 0 0 1 .37 2 

RI1736 1 1 0 0 .66 .20 1 1 1 .99 6 

RI1737 1 0 0 1 .01 .84 0 0 1 .68 10 

RI1738 1 1 1 1 .47 .86 1 0 0 .43 10 

RI1739 0 1 1 1 .59 .33 0 1 1 .50 10 

RI1740 1 1 1 1 .64 .63 0 0 0 .54 10 

RI1741 0 0 1 0 .33 .41 0 1 0 .41 6 

RI1742 1 1 1 0 .56 .01 0 1 1 .26 9 

RI1743 1 1 0 1 .97 .68 1 0 1 .47 10 

RI1744 0 0 1 1 .09 .37 1 0 0 .38 10 

RI1745 1 0 1 1 .25 .46 1 0 1 .46 10 
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RI1746 1 0 1 0 .13 .79 0 1 1 .44 8 

RI1747 0 0 0 0 .28 .38 1 1 0 .96 3 

RI1748 1 0 1 0 .97 .22 1 1 1 .83 10 

RI1749 0 1 0 0 .18 .50 0 1 1 .42 3 

RI1750 1 1 1 1 .13 .94 0 1 0 .23 10 

RI1751 1 1 0 1 .09 .48 1 1 0 .36 10 

RI1752 1 0 1 0 .61 .62 1 0 0 .70 7 

RI1753 1 0 1 0 .09 .80 0 1 1 .49 8 

RI1754 1 0 0 0 .58 .59 0 1 0 .29 2 

RI1755 1 1 0 1 .01 .63 0 1 1 .80 10 

RI1756 1 0 1 1 .20 .89 0 1 1 .22 10 

RI1757 0 0 1 0 .76 .92 1 0 0 .81 7 

RI1758 0 1 0 0 .97 .31 1 0 1 .77 4 

RI1759 1 0 0 1 .93 .23 1 1 0 .82 10 

RI1760 1 0 0 1 .34 .63 1 0 0 .59 10 

RI1761 0 0 1 0 .62 .63 1 1 0 .39 7 

RI1762 1 1 1 1 .85 .22 1 1 1 .09 10 

RI1763 1 0 0 1 .45 .13 0 0 1 .53 10 

RI1764 1 0 1 1 .18 .66 0 1 1 .29 10 

RI1765 1 0 1 0 .98 .04 1 1 1 .22 9 

RI1766 1 1 0 0 .16 .49 0 0 1 .88 4 

RI1767 1 0 0 1 .15 .34 0 1 1 .82 10 

RI1768 1 1 0 1 .15 .49 0 0 0 .39 10 

RI1769 0 1 0 1 .24 .59 0 0 1 .31 10 

RI1770 0 1 0 1 .10 .15 1 0 0 .59 10 

RI1771 1 0 1 0 .25 .89 1 0 0 .58 7 

RI1772 1 1 0 0 .59 .56 1 0 0 .95 4 

RI1773 1 1 1 1 .42 .61 1 0 0 .32 10 

RI1774 1 0 0 0 .45 .99 0 0 0 .55 1 

RI1775 1 0 1 1 .77 .88 1 1 1 .60 10 

RI1776 1 0 1 1 .06 .65 0 0 0 .03 10 

RI1777 1 1 0 0 .03 .65 0 0 1 .07 3 

RI1778 0 1 0 0 .70 .42 0 1 0 .24 2 

RI1779 1 1 1 1 .64 .75 1 1 1 .66 10 

RI1780 1 0 1 0 .35 .35 0 0 0 .79 7 

RI1781 0 1 0 1 .25 .89 1 0 1 .09 10 

RI1782 1 0 0 1 .20 .49 1 1 0 .91 10 

RI1783 1 1 1 0 .68 .01 1 1 1 .08 10 

RI1784 0 1 1 0 .18 .19 0 0 1 .97 8 

RI1785 1 0 1 0 .35 .41 1 0 0 .27 7 

RI1786 0 1 1 1 .32 .42 1 0 1 .37 10 

RI1787 0 1 1 1 .13 .12 1 0 1 .33 10 

RI1788 1 1 1 0 .83 .18 1 0 0 .20 8 

RI1789 0 1 1 0 .10 .45 0 0 1 .20 7 
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RI1790 1 0 1 0 .77 .98 1 1 1 .92 10 

RI1791 1 1 0 0 .92 .56 1 1 0 .82 5 

RI1792 1 1 1 1 .51 .02 1 1 1 .22 10 

RI1793 0 0 1 0 .74 .79 1 1 1 .26 8 

RI1794 1 0 1 0 .25 .95 1 1 1 .84 10 

RI1795 1 0 0 0 .49 .65 0 1 1 .90 4 

RI1796 0 1 1 1 .25 .46 0 1 1 .24 10 

RI1797 0 1 1 1 .65 .50 1 0 1 .54 10 

RI1798 1 1 0 0 .02 .19 1 1 1 .86 6 

RI1799 0 1 1 1 .65 .28 0 0 1 .31 10 

RI1800 1 1 1 0 .14 .25 0 0 0 .33 7 

RI1801 1 1 0 0 .23 .27 0 1 1 .83 5 

RI1802 0 1 1 1 .06 .86 0 1 1 .88 10 

RI1803 1 1 1 0 .16 .94 1 0 1 .06 9 

RI1804 1 0 1 1 .04 .13 1 1 0 .27 10 

RI1805 1 0 0 0 .12 .01 1 0 0 .53 2 

RI1806 1 0 1 1 .01 .42 1 0 0 .73 10 

RI1807 1 1 1 0 .18 .28 1 0 1 .99 10 

RI1808 1 1 1 0 .10 .38 0 1 1 .03 9 

RI1809 0 1 0 1 .99 .19 1 0 1 .49 10 

RI1810 1 1 1 0 .51 .99 0 1 1 .85 10 

RI1811 1 0 0 0 .20 .20 1 1 1 .32 4 

RI1812 1 0 1 0 .30 .72 0 1 1 .23 8 

RI1813 1 1 0 1 .40 .03 0 0 1 .71 10 

RI1814 0 0 1 0 .53 .68 1 0 0 .37 6 

RI1815 0 0 0 1 .26 .09 0 1 1 .34 10 

RI1816 1 0 1 0 .52 .03 0 1 1 .37 8 

RI1817 0 0 1 1 .46 .11 1 0 1 .52 10 

RI1818 1 0 0 1 .15 .81 1 0 1 .13 10 

RI1819 1 0 0 1 .92 .49 1 1 1 .25 10 

RI1820 1 1 1 1 .98 .84 0 0 0 .32 10 

RI1821 0 1 1 1 .45 .38 0 1 0 .16 10 

RI1822 0 1 1 0 .39 .75 0 1 1 .05 8 

RI1823 1 0 0 1 .32 .25 1 0 0 .44 10 

RI1824 1 0 1 0 .33 .24 0 0 1 .76 4 

RI1825 1 0 1 1 .61 .28 0 0 0 .24 10 

RI1826 0 0 1 1 .05 .19 1 1 1 .85 10 

RI1827 1 0 0 1 .90 .57 1 1 0 .32 10 

RI1828 1 0 0 0 .95 .79 0 1 0 .90 3 

RI1829 1 1 1 1 .63 .23 0 1 0 .80 10 

RI1830 0 0 0 1 .69 .29 1 1 1 .91 10 

RI1831 1 0 1 1 .82 .07 0 0 1 .23 10 

RI1832 0 0 1 1 .29 .88 1 0 1 .08 10 

RI1833 1 0 1 1 .17 .13 1 1 0 .60 10 
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RI1834 1 1 1 1 .52 .29 0 1 0 .70 10 

RI1835 0 0 1 1 .33 .94 1 1 0 .78 10 

RI1836 1 0 0 1 .58 .51 1 0 0 .27 10 

RI1837 1 0 0 0 .36 .56 0 1 0 .06 2 

RI1838 0 0 0 0 .68 .66 0 0 1 .67 1 

RI1839 0 1 1 1 .66 .05 0 0 0 .95 10 

RI1840 0 0 1 0 .20 .89 1 1 0 .97 4 

RI1841 0 1 0 0 .78 .16 0 1 1 .73 3 

RI1842 0 1 1 1 .37 .78 1 1 1 .96 10 

RI1843 0 0 1 1 .74 .26 0 1 1 .80 10 

RI1844 0 1 0 1 .73 .04 0 0 1 .29 10 

RI1845 0 0 0 1 .08 .77 1 1 0 .14 10 

RI1846 1 1 1 0 .04 .12 1 0 0 .43 8 

RI1847 1 1 0 0 .52 .89 1 1 0 .45 4 

RI1848 1 1 0 1 .05 .49 1 0 0 .78 10 

RI1849 1 1 0 0 .83 .08 0 0 0 .00 2 

RI1850 1 1 1 0 .32 .00 1 0 1 .88 10 

RI1851 1 0 0 0 .45 .00 1 0 1 .57 3 

RI1852 1 0 0 0 .38 .61 1 0 1 .47 3 

RI1853 0 1 1 0 .63 .81 0 1 0 .50 7 

RI1854 1 0 1 1 .59 .47 1 0 0 .49 10 

RI1855 0 1 0 0 .38 .88 0 0 0 .13 1 

RI1856 1 1 0 1 .66 .53 1 0 0 .67 10 

RI1857 1 1 1 1 .10 .51 0 1 0 .42 10 

RI1858 0 1 0 1 .79 .52 0 1 1 .82 10 

RI1859 1 0 1 1 .45 .74 0 0 0 .34 10 

RI1860 0 0 1 0 .46 .97 0 1 0 .57 2 

RI1861 0 0 1 0 .28 .57 0 0 0 .95 2 

RI1862 1 1 1 0 .84 .20 1 0 0 .42 8 

RI1863 1 0 0 1 .23 .76 0 0 0 .16 10 

RI1864 1 0 1 1 .57 .29 0 1 1 .52 10 

RI1865 1 0 0 1 .01 .64 1 0 0 .05 10 

RI1866 1 1 1 0 .35 .23 0 0 0 .74 7 

RI1867 1 1 0 1 .41 .49 1 1 1 .54 10 

RI1868 1 1 0 0 .04 .88 0 0 1 .60 3 

RI1869 0 1 1 1 .83 .90 0 1 1 .20 10 

RI1870 1 1 1 1 .31 .49 1 0 1 .22 10 

RI1871 0 1 0 1 .32 .38 1 0 1 .84 10 

RI1872 0 0 0 1 .87 .19 1 1 1 .81 10 

RI1873 1 1 0 0 .69 .77 0 0 0 .75 3 

RI1874 1 0 0 1 .61 .60 0 0 1 .64 10 

RI1875 0 0 0 0 .98 .97 1 0 0 .37 1 

RI1876 0 0 1 0 .45 .79 0 0 1 .81 7 

RI1877 1 0 0 0 .20 .79 1 1 0 .14 3 
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RI1878 1 1 1 1 .50 .02 0 0 0 .04 10 

RI1879 1 0 0 1 .05 .81 0 0 1 .80 10 

RI1880 1 0 0 0 .96 .60 1 1 0 .91 4 

RI1881 1 1 1 1 1.00 .41 1 1 0 .85 10 

RI1882 1 0 0 0 .27 .85 0 0 0 .55 1 

RI1883 1 0 0 1 .90 .17 1 1 1 .35 10 

RI1884 0 0 0 1 .20 .28 1 1 1 .68 10 

RI1885 1 1 0 1 .93 .51 1 1 0 .74 10 

RI1886 1 0 0 0 .49 .78 1 0 1 .08 3 

RI1887 1 1 1 0 .54 .94 0 0 0 .29 7 

RI1888 1 1 0 1 .13 .62 0 0 0 .44 10 

RI1889 1 0 0 1 .75 .84 0 1 1 .61 10 

RI1890 1 1 1 0 .23 .52 1 1 0 .57 9 

RI1891 0 1 0 1 .30 .18 1 1 1 .98 10 

RI1892 0 0 0 1 .34 .55 0 0 0 .55 10 

RI1893 1 0 0 0 .73 .19 0 0 0 .82 2 

RI1894 1 0 0 0 .31 .69 1 1 0 .74 3 

RI1895 0 1 1 1 .81 .15 1 1 0 .93 10 

RI1896 0 0 1 0 .96 .81 1 0 1 .41 7 

RI1897 0 0 1 0 .66 .63 1 0 0 .72 2 

RI1898 1 1 1 1 .97 .02 0 0 0 .54 10 

RI1899 1 1 0 0 .70 .66 1 1 1 .17 5 

RI1900 0 0 1 0 .05 .60 0 1 1 .35 7 

RI1901 1 1 0 0 .42 .55 1 0 1 .27 4 

RI1902 0 0 0 1 .51 .63 1 1 1 .97 10 

RI1903 0 0 0 0 .05 .06 1 0 0 .94 2 

RI1904 0 1 0 1 .30 .58 0 1 1 .17 10 

RI1905 0 1 1 1 .12 .95 1 1 1 .51 10 

RI1906 1 0 1 0 .02 .27 1 0 0 .53 7 

RI1907 1 0 1 1 .07 .73 0 0 0 .07 10 

RI1908 1 1 1 0 .42 .29 1 1 0 .94 10 

RI1909 0 1 0 0 .18 .07 0 1 0 .21 2 

RI1910 1 1 0 1 .55 .04 1 0 1 .72 10 

RI1911 1 1 1 0 .01 .05 0 0 0 .61 7 

RI1912 1 1 0 0 .30 .08 0 0 1 .93 4 

RI1913 0 0 0 1 .55 .16 0 1 0 .40 10 

RI1914 0 0 0 1 .46 .81 1 1 0 .57 10 

RI1915 0 0 1 0 .64 .52 0 0 0 .56 5 

RI1916 1 1 0 1 .15 .13 1 1 1 .76 10 

RI1917 0 1 0 1 .64 .05 1 1 1 .75 10 

RI1918 1 0 0 0 .46 .61 1 0 0 .68 2 

RI1919 1 1 1 1 .61 .28 0 1 1 .23 10 

RI1920 0 1 0 1 .66 .90 1 1 0 .73 10 

RI1921 1 1 0 0 .65 .61 1 1 1 .05 5 
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RI1922 0 1 1 1 .28 .06 0 0 1 .10 10 

RI1923 1 1 1 1 .22 .29 1 1 1 .05 10 

RI1924 0 1 0 0 .28 .56 0 1 1 .03 3 

RI1925 0 0 1 1 .66 .02 1 1 1 .22 10 

RI1926 0 1 1 1 .71 .08 0 1 0 .47 10 

RI1927 0 0 0 0 .47 .70 1 1 1 .99 4 

RI1928 1 1 0 0 .62 .53 1 1 0 .82 5 

RI1929 1 1 1 0 .98 .32 0 0 1 .67 8 

RI1930 1 0 0 1 .04 .77 1 1 0 .46 10 

RI1931 0 0 0 0 1.00 .37 0 1 0 .95 2 

RI1932 0 1 1 1 .13 .57 0 0 0 .88 10 

RI1933 0 0 0 0 .58 .66 1 0 0 .57 1 

RI1934 0 1 1 1 .31 .23 1 1 1 .73 10 

RI1935 1 0 1 1 .54 .01 1 0 0 .51 10 

RI1936 1 1 0 1 .43 .72 0 1 0 .84 10 

RI1937 1 0 0 1 .15 .84 0 0 1 .07 10 

RI1938 1 1 1 1 .60 .52 1 1 0 .02 10 

RI1939 0 0 1 1 .57 .24 1 0 1 .38 10 

RI1940 0 1 0 1 .27 .47 0 0 0 .50 10 

RI1941 0 1 0 0 .72 .45 0 0 0 .09 1 

RI1942 1 0 1 1 .54 .93 0 1 0 .63 10 

RI1943 0 1 0 0 .15 .07 0 0 1 .74 2 

RI1944 0 1 0 0 .25 .05 0 1 1 .02 3 

RI1945 1 0 1 0 .29 .40 0 0 0 .81 7 

RI1946 1 0 0 0 .23 .80 1 1 1 .70 5 

RI1947 0 1 0 0 .86 .86 1 1 0 .76 4 

RI1948 0 0 0 1 .48 .52 1 1 1 .86 10 

RI1949 0 0 0 1 .52 .04 1 0 0 .20 10 

RI1950 0 1 1 1 .47 .12 1 0 1 .91 10 

RI1951 1 0 1 1 .81 .89 0 0 0 .52 10 

RI1952 1 1 1 1 .51 .33 1 1 0 .23 10 

RI1953 1 0 0 0 .65 .17 0 1 0 .03 2 

RI1954 1 1 0 0 .39 .99 0 0 0 .67 2 

RI1955 0 0 0 1 .31 .91 1 0 1 .56 10 

RI1956 1 0 1 0 .41 .40 1 0 1 .52 8 

RI1957 0 1 1 1 .90 .19 0 1 0 .19 10 

RI1958 0 1 1 1 .95 .05 1 1 1 .75 10 

RI1959 1 0 1 1 .01 .79 1 1 1 .32 10 

RI1960 1 1 0 1 .32 .59 1 0 0 .69 10 

RI1961 1 1 1 0 .17 .81 0 0 0 .01 7 

RI1962 1 1 1 1 .22 .84 0 1 0 .58 10 

RI1963 0 0 0 0 .70 .77 0 0 0 .29 0 

RI1964 1 0 1 1 .92 .22 1 0 1 .04 10 

RI1965 0 1 0 0 .00 .22 1 0 0 .75 3 
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RI1966 0 1 0 1 .02 .03 0 0 0 .12 10 

RI1967 0 1 0 0 .04 .73 1 0 0 .26 2 

RI1968 0 0 1 1 .49 .31 1 1 0 .96 10 

RI1969 0 1 1 1 .24 .48 0 0 1 .68 10 

RI1970 0 1 1 1 .88 .31 1 1 1 .73 10 

RI1971 1 0 1 1 .88 .46 0 0 0 .97 10 

RI1972 0 1 0 0 .44 .97 0 1 1 .35 3 

RI1973 1 1 1 0 .51 .72 1 0 0 .78 9 

RI1974 1 0 1 0 .07 .53 0 0 0 .21 6 

RI1975 1 0 0 1 .94 .90 1 0 0 .42 10 

RI1976 0 0 0 1 .67 .10 1 0 1 .78 10 

RI1977 0 0 1 1 .73 .36 0 1 1 .62 10 

RI1978 0 0 1 1 .01 .86 0 1 0 .13 10 

RI1979 0 0 1 1 .90 .81 0 1 0 .43 10 

RI1980 1 0 1 0 .19 .88 0 1 0 .47 7 

RI1981 1 0 1 1 .39 .78 1 1 0 .00 10 

RI1982 0 1 1 0 .26 .43 0 0 1 .63 7 

RI1983 0 1 1 0 .83 .75 0 0 1 .90 8 

RI1984 1 0 1 1 .11 .26 1 0 0 .37 10 

RI1985 1 1 0 1 .38 .30 1 1 0 .33 10 

RI1986 0 0 1 0 .72 .58 1 0 1 .71 7 

RI1987 1 1 0 0 .81 .62 1 1 0 .77 5 

RI1988 0 0 1 0 .33 .86 1 0 1 .24 7 

RI1989 0 1 1 1 .68 .01 0 1 0 .94 10 

RI1990 0 0 0 1 .98 .78 1 0 1 .22 10 

RI1991 1 1 0 1 .16 .79 0 1 0 .41 10 

RI1992 1 0 1 1 .39 .24 0 1 0 .93 10 

RI1993 1 0 0 0 .69 .55 0 1 0 .14 2 

RI1994 0 1 1 1 .42 .05 1 0 1 .81 10 

RI1995 0 0 0 1 .64 .15 0 1 1 .40 10 

RI1996 0 1 0 0 .12 .99 0 1 1 .01 3 

RI1997 0 0 1 1 .34 .66 1 0 1 .82 10 

RI1998 1 1 0 1 .09 .95 0 1 1 .92 10 

RI1999 1 1 1 1 .21 .27 0 1 1 .90 10 

RI2000 1 0 0 1 .99 .75 1 1 0 .58 10 
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