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Abstract 

Article Info Sometimes many people do not know whether the water is suitable for 

consumption or not. The reason is because the water that is consumed daily 

without going through the cooking or boiling process first.Many of the 

depots that have sprung up today do not include a letter from the local 

health office stating that the drinking water sold is fit for consumption. 

Expensive costs and very difficult affairs make the owners of drinking 

water depots ignore the most important things that actually must be 

owned. One of the things that can threaten health through drinking 

water is the presence of Escherichia Coli (E-Coli) bacteria. To find out 

whether the drinking water that is consumed contains E-Coli bacteria is 

not easy, because its size is very small and invisible to the eye. One of 

the consequences that can be caused by E-Coli bacteria is abdominal 

pain, vomiting, diarrhea, high blood pressure, and even kidney 

disorders. Certainty Factor (certainty factor) expresses belief in an event 

or fact based on evidence or expert judgment. Certainty Factor uses a 

value to assume the degree of confidence of an expert on a data. Many 

studies get references to do further research with different problems. 

Where the certainty factor method solves a problem with the concept of 

belief and disbelief. So that it can be seen whether the certainty factor 

method can also be used in solving other problems. Where the certainty 

factor method solves a problem with the concept of belief and disbelief. 

So that it can be seen whether the certainty factor method can also be 

used in solving other problems. Where the certainty factor method 

solves a problem with the concept of belief and disbelief. So that it can 

be seen whether the certainty factor method can also be used in solving 

other problems. 
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1. Introduction 

Along with the increasing demand for drinking water at this time, many depots or places for refilling 

drinking water have sprung up. Sometimes many people do not know whether the water is suitable for 

consumption or not. The reason is because the water that is consumed daily without going through the 
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cooking or boiling process first. Maybe the drinking water that is bought and consumed looks clean and 

clear like drinking water in general, but behind the clean and clear drinking water people cannot know 

what is contained in it. Cheap and affordable prices may be one of the reasons people choose refilled 

water from existing drinking water depots[1][2]. It doesn't matter where the drinking water comes from, 

the most important thing is that your daily drinking needs are met. 

 Many depots that have sprung up at this time do not include a letter from the local health office 

stating that the drinking water sold is fit for consumption. Expensive costs and very difficult affairs 

make the owners of drinking water depots ignore the most important things that actually must be owned. 

One of the things that can threaten health through drinking water is the presence of Escherichia Coli 

(E-Coli) bacteria. To find out whether the drinking water that is consumed contains E-Coli bacteria is 

not easy, because its size is very small and invisible to the eye. One of the consequences that can be 

caused by E-Coli bacteria is abdominal pain, vomiting, diarrhea, high blood pressure, and even kidney 

disorders. 

 In this study using Certainty Factor as a method and implementing it into an expert system. 

Certainty Factor (certainty factor) expresses belief in an event or fact based on evidence or expert 

judgment. Certainty Factor uses a value to assume the degree of confidence of an expert on a data. 

Based on research that has been done previously entitled "Design of Expert System Applications to 

Identify Diseases in Watermelon Plants Using the Certainty Factor Method"[3][4]the authors get a lot 

of references to do further research with different problems. Where the certainty factor method solves 

a problem with the concept of belief and disbelief. So that it can be seen whether the certainty factor 

method can also be used in solving other problems[5][6]. 

 

2. Literature Review 

2.1 Artificial intelligence 

 Artificial Intelligence (AI) is a branch of computer science that is concerned with automating 

intelligent behavior. This statement can also be used as a reference from Artificial Intelligence[7]. This 

definition shows that Artificial Intelligence is part of computers so it must be based on sound theoretical 

(sound theory) and these principles include the data structures used in the representation of knowledge, 

the algorithms needed to apply this knowledge, as well as the programming languages and techniques 

used in the representation of knowledge. implement it[8]. 

 An expert system is a computer-based application that is used to solve problems as thought by 

experts. The experts referred to here are people who have special skills who can solve problems that 

cannot be solved by ordinary people[9][10] 

 

2.2  Certainty Factor 

 The certainty factor was introduced by Shortliffe Buchanaan in making MYCIN (Wesley, 1984). 

Certainty Factor (CF) is a clinical parameter value given by MYCIN to show the amount of 

confidence[11]. Certainty Factor is defined as follows[10]: 

CF (H,E) = MB (H,E) – MD (H,E) (1) 
Information : 

CF (H,E)  : Certainty factor of hypothesis H which is influenced by symptoms (evidence) 

E. The amount of CF ranges from -1 to a value of 1 indicating absolute confidence. 

MB (H,E) : The measure of the increase in belief (measure of belief) on hypothesis H which is 

influenced by symptoms E. 

MD (H,E) : The measure of increased disbelief (measure of increased disbelief) against hypothesis 

H which is influenced by symptom E. 

 

Certainty factor to determine parallel CF  
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 CF(x and y) = Min(CF(x), CF(y))        (3) 

 CF(x or y) = Max(CF(x), CF(y))  (4) 

 CF(Not x) = -CF(x)   (5) 

Certainty factor to determine sequential CF 

CF(H,E)1 = CF(E,e) * CF(H,E)    (6) 

Certainty factor for similar rules 

CfcombineCF(H,E)1,2 =CF(H,E)1 + CF(H,E)2 * (1CF(H,E)1)  (7) 

CfcombineCF (H,E)old3=CF (H,E)old + CF (H,E)3* (1CF(H,E)old)................. .......(2.6) 

 

3. Results and Discussion 

Based on the results of consultations conducted with the BTKL (Environmental Health Engineering 

Agency) Medan city, there are several characteristics of drinking water contaminated with Escherichia 

Coli bacteria, including:  

1. Smells like sewer or mud. 

2. Feels bitter or tingling on the tongue. 

3. Not clear or cloudy. 

4. Slightly yellowish. 

5. Color changes in 2 days. 

 

Table 1. Questions 

Feature 

Code 

Question Answer 

C1 Does refilled drinking water “Smell 

like sewer or mud” ? 

TY ST KY CY Y SY 

C2 Does refill drinking water "Taste 

bitter or stinging on the tongue"? 

TY ST KY CY Y SY 

C3 Is the refill drinking water “Not 

clear or cloudy”? 

TY ST KY CY Y SY 

C4 Is refill drinking water "A little 

yellowish"? 

TY ST KY CY Y SY 

C5 Is drinking water refill “Color 

changes in 2 days” ? 

TY ST KY CY Y SY 

 

When you want to answer a question, 6 (six) answers will be given, each of which has the following 

weights: 

1. TY (Not Sure)  : 0 

2. TT (Don't Know)  : 0.2 

3. KY (Not Convinced)  : 0.4 

4. CY (Quite Sure)  : 0.6 

5. Y (Sure)   : 0.8 

6. SY (Very Confident)  : 1.0 

 

Suppose the user chooses the answer to the question from the characteristics of refilled drinking water 

as follows: 

1. Smells like sewer or mud : very confident 
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2. Taste bitter or tingling on the tongue  : sure 

3. Not clear or cloudy   : sure 

4. Slightly yellowish   : pretty sure 

5. Color change in 2 days  : not sure 

 The first step, to determine the CF value for each water feature is as follows: 

 CF (Smells like sewer or mud) 

CF(H,E) = MB(H,E) – MD(H,E) 

  = 0.8 – 0.2 = 0.6 

 CF (Bitter or tingling taste on the tongue) 

CF(H,E) = MB(H,E) – MD(H,E) 

  = 0.8 – 0.2 = 0.6 

 CF (not clear or cloudy) 

CF(H,E) = MB(H,E) – MD(H,E) 

  = 0.8 – 0.2 = 0.6 

 CF (Slightly yellowish) 

CF(H,E) = MB(H,E) – MD(H,E) 

  = 0.6 – 0.4 = 0.2 

 CF (Color change in 2 days) 

CF(H,E) = MB(H,E) – MD(H,E) 

  = 0.6 – 0.4 = 0.2 

 Furthermore, based on the user's choice of answers, the initial rule or rule that has 5 (five) 

premises (symptoms) is broken down into rules that have a single premise, so that it becomes: 

Rule 1.1 

 IF Smells like sewer or mud 

 THEN Contains Escherichia coli bacteria 

1.2 . rule 

 IF Taste bitter or tingling on the tongue 

 THEN Contains Escherichia coli bacteria 

Rule 1.3 

 IF Not clear or cloudy 

 THEN Contains Escherichia coli bacteria 

Rule 1.4 

 IF Slightly yellowish  

 THEN Contains Escherichia coli bacteria 

1.5 . rule 

 IF Color change in 2 days 

 THEN Contains Escherichia coli bacteria 

 

The new rules or rules are then calculated the CF value by multiplying CF(user) by CF(expert) to 

become: 

CF(H,E) = CF(Expert)*CF(User) 

CF 1.1 = 0.6*1.0 = 0.6 

CF 1.2 = 0.6*0.8 = 0.48 

CF 1.3 = 0.6*0.8 = 0.48 

CF 1.4 = 0.2*0.6 = 0.12 

CF 1.5 = 0.2*0 = 0 

 The last step is to combine the CF values of each rule, which is to combine CF 1.1 with CF 1.2 

with the following formula: 

CFcombine (CF1, CF2) = CF1 + CF2*(1-CF1), so it becomes 
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CFcombine (CF1, CF2) = 0.6 + 0.48*(1 – 0.6) 

    = 0.6 + 0.192 

    = 0.792 CFold 

Combine CFold with CF 1.3 

CFcombine(CFold, CF3) = 0.792 + 0.48*(1 – 0.792) 

    = 0.792 + 0.09984 

    = 0.89184 CFold2 

Combine CFold2 with CF 1.4 

CFcombine(CFold2, CF4) = 0.89184 + 0.12*(1 – 0.89184) 

    = 0.89184 + 0.0129792 

    = 0.9048192 CFold3 

Combine CFold3 with CF 1.5 

CFcombine(CFold3, CF5) = 0.9048192 + 0*(1 – 0.9437568) 

    = 0.9048192 + 0 

    = 0.9048192 CFold4 

 From the calculation results above, the CF value is 0.9048192. then the percentage of 

confidence = CFold4*100% = 0.9048192 *100% 

     = 90.48192% 

Can be rounded to = 90.48%. 

 Thus it can be said that the calculation of certainty factor on Escherichia coli bacteria in refill 

drinking water has a confidence level of 90.48% confidence level. 

 

Discussion 

 The application of the certainty factor method is very suitable for use in expert systems to diagnose 

Escherichia coli bacteria in refilled drinking water, so that the results of the certainty level of being 

diagnosed with Escherichia coli bacteria can be known, which basically users of this application do not 

know whether the refilled drinking water to be consumed contains Escherichia coli bacteria. or not. 

From the results of the tests carried out, the confidence level value is 90.48% 

 

4. Conclusion 
 Based on the research conducted, it was found that To diagnose bacteria in refilled drinking water, 

that is by determining the CF value of each of the characteristics of refilled drinking water containing 

Escherichia coli (e-coli) bacteria and diagnosing Escherichia coli bacteria by showing the value of the 

level of confidence. The application of the certainty factor method is very suitable for use in expert 

systems to diagnose Escherichia coli bacteria in refilled drinking water, so that it can be seen the results 

of the certainty level of Escherichia coli diagnosis which basically users of this application do not know 

whether the refilled drinking water to be consumed contains Escherichia coli bacteria. or not. 
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