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 Deciding on newspaper’s quality used in newspaper industry involves intangible and 
tangible measurement that must be evaluated so they give the objective points for the 
decision maker.  Besides the other causes, the type of paper and ink can produce how 
quality of printing is. Combination of paper and ink can be observed which one is the 
best, depend on the criteria of printing quality. Decision must be made based on 
combination among 3 types of paper, 2 types of grammature and 3 types of ink in order 
to get optimum quality of printing. Different company will define different criteria for 
the quality and we have to make decision for more than one criterion. The Analytic 
Hierarchy Process (AHP) is a theory of measurement through pair wise comparisons 
and relies on the judgments of experts to derive priority scales. It is these scales that 
measure intangibles in relative terms. The comparisons are made using a scale of 
absolute judgments that represents how much more; one element dominates another 
with respect to a given attribute. From the calculation using AHP method the decision 
is made that As 48 gram paper with Ink A yields the best printing quality. 
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INTRODUCTION 

 
 The competition in newspaper industry is very tight. Every company tries to give their best product for the 
readers. And the quality of newspaper product is the prime attention to be concerned. Beside the content of the 
news, the quality of newspaper is also depending on the printing result. A good printing of a newspaper will 
attract people to read but for the company, good efficiency is needed for reducing the cost. 
 Many newspaper industries have difficulty to solve problem in their production. There are so many 
problems when they print a newspaper such as unstable quality of printing, printing will fade in longer time, 
uncontrolled material used, and too many paper waste. This research will help giving optimal solution for the 
quality of printing.  
 The problems in printing industry will become criteria of a quality of printing in this research. Mascom 
Graphy Co., (Semarang City, Indonesia) is the place where this research was conducted. The research defines 
two criteria of quality in printing: efficient using of paper and ink and physical printing. Printing quality of a 
newspaper depends on at least two: quality of ink and newspaper, or the combination of them. 
 Every measurement of the combination between paper and ink will result a certain value. And to achieve 
the goal of research, that is to optimize printing quality, decision have to be made between criteria and the 
alternative combination. AHP (Analytical Hierarchy Process) is the method used to calculate this multi-criteria 
decision-making. 
  
2.0 Literature Review: 
 Problem found in the research is how to make decision from combination of Ink and paper in order to get 
optimal solution with some criteria. Solution of this problem can be approached using AHP (Analytical 
Hierarchy Process) method. This method was developed by Dr. Thomas Saaty in 1980 as a tool to help with 
solving technical and managerial problems [1]. It is a powerful and flexible decision making process to help 
people set priorities and make the best decision when both qualitative and quantitative aspects need to be 
considered. It works on the basis of reducing complex decisions to a series of one-on-one comparisons, then 
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synthesizing the results. It has been applied widely in various fields [2]. It aims at quantifying relative priorities 
for a given set of alternatives on a ratio scale, based on the judgment of the decision-maker, and stresses the 
importance of the intuitive judgments of a decision-maker as well as the consistency of the comparison of 
alternatives in the decision-making process [1]. 
 AHP method is very appropriate for those fields where intuition, rationality and irrationality in connection 
with risk and uncertainty can be found. The problem can include social, political, economic, and technical 
important amounts, several goals, criteria and possibilities. It is used for assigning priority (in our case of 
important factors and for defining the level of uncertainty) and for making appropriate decisions. It takes apart 
the complex problems to the level of pair wise comparisons, and then again merges the results, which lead to 
rationally best solution. AHP method is today still the most widely spread and used theory for decision making 
[1]. 
 Decision-making involves criteria and alternatives to be selected. The criteria usually have different 
importance and the alternatives in turn differ in our preference for them on each criterion. To make such 
tradeoffs and choices we need a way to measure. Measuring needs of a good understanding of methods of 
measurement and different scales of measurement [3]. 
 The AHP methodology involves modeling unstructured problems into hierarchy forms. A hierarchy is an 
abstraction of the structure of a system to study the functional interactions of its components and their impacts 
on the entire system. This abstraction can take several related forms, all of which essentially descend from an 
overall goal, down to the criteria which affect this overall goal and down to the sub-criteria which influence 
these criteria and finally the alternatives available to the problem 
 To make a decision in an organized way to generate priorities AHP needs to decompose the decision into 
the following steps [4]: 
1. Define the problem and determine the kind of knowledge sought. 
2. Structure the decision hierarchy from the top with the goal of the decision, then the objectives from a broad 
perspective, through the intermediate levels (criteria on which subsequent elements depend) to the lowest level 
(which usually is a set of the alternatives). 
3. Construct a set of pairwise comparison matrices. Each element in an upper level is used to compare the 
elements in the level immediately below with respect to it. 
4. Use the priorities obtained from the comparisons to weigh the priorities in the level immediately below. Do 
this for every element. Then for each element in the level below add its weighed values and obtain its overall or 
global priority. Continue this process of weighing and adding until the final priorities of the alternatives in the 
bottom most level are obtained. 
 To make comparisons, AHP needs a scale of numbers that indicates how many times more important or 
dominant one element is over another element with respect to the criterion or property with respect to which 
they are compared [4]. Table 1 [4] exhibits the scale. For example enter 9 in the (Criteria A, Criteria B) position 
meaning that Criteria A is 9 times more important than Criteria B. It is automatic that 1/9 is what one needs to 
use in the (Criteria B, Criteria A) position. One always enters the whole number in its appropriate position and 
automatically enters its reciprocal in the transpose position. 
 
Table 1: The fundamental scale of absolute numbers. 

 
 
 For more than 3 comparisons, it has to calculate Consistency Ration (CR) to measure how consistent the 
judgment has been relative to large samples of purely random judgments. If the CR is much in excess of 0.1 
(10%), the judgments are untrustworthy because they are too close for comfort to randomness and the exercise 
is valued or must be repeated [5]. For this purpose Saaty defined the Consistency Ratio (CR) as: CI/RI [6], 
where CI is Consistency Index and RI is Random Index. To calculate 7 comparison we used RI=1.35 [3]. 
 
3.0 Methodology: 
 Research methodology can be seen as the techniques used to collected and analyze data. The data collected 
have to be related to the objective and problem statement. 
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3.1 Design of The Experiment: 
 The design of the experiment will be showed as in Figure 1. 
 

 
 
Fig. 1: Design of the experiment. 
 
 Combination of paper with 2 gramatures and ink, printed in a web-printing machine, are observed and 
measured. There are 3 kinds of paper generally used in newspaper industry in Indonesia: Paper As, Paper Ad, 
and Paper Pn observed, and 3 brands of ink with different density and gloss: Ink A, Ink B, and Ink C. Every 
kind of paper is observed in 2 gramatures: 45 gram and 48 gram. They will give 7 combinations of ink and 
paper that are usually used in production.  
 This research investigated 2 criteria of good printing between the combinations of ink and paper: efficiency 
and physical. Sub criteria for efficiency are observed from paper and ink. Sub criteria for physical observed is 
from fast drying and glossy printing. Efficiency of paper refers to how much waste paper is produced from 
printing activity. Efficiency of ink refers to how many ink used for printing. Physical of fast drying refers to 
how fast printings get dry. Physical of glossy printing refers to how is the quality of appearing of a newspaper. 
 For calculating efficiency of paper, this research concern with 756 kg of waste paper resulted. Percentage 
of every combination showed in Table 2. For calculating efficiency of ink, this research concern with how many 
ink used for printing as showed in Table 3. For calculating quality of printing, Table 4 shows color composition 
and dot gain of each observed combination. For the density and gloss of every brand of ink, shown in Table 5. 
 
Table 2: Waste paper. 

 
 
Table 3: Ink used for printing. 

 
 
Table 4: Color composition and dot gain. 

 
 
3.2 Solution: 
 Problem of this research is how to get best printing quality, with the printing quality criteria namely 
Efficiency and Physical. Sub criteria for Efficiency are paper and ink. Sub criteria for Physical are Fast Drying 
and Glossy. The alternative combinations of 3 kinds of paper, 2 kind of grammature, and 3 brands of ink. Figure 
2 shows AHP model used in this research to evaluate the quality of newspaper printing of 24 combinations 
between paper and ink. 
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Table 5: Density and gloss of ink. 

 
 
 

 
 
Fig. 2: AHP model of printing quality. 
 
 There are 7 pairwise comparison matrices at all: 1 for comparison all the criteria, 2 for comparison each sub 
criteria and 4 for comparison of every alternative in every sub criteria. The pairwise comparison matrix of the 
criteria showed in Table 6, pairwise comparison matrix of the sub criteria showed in Table 7 and 8, and 
pairwise comparison matrix of the alternative showed in Table 9 until Table 12. 
 The opinion of the company, for the calculation of pairwise comparison matrix of criteria, efficiency is 
determined 4 times more than physical quality. The company considers how to sell newspaper in cheap price by 
reducing cost of waste more important than the physical quality. And the priorities showed in Table 6. 
 
Table 6: Pairwise comparison matrix of criteria with respect to the Goal. 

 
 
 For the calculation of pairwise comparison matrix of sub criteria with respect to the efficiency, efficiency 
of paper waste is determined 5 times more important than efficiency of ink used in printing. It because of paper 
cost is higher than ink. The priorities showed in Table 7. 
 
Table 7: Pairwise comparison matrix of sub criteria with respect to the efficiency. 

 
 
 For the calculation of pairwise comparison matrix of sub criteria with respect to the physical, fast drying is 
determined 7 times more important than glossy printing. Because people usually read a newspaper while eating 
something and it is dangerous for healthy when the ink of newspaper is still wet. And also wet newspaper 
cannot be sold. The priorities showed in Table 8. 
 
Table 8: Pair wise comparison matrix of sub criteria with respect to the physical. 

 
 
 Table 9 until 11 calculate pair wise comparison matrix of alternatives with respect to every sub criteria. The 
calculation of pair wise comparison matrix of alternatives with respect to paper efficiency, count from the 
percentage of waste paper as showed in Table 2. The result of the priorities showed in Table 9. 
 The calculation of pair wise comparison matrix of alternatives with respect to ink efficiency, count from the 
total of ink used for printing as showed in Table 3. The least is the better. The result of the priorities showed in 
Table 10. 
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Table 9: Pair wise comparison matrix of alternatives with respect to paper efficiency. 

 
 
Table 10: Pair wise comparison matrix of alternatives with respect to ink efficiency. 

 
   
 The calculation of pair wise comparison matrix of alternatives with respect to drying printing, count from 
the dot gain as showed in Table 4. The least is the better. The result of the priorities showed in Table 11. 
 
Table 11: Pair wise comparison matrix of alternatives with respect to fast drying printing. 

 
 
 The calculation of pairwise comparison matrix of alternatives with respect to glossy printing, count from 
input of the glossy quality of the newspaper. The least is the better. The result of the priorities showed in Table 
12. 
 
Table 12: Pair wise comparison matrix of alternatives with respect to glossy printing. 

 
 

RESULTS AND DISCUSSION 
  
 The priorities for each matrix are obtained as they were from the matrix of comparisons for the printing 
quality. In Table 13, the rankings of the alternatives are given against the 4 covering sub criteria and 2 criteria 
until goal of research. We need to multiply each ranking by the priority of its criterion or sub criterion and add 
the resulting weighs for each alternative to get its final priority. We call this part of the process, synthesis. 
 
Table 13: Numerical values for ratings. 
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From the data of Table 13, conclusion of the research can be determined as: 
1. For the paper efficiency, Ink A is better than the other ink, using paper As or Ad, but it becomes the worst 
when using paper Pn.  
2. For the ink efficiency, Ink A is better than the other ink, using different paper, but it becomes the worst 
when using paper Pn.  
3. Globally, Ink A is the most efficient ink when using paper As or Ad 48-gram. 
4. For the fast drying physical printing, ink A becomes the best ink when is combined using paper As.  
5. For the glossy physical printing, there are no quality differences among ink A, B, and C when using paper 
Ad. Ink A also good when using paper As but become worst when using paper Pn. Unfortunately, there are no 
comparison using ink B and C in paper Pn.  
6. Globally, combination between Paper As 48-gram and Ink A is the best for physical quality. 
7. For the goal of optimal quality of printing, it is better to use Ink A, used in paper As 48-gram. 
 
5.0 Conclusion: 
 From the consideration of the research result, that is Ink A in Paper As 48-gram is the best combination for 
printing quality, the conclusion is: 
1. Both paper and ink determine the quality of printing. 
2. Refer to Table 5, quality of ink A has correlation with density and gloss of the ink. Ink A has higher value of 
density and gloss measurement result than the other ink. 
3. Good quality of paper has relation with grammature of the paper. Shown that 45-gram paper is not good for 
printing efficiency on waste of the paper although this kind of paper is cheaper than the 48-gram paper. 
4. For the safety of healthy ink A become the best because it dry fast after printing, and does not pollute hands 
of the reader. 
5. Although ink A is the most expensive ink, Ink A is the most efficient ink, when print in any kind of paper. 
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