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ABSTRACT

Air pollution is a form of particles and gase s in the air. Air pollution might be happening
in any surrounding such as the outdoor or the indoor buildings. The air pollutant chemicals
may cause health issues where it would affect more on older people, children, and patients
with heart or lung attacks. Several areas in Malaysia recorded readings of unhealthy air
quality, followed by the increased cases of open burning in the year 202 1. Therefore, this
study is conducted to find the factors that influence air quality in Seremban from June
to December 2019. There are five factors that the researcher has studied such as relative

humidity, temperature, wind speed, wind direction, and so lar radiation. This study used
several methods to analyze the research objectives. A stacked bar chart was used to identify
the level of air quality in Seremban where the result is shown as a moderate level. In
addition. Ordinal Logi stic Regression help s the study to identify the significant factors that
influence air quality in Serernban. It is concluded that wind direction (p-value= 0.000) and
wind speed (p-valuee 0 .006) are shown as significant factors . Moreover, based on the Chi ­

Square Test of Independence, it is found that there is no association between time and air
quality levels . It is hoped that this research would increase awareness among the society
on how unhealthy air quality cou ld affect the environment including people 's well -being as
it would re sult in long-term and short-term health problems.
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CHAPTER 1

INTROD UCTION

1.1 BACKGROUND OF STUDY

Air pollution is a form of particles and gase s in the air. The particles may consist of car

emissions which are from bad engines, chemicals that came out from factories, mold

spores, dust, and pollen which comes from flowers. Air pollution that happened in cities is

mainly because of a gas named ozone (Rossi, Ceccato, & Gastaldi, 202 0) . Ozone can be

smog when it is formed and termed air pollution. The chemicals of some air pollutants

might cause people to have health problem s as those people inha le the poisonous

pollut ants without knowin g the effect that can have on their bodies. Air polluti on might be

happening in any kind of surrounding such as the outdoo r or may be indoo r buildings. Air

pollution can cause a huge risk towards older peopl e, people that have heart or lung

attacks, and also it can be among children. In a study done by A.Aarthi (2020), elderly

people and young children could be much affected by pollution as it can attack both

long-term and short-term health. Some exa mples of the attack towards short-term health

are eye, nose, throat pain, headaches give a reaction on the allergies and the presence of

infections on the upper respir atory. As for long-term health, it may be affec ting people 's

lungs that causing lung cancer, dam aging people's brain , liver, and kidney, and also the

incoming of heart and respi ratory disease. According to Liyuan Zhang (20 17), around 3 to

7 million people were dying every year as the particulate matter pollution damag ing the

disease of cardiorespiratory.



In Ma laysia, air quali ty was measured by the Air Pollution Index which was measured by

the Dep artment of Enviro nment (DOE). The purp ose of these indicators of the Air

Pollution Index is to know the current level of air quality hourly throughout Mal aysia. The

indicator level of air quality consists of good , moderate, unhealt hy, very unhealthy, and

hazardou s. API scale 0-50 indic ates a good air pollu tion index while greater than 100 is

unhealthy. Table 1.1 shows the guidelines of the Air Pollu tion Index which was provided

by the Department of Environment in Mal aysia:

Table 1.1: Air Pollution Index Indicator
API Status
0-50 Good
5 1- 100 Moderate
101-200 Unhealthy
20 1-300 Very Unhealthy
> 30 1 Hazardous
Source : DOE ( 1996)

Ma lays ia has alwa ys faced the same issue through the year of unhealthy air quality.

According to DOE (20 IS), unhealth y air quality was recorded for the first time in 34 areas

in Malaysia on September 15,20 15. It is known for breaking Malaysia's haze history after

the haze happened in the co untry in 1997. Hence, the government released an official

statement to close all schools for the affected states such as Putrajaya, Kuala Lumpur,

Selangor, Negeri Sernbilan, Melaka. Kuching and Samarahan Division s in Sarawak also

closed all schools later on 18 September 20 15.
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1.2 PROBLEM STATEMENT

There are three kinds of diseases monitored seriously durin g the presence of air pollution

which are upper respiratory tract infection (URTI) , conjuctivi tis and asthma. For URTI ,

the symptoms that this disease comm only have are cough, sore throat and runny nose

(Thomas & Bomar, 202 1). Meanwh ile, conjunct ivitis, also called pink eye, is an

inflamm ation on the conjunctiva, which is a thin layer of tissue on the eyes, due to the

allergic reaction from pollen, dust, or smoke (Begum, 202 1). As for asthm a, it is a

long-term disease for human 's lungs as the bronchial tubes in the lungs were inflamed .

Symptoms may happen for this disease are pre ssure felt in the chest, breath getting shorter

and hard to sleep due to the breathin g problems (Melinda Ratin i, 202 1). Children are to be

in a great risk as they are easily affected by these diseases and some of the effec ts can be

highly contagious toward s them such as URTI and conjunctivitis.

According to Jamal (20 19), three stations in Negeri SembiIan recorded unhe althy API

readin gs on the year 20 19. Nilai with reading s of 159, Seremban (132) and Port Dickson

(102) . As for that Sidek (20 19) mentioned that there are 2605 cases of URTI disease on

the epi week of 37 during Malaysia 's air pollution in 20 19. The cases increased compared

to 2280 cases on the epi week of 36 with an increased percentage of 14.3%. Also, a total

of 283 conjunctivitis cases recorded an incre ase of 3. 1% compared to the previous case.

Hence , the Negeri Sembi Ian Department of Environment conducted 24-hour monit orin g

in all districts, especially in agricultural area s. Steps were taken to ensure that the air

quality is at a good level to ensure fewer disease cases that could worsen the peopl e 's

health probl ems. Hence, this study aimed to determine the significant factors that influence

air quality in Seremban.
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1.3 RESEARCH OBJECTIVES

I. To ana lyse the air quality leve l in Seremban

2. To find an association between time and air quality level in Seremban

3. To identi fy the sig nificant factors that influence air qualit y in Seremban

1.4 RESEARCH QUESTIONS

1. What is the level of air quality in Seremban?

2. Is there any association between time and air qu alit y level in Seremban ?

3. Are there any significant fac tors that influence air qu ality in Sere mban?

1.5 RESEARCH HYPOTHESES

HI : There is an association between time and air quality .

H2 : Wind direction is the sig nifica nt factor to the air qual ity.

H3 : Wind speed is the significant fac tor to the air quality.

H4 : Rel ative humidity is the sig nifica nt fac tor to the air qu alit y.

Hs : Solar radi ation is the significant factor to the air quality.

H6 : Temperature is the significant fac tor to the air qu al ity.

4



1.6 SCOPE AND LIMITATION OF STUDY

During the year 2019, air pollution began to hit Malaysia after the worst haze in history in

2015. According to Noraina (2019), Negeri Sembilan was attacked with air pollution on

September 10, 2019, when three stations in the district recorded unhealthy API readings

with Nilai recording API readings of 151, while Seremban (I21) and Port Dickson (IOS).

As for that , the study will only focus on Seremban as the researchers wanted to study only

on that station, compared to Nilai and Port Dickson.

Malaysia's Department of Environment (DOE) has provided five factors that may

influence air quality in Seremban towards the researchers. The factors include wind

direction, wind speed, relative humidity, solar radiation, and temperature. The data was

acquired hourly for Seremban from June to December 2019.

A few factors limiting to this research which the researcher is completely unaware of how

the data was obtained as it is gained from the department of government. In addition, the

researcher must learn to read between the observations and investigate any problems that

have been faced throughout the data collection process. Aside from that , the variab les may

be defined or classified differently than the researcher would have preferred.
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1.7 SIGNIFICANCE OF STUDY

The findings of this research would increase awareness among the society on how a high

level of air quality could affect the environ ment including someone's health as it would

result in long-term and short-term health problems. Furthermore, the research result s

would provide sufficient information on the pattern of air quality as well as veri fication of

spec ific air quality parameters. Thi s will assist the Mini stry of Education in Malaysia to

allow all schools in Seremban to close whenever the reading of API is extremely

unhealthy. Thi s investigation will also guide the Mini stry of Tourism to be cautious

throug hout the surrounding of Seremban to take care of all tourists that come to

Sere mban, Negeri Sembilan.
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CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

This chapter looks at previous research on the factors that affec t air quality. This section

also assesses an overview of research carried out in a specific country that examined the

study's measures and components. The study will also evaluate studies that look at

characteristics connected to air quality-causing factors.

2.2 AIR QUALITY

Accordin g to Ghorani-Azam, Riahi-Zanjani , and Balali-Mood (20 16), the definition of air

pollution is interpreted as toxic , meaning that one needs to be aware since it will affect the

environment and human well-being. Some vital air pollutants that have been detected by

the World Health Organization (WHO) are ground-level ozone, sulfur oxides, particle

pollution, nitrogen oxid es, and carbon monoxide. How and Ling (20 16) stated that the

impurity of air might occur when the atmo sphere hold s any unhealthy gases , dust , or

smoke and can happen either indoor or outdoor. Plants, anim als, and humans which are

considered living thing s would eventually be affected by it. Moreover, Dong et aI. (2019)

mentioned that the peopl e in Shanghai, China had always been concerned about the issue

of air pollution and encouragement from other people including the government are

urgently needed to make a move toward s better air quality. This is becau se 91% of the

world 's population lives in areas where air pollution exceeds the safety limit s according to

the World Health Organization. Moreover, human 's emotional and physical health

including the sustainability of economic growth, such as labor productivity and tourism

might get struck by the presence of pollution. A recent study done by Mohammad and
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Basheer Hannon (2020) shows that many researchers have been attracted to forecast the

air pollution alon g with the air quality around these years as they want to investigate its

imp act on peopl e's health, control the quality index, and find ways to lessen the dam age of

the pollution on the environm ent and human health. China who is an example of the

developing countries had continuously controlled its air pollutant level s since the

government has made it a prim ary task to conduct Wei (2014 ).

2.3 RELATIVE HUMIDITY

Humidity is one of the contributing elements to air polluti on, which is becoming a serious

concern nowadays. Humidity levels differ from one location to the next , as well as from

one season to the next. It is necessary to be aware of relative humi dity levels, as both high

and low relative humidity levels can have significant health consequences. Humidity levels

indicate how much water vapor is present in the air. Absolute and relative humidity are

two different ways to measure humidity. The amount of water vapor in the air is referred

to as absolute humidity, whereas relati ve humidity is the ratio of absolute humidity to the

highest attainable absolute humidity given the current tem perature. According to Wolkoff

and Kjrergaard (2007), relative humidity was searched in major databases and combined

with air quality. Hum idity is a key component of the environ ment that affects weath er and

is closely tied to air qu ality in the region, particul arly in enclosed spaces. Thi s also indicate s

that humidity affects the consta nt con sistenc y of the air we breathe. Many people all over

the world suffer from physical discomfort, showing that humidity is a crucial element that

can simply influen ce particle motion in the troposphere due to particle electrical charge

distribution (L. Zhang et aI., 20 17) . The normal accumulation of particulate matter in the

air is influenced by humidity. The size of particulate matter grow s in proportion to the rise

in humidity until it is too heavy to stay in the air. A study on a weather station situated in

Damak, Nepal reported that relative humidity is inversely related to air temperature. The

relative humidity drops when the temperature rises, and vice versa. The variation of the
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relative humidity ca n be expl ained as follows whereas , at nigh ttime, the mass of water

vapors present in the atmosphere is relatively high , but at higher temperatures in daytime,

the evaporation rate is high enough to convert water into water vapor and mass of the water

vapor present in the atm osphere of a given volume is relatively low and as a result , rel ative

humidity is also low (Shres tha, Th apa, & Gautam, 2019).

2.4 TEMPERATURE

Based on studies from Kalisa et al. (20 18) temperature has long bee n known to cause

pollutants to become more airborne, it is unknown how an increase in temperature during

heat waves influences air pollution . In the meantime, according to Hansel , McCormack,

and Kim (20 16) found tha t temperature rises and extreme weather occurrences are the

impacts of heat exposure have received more attention as a resul t of clima te change . Heat

and cold extremes have been linked to higher respirato ry morbidity in patient s with

chronic obstructive pulmonary disease. Alth ough the findin gs are not clear, it is critical to

understand characteristics that may change susceptibility to air pollution in people with

chronic obstru ctive lun g disea se. Next Lou et al. (20 19) conclude that previous

temperature variations and air pollution ca used by climate change have had a significa nt

impact on the mortality or morbidity of human disea ses and that cl imate change would

increase the se impacts. A study conducted by Buckley, Samet, and Richardson (2014) ,

said it has become normal practi ce to include air pollution in temperature research , this

method may not always be suitable. In this opinion, researchers use directed acycli c

graphs (DAGs) to show potent ial short-term link s between tem perature, air pollution , and

disease. Exa mine the causa l struc tures for estima tes of tem perature-related health

consequences .
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2.5 WIND SPEED

One of the contributing factors that influence air quality is wind speed. Wind spee d and

direction must be assessed to monitor air quali ty. It can help locate pollution sources and

provide a more acc urate picture of what is goi ng on in the atmosphere . Air quality and

emission levels are a pro blem not only in industrial and highly urbanize d regions but also

in typica l rural areas. According to a study by Coccia (20 21), it indica tes that cities in

low-wind regions have more days of air pollu tion than cities in high-wind regions, with 88

contaminated days compared to 65 polluted day s surpass ing PM I0 or ozone every yea r.

High wind spee ds increase gaseous and particul ate matter dispersion, acc ording to this

pre liminary result. In terms of health and present environmental issues, a study foun d that

low wind spee ds, as we ll as often high levels of air pollution that excee ded permissibl e

limits of ozone or particle matter, resulted in a higher number of COVID-19 affected

persons and death s Coccia (2020) . It indi cates that atmospheric stability, becau se of low

wind spee d, reduces the dispersion of gaseous and particulate mat ter, which can act as a

carrier of SARS-CoV-2 in the air, sustaining CQVID-19 di ffusion and producing public

health problem s. According to a finding don e by Y. Zhang (20 19) reported that seve re

win d speed, rather than average wind speed, was the most important meteorological

component impacting the change in Beij ing 's air quality index, as it created grea ter

atmospheric motion and turbulence, boosting air pollution diffusion and dilution.

Nonethe less, average wind speed and rain fall capacity were shown to have no subs tantia l

impact on air quality (Y. Zhang, 20 19). Apart from that , a study conducted in Krakow,

Poland indicated that wind speed and mixing-layer heigh t are in at least moderate

agreement with concentration values for various po llutants such as PM I 0, PM 2.5, N02,

NOx, CO , and C6H6 with a negat ive co rre lation coefficient which indicates that low wind

speed and low mixing-layer heigh t may be the primary cause of high concentrations of

the se compounds in the air, particularly during the winter months (Oleniacz et aI., 20 16).
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2.6 WIND DIRECTION

According to a conducted research made by Huang et al. (2019), seven different wind

directions with the angle of 0, 15, 30, 45 , 60 , 75, and 90 were studied in a long secluded

canyon. The numerical results of the study show that ambient wind direction gives an effect

to the wind flow pattern and the pollutants caused by traffic. Henry, Chang, and Spiegelman

(2002) also stated in their research where wind direction is a variable that is suitable to

check its relationship with the air pollutants by using Gaussian kernel. These nonparametric

techniques used are adequate to study the air quality and the science of atmospheric. As

for study research in Seoul, Korea by Kim and Guldmann (20 II ), wind direction during

the afternoon which is affected by the solar radiation produces a composite form of ozone,

which is one of the air pollutants. They were mostly scattered in the direction of the wind

blowing hence, increasing the gathering amount of the pollutions. Other researchers such as

Demirci and Cuhadaroglu (2000) conducted a study in the northeast of Turkey in Trabzon

to analyze the relationship between wind direction and pollutions which the result appears

as a weak relationship. It was stated in the study that those kinds of results may happen due

to the impact of the existing winds that were overlooked during the urban planning on that

located area . However, Guerra et al. (2006) found that there is a significant relationship

for the direction of the wind in the Southern Kansas region as it produces a high-level

concentration of pollutant matters throughout the whole study.

2.7 SOLAR RADIATION

Pollution and extreme weather events can alter how much and what kinds of light can

reach the Earth 's surface. Electromagnetic radiation emitted by the sun is known as solar

radiation. Using several technologies, solar radiation may be absorbed and converted into

useful forms of energy such as heat and electricity. Hourly variations in sunlight are also

caused by the Earth 's rotation. The sun is low in the sky in the early morning and late
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afternoon . At midday, when the sun is at its highe st position, its rays travel further through

the atmosphere. According to a study by Su et al. (202 1), air pollution has a signifi cant

weakening effect on solar radiation . In the study, relative humidity and air quality index

are used to modify the beam and diffu se solar radi ation models. The results show that the

adjusted models' calculated value is closer to the mea sured data and the order in which the

correction factors are applied has an impact on the result s. According to the findings, the

best corrective effect is to apply relative humidity first, followed by an air quality index .

The layer-by-layer decreasing solar radiation models can be more preci se and reliable

using this strategy. Furthermore, a study by Khodakarami and Ghobadi (20 16) attempts to

analyze solar radiation in term s of air quality to enh ance living conditions in metropolitan

cities , as well as examines and recommends solutions to air pollution and inversion

problems in metropolitan areas. The finding s of this study show that solar energy, as a

clean energy source, can help to mitigate the effects of urb an pollu tion . Furthermore, the

obtained result s show that solar energy can be used as an eng ine to induce turbulence in

static air masses and influence air layers on a city scale, resulting in significant pollution

reduction.

2.8 TIME

A study by EurekAlert (200 I) which con sists of teamwork of researchers, the

consequences of air quality towards nighttime and daytime was conducted in Phoenix,

Arizona. The result s found that the pollutants which come from the use of automobiles

such as commuters will be captured during the cold temperature in the nighttime. After

that, as the sunr ises, the heat of the sun will warm the ground causing the pollutants to

react quickly inside the layer of itself. Hence, the high concentration of ozone is found to

be significantly linked to time. Next , Talhelm (2017) made a study on what time the

lowest air pollution happened in a day by using the data of Beij ing that was gained by the

US Embassy. It is found that the lowe st air pollution occ urred between midday and the

12



end of the evening which is around 6 o'clock. The outcome was a bit different from

people's opinionated thinking since most people assume that good air would happen

during the nighttime. Meanwhile, according to Askari yeh , Vallamsundar, and Farzaneh

(20 18), the concentration of the pollutants was increasing inside the molecule of the worst

air quality during nighttime as the state of the atmospheric was solid, the heights of

reaction were low and the speed of the wind was low. The estim ation also found that air

pollution mostly appeared in rural areas during the period of the night.

2.9 CONCLUSION

The literature review is based on the previous studies that were conducted by other

researchers. For this study, the researchers used six independent variables which are wind

direction, wind speed, relative humidity, solar radiation, temperature and and time. These

independent variables were tested to see if they have any relati onship with the dependent

variable, which is air quality. Previous studies can also be used as guidance to determine

the factors that lead to air pollutants in Seremban. Furthermore, previous studies stated

that when analy zing air quality, it is neces sary to measure the following factors as it can

help to understand the chemical reactions that occur in the air. As a result, all of the

predi ctors listed are appropriate to be used in this study.
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CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

This chapter focuses on the methodological part of this research . Hence, this methodologi­

cal part contains information about the method, a process for the data analysis and archive

the objectives. Source of data, theoretical framework and method of analysis are elaborate

in this part.

3.2 SOURCE OF DATA

The data used in this research is secondary data. It referre d to historica l data structures of

variables that have alread y been collec ted, assembled, and interpreted at least once. This

data can be a form of new spaper reports, the annual reports of a particular department, or

the published report by a spec ific organ ization.

For this researc h, the secondary data was obtained from Malaysia's Department of

Environment (DOE) containing air quality (API), temperature, wind speed, relative

humi dity, wind direction, solar radiation, and time . A list of hourly data in Seremban was

taken from June to December 20 19 with 5135 samples . Based on the observation, the

lowest air quality reading was 19 (good) and the highest was 178 (unhealthy). Hence, the

air quality data will be categorized into three levels such as unhea lthy, moderate, and

good.
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3.2.1 Description of Variables

Based on Table 3. 1, the descripti on of variables display s a table of dependent variable and

predictor factors that may influence air quality, along with their descriptions.

Table 3. 1: Description of Variabl es
Variables
Air Quality

Temperature

Wind Speed

Relative Humidity

Wind Direction

Solar Radiation

Time

Description
0: API more than 100 and less than or equal to 200 (Unhealthy)
I : API more than 50 and less than or equal to 100 (Moderate)
2: API less than or equal to 50 (Good)
Calculated every I hours in a day
Unit of measurement: Degree Celsius
Calcul ated every I hours in a day
Unit of measurement : Meters per second (mls)

Calcul ated every I hours in a day
Percentage of moi sture in the air compared to
the maximum allowable level of
moisture in the air at a given temperature
Calculated every 1 hours in a day
Unit of measurement : Cardinal direction or in degrees
Calcul ated every I hours in a day
Unit of measurement: Watt per square metre (W/m2) in SI unit s
Unit of measurement: Day time (am) / Night time (pm)
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3.3 THEORETICAL FRAMEWORK

Based on Figure 3.1, the theoretical framework shows the air qu ality as the dependent

variable and it depends on relative humidity, temperature, wind speed, wind direction and

solar radiation

L" DEPE:'\ DE:'\T VARIABLES DEPE:,\DE;\, VARIABLE

AIR QUALITYWIND SPEED

TEMPERATURE

\\'11\'1) DIRECTION

RELATIVE HUMID ITY

~I========r-~. c--. -----

SOLAR RADIAnON

Figure 3.1: Theoretical Framework of Factors Influence Air Quality
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3.4 DATA ANALYSIS

3.4.1 Descriptive Analys is

In this research , a descriptive statistic is to describe basic features such as measure s of

central tendency (mean, minimum, and maximum) and measures of variability (standard

deviation) of the study. Descriptive statistics is the study dealing with method and data is

summarized, organized, and present in a suitable and instructive way. As an example,

graphical techniques are into measures of central tendency and measures of variability, it

provides simple summaries about the data and estimates togeth er with simple graphical

analysis.

Hence for this study, a stacked bar chart would be suitable to check on the air quality level

in Seremban from Jun e to December 20 19. It would define whe ther, durin g that day, the

air quality level is either unhealthy, moderate, or good. Thu s, descrip tive statistics are used

to get a clearer vision of the data.
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3.4.2 Chi Squa re Test of Independence

The chi-square test of independence, also known as Pearson's chi- square test or chi-square

test of assoc iation, is used to dete rmine whether there is an assoc iation between

categorical variables. It is a non-parametric test that can only compare categorica l

variables and cannot make comparisons between continuous variables or between

categorical and continuous variables. Thi s test also produce result of a contingency table

which analyzed the data. A contingency table, also known as a cross-tabulation is a table

where data is categorised using two categorical variables, in which one variable appears in

the rows and the other in the columns.

For this study, variable time and air quality is used to achieve the second objec tive. Using

chi square test of independence, it would determ ine whether there is an association between

both variables or not. Before that, there are four assumptions must be met in order to use

this test and trust its results, two of it will be analyzed using SPSS Statistics;

I . Two variabl es should be measured at an ordinal or nominal level.

2. Both variables should consis t of two or more categorical , independent groups.

3. Independence of observations. Thi s mean s that the subjects in each group have no

relation with one another.

4. Expect ed value of cells in the contingency table should be 5 or greater in at least 80%

of cells.
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3.4.3 Ordinal Logistic Regression Analysis

Ordinal logistic regres sion, often known as ordinal regre ssion , is a type of regression that

uses one or more independent variables to predict an ordinal depe ndent variable. It can be

con sidered as a generalization of either multiple linear regre ssion or binomial logistic

regre ssion. Ordinal regre ssion, like other types of regre ssion , can predict the dependent

variable through interactions between independent variables .

For this study, dummy variables are created for the dependent variable which is air quality,

and it follow s the guidelines from the Department of Environment. The air quality was

constructed in order with categories of "Unhealthy", "Moderate" and "Good".

This model refers to which factors influence the most on the response variab le which

contains temperature, wind speed , relative humidity, wind direction and solar radiation.

By using ordinal logistic outcomes, it will help to achieve the third objective which is to

find the significant factors that influence air quality in Seremban.
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a) Assumptions of Ordinal Logistic Regression

The se assumptions shou ld be evaluated in order, because if an assumption violation is not

correctable, ordinal regression will no longer work. If these assumptions are not met, the

findings of ordinal regression may not be valid.

1. Response variable is measured on an ordinal level. Ordinal level is a variable that

has two or more categories, where only catego ries can be ordered or ranked . For this

study, air quality, the dependent variable is measured in an ordinal level that has three

categorie s. It was constructed in order with categories of "Unhealthy", "Modera te"

and "Good" .

2. One or more of the independent variables are either cont inuous, categorica l, or

ordin al. When using SPSS statistics to do an ordinal logistic regress ion, it cannot be

considered as ordinal variables. Therefore, the independent variables that will be

used in ordin al logistic regression to meet the third objective which are wind

directi on, wind speed , relative humidity, solar radiation and temperature are

continuous and calc ulated in hourl y.
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3. There is no multicollinearity. Happen when two or more independent variables are

significantly connected with each other. In ordinal regression, determining if there is

multicollinearity is an essential part. There are three ways to detect a

multicollinearity existence. Firstly, determine which pair of independent variables is

strongly related by get the correlation matrix. Next, identify correlations between

independent variables using variance inflation factors (VIF) and assess the strength

of the correlation. A value of I denotes that there is no relationship between

independent variable and any other variables. Value between I and 5 indicate a

moderate correlation while more than 10 indicate critical levels of multicollinearity

with poorly estimated coefficients. Lastly, checking from the value of tolerance

which is below than 0.2, it shows multicollinearity problem exist.

4. Proportional odds, where each independent variable has an identical effect at each

cumulative split of the ordinal dependent variable, and it is a fundamental

assumption for this type of ordinal regression model. The assumption score test is

insignificant at the five percent level of significance, assuming that data satisfies the

proportional odds assumption. In this study, by looking at the value of predicted

probabilities in the test of parallel lines will identify how well the ordinal regression

model predicts the dependent variable. When the proportional odds assumption

gives non-significant results, this means the assumption is sati sfied.
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b) Ordinal Logistic Function

This research interested in unhe althy air quality and SPSS Statistics will treat good air

quality as the reference category. The purpose of the function below is to find the best fit

line for ordinal logistic regression with valid for proportional odds assumption.

where XI : Temperature

X2 : Wind speed

X3 : Relati ve humidity

X4 : Wind direction

Xs : Solar radiation

Y : 0: more than 100 and less than or equal to 200 (Unhealthy)

: I : more than 50 and less than or equal to 100 (Moderate)

: 2: less than or equal to 50 (Goo d)
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c) Model Fitting

This section will improvise the model to help the research on forecasting the outcome

value. It will be consider ing a model that does not include any explanatory variables with

a model which includes all the explanatory variables. Then , the final model will

different iate from the baseline to conclude whethe r there are significant improvements in

the model fit of data.

The significant value from the model fitting will be used and compared to the level of

significance 0.05. The result of the final model considered fits the data as the value of the

significance is less than 0.05. As can be seen, acc ura te predict ions would be generate d by

the model rather than esti mating the probabilities of the outcome values.

d) Goodness of Fit

The ' Goo dness of Fit' table defines the value of Pearson Chi-Square and Deviance Chi-

Squ are statistics which help discover the fitness data of the model. In this analysis, the

p-values will be compare d to 0.05 and they need to be larger than the level of significance

to conclude the data as a good fit.

x2 = L (Observed - Expected )2

Expected
(3.2)

Hence that, as the p-values are not significant, the study wou ld fail to reject the null

hypothesis and sugges t that the model is a goo d fit.
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e) Pseudo R-Square

In the regression model, R-Squared is used to estimate the coe fficient of determination . It

would indic ate the proportion or percentage of the total variation in the air quality

explained by variation in the temperature, wind speed, relative humidity, wind direction

and solar radiation. The function of R squared is to adjust the scale of the statistic cove r

from 0 to 1.

Three approximate statistic s of R-Squared to be computed such as Cox and Snell ,

Nage1kerke and McFadden. As in logistic model, a small value of R-Squared is

considered poor since it shows the performance of predictor variab les to the air quality.

Other than that , R squared value cannot be negative; the value of R squared will increase

when more predictors are added to the model.

f) Parameter Estimates

The function for parameter estimates is to analyze the effect of each predictor variable.

For quantitative term s, it represent s the change in response affected by a one-unit change

in the predictor while all other predictors rem ain constant. The coe fficient unit s of

measurement are the predictor units of response per unit. Meanwhile, for the constant

variable, when all predictors are zero and the unit s of measurement are the same as the

response variable, the coefficient for the constant term equals the response.
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Thus, reject null hypothesis to conclude the parameter is not equal to zero and contributes

to the model when the p-va lue is less than significa nt value 0.05. Furth erm ore, a

coefficient spec ifies the strength of predictors contribution, for more likely near to zero the

coefficient shows that variable has sma ll impact on the result. Oth er than that, the

direction of the relationship is indicated by the sign of the coeffic ient while confidence

interval indic ates the range in the estimate for the assumption of normally distributed

erro rs. As a result , it concludes the factors is significant.

3.4.4 Summary of Data Analysis

Table 3.2 summarises the data analys is for eac h objective, along with the method of analys is

used .

Objectives
Table 3.2: Summary of Data Analysis

Method of Anal ysis
To analyse the air qualit y
level in Seremban

To find an association between
time and air quality level in Seremban
To identify the significant factors
that influencing air quality in Seremban
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3.4.5 Conclusion

In conclus ion, there are three objec tives to be met in this study. The descriptive analysis

wou ld present the data in an info rmative way with graphical technique . It is useful in

showing the air quality level in Seremban by using a stacked bar chart. Next, the

chi-square test of independe nce help s find any associ ation between time and air quality

levels in Seremban. It also prod uces a continge ncy table to study the corre lation between

the two variables and to show the frequency distribution of air qua lity levels given the

occurrence of time. Lastly, ordi nal logistic regression will identify the significant factor

influenc ing air qualit y in Seremban . Procedu res that need to measure in the anal ysis are

multicollinearity, proportional odds, model fitting, the goodness of fit, Nagelkerke

R-squared, and parameter estimates. A prediction model of the probability facto r

influencing the air quality will eventually help ident ify the cause of air quality and make

Seremban a healthy enviro nment with good air quality.
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CHAPTE R 4

RESULT AND DATA ANALYSIS

4.1 INTRODUCTION

In this chapter, the findings of this study were displayed and briefly discussed the

outcomes . Descriptive analysis, chi-square test of independence, and ordinal logistic

regression were used in this study to analyze the research objectives.

4.2 DESCRIPTIVE ANALYSIS

In this ana lysis, five independent variab les were used such as wind direction, wind speed,

relative humidity, solar radiation and temperature. It contains the measures of central

tendency (mean, median and mode), variability of descr iptive statistic (standard deviati on)

and a stacked bar chart.
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4.2.1 Measure of Central Tendency and Variability

Table 4.1: Measure of Central Tendency and Variability
Wind Wind Relative Solar

Tempera ture
direction speed humidity radiation

Mean
Minimum
Maximum
Standard Deviation

159.42 1.01 79.54 150.07
.000 .000 42 .22 .000
359.8 6.89 96.64 964 .85
103.68 .98 11.37 225.42

27.29
2 1.21
34.66
2.93

From the Table 4.1, there are five independent variable s used to meas ure central tendency

and variability of descriptive statistics. Firstly, the variabl es wind direction contained

159.46 for mean, .000 for minimum value, 359 .8 for maximum value, and 103.66 for

standard deviation. Next , for variables wind speed, the average value is 1.0 1, the

minimum is .000, the maximum is 6.89, and the standard deviation is 0.99. Other than

that , variables relative humid ity obtained mean at 79 .54, minim um value at 42 .22,

maximum 96.64 and 11.34 for standard deviation. Furthermore, the average value for

solar radiation was 150.09, with .000 for minimum, a maximum of 964.85 and the

standard deviation at 225.45. Temperature was the last variable , with a mean of 27.29, a

mini mum of 2 1.21, a maximum of 34.66, and a standard deviation of 2.93 . In conclusio n,

the most influenti al variables for measuring central tendency are wind direction and solar

radia tion, however for the variability of descriptive statistics, solar radiation had the

larges t standard deviation of all the variables and wind speed had the lowest.
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4.2.2 Stacked Bar Chart

Table 4.2: Frequency of Air Quality Level
Freq uency Percentage

Good
Moderate
Unhealthy

1350 26.29%
3475 67.67%
310 6.04%

Bar Ch art of Air Quality Level

60

1:., 40......,
n,

co

~6.29%

67.67%

0'--- ..1---- - - - - - - ..........---"--------.......'--'---- - ......""""'- - - '""'---- -
Good Moderate

AirQuality

Unhealthy

Figure 4.1: Bar Chart of Air Quality Level

The frequencies of each air quality level are shown in Table 4.2. The highest frequency was

3475 at 67.67 percent, which indicates a moderate air quality level. The second highest

frequency was good air quality at 1350 frequencie s with 26.29 perce nt. Meanwhile, the

lowest frequency was 3 10 frequency with 6.0% unhealthy air quali ty level.
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Monthly Stacked Bar Chart by Air Quality
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Figure 4.2: Monthly Stacked Bar Chart by Air Quality

AirQuality
_ Good
_ Moderate
_ Unhealthy

A stacked bar chart in Figure 4.1 was used to identify the air quality in Seremban from

June to December 2019. It indicate that the air quality can be categorized as good,

moderate , or unhealthy. The percentage of air quality is represented on the Yaxis, whi le

the six months of air quality is repre sented on the X-axis. Hence, SPSS was used to create

a stacked bar chart.
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Based on Figure 4.1, the good reading in June is lowest comp ared to moderate which is

6.43 % good and 7.59% for moderate. While moderate is highest (13.71%) than good

(0.78%) in July. However, there is no good reading in Augu st, since all air quality is

moderate by 14.49%. There is 6.04% for unhealthy and 7.98% moderate in September. It

can see among all the months, only September has unhealthy reading. This issue has also

been discu ssed in Berita Harian, written by (Jam al, 2019 ) about the forest fires in Sumatra

and Kalimantan, Indonesia was caused cross border haze and affected in increased air

quality readings in Seremban during September. Due to that, Haze Action Plan was

activated by monitoring and conducting patrols in agricultural areas to ensure there are no

open burning activities which would exacerbate more air quality during September. Other

than that , for October, it shows a good reading of 2.53% and 11 .95% for moderate

reading.

Meanwhile, in November it was 5.59% for good and 8.43 % for moderate. Furthermore,

a good reading is highest (10.96%) compared to moderate (3.52%) in December. Thus, it

can be concluded that the level of air quality in Seremban was in moderate level from June

to December 2019 .
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4.3 CHI SQUARE TEST OF INDEPENDENCE

Variable time was categorized as DayTime and NightTime. Hence chi-square test of

independence is used to determine whether there is an association between time and air

quality level in Seremban. Other than that , a contingency table was used to shows the

frequency distribution of air quality level given the occurrence of time.

4.3.1 Contigency Table

Table 4.3: Cro sstabul ation
Time
DayTime

Air Quality Good Count 751
Expected Count 731. 1
% within Air Quality 55.6%

Moderate Count 1859
Expe cted Count 1882
% within Air Quality 53.5%

Unhealthy Count 171
Expected Count 167.9
% within Air Quality 55.2%

Total Count 278 1
Expected Count 2781
% within Air Quality 54.2%

NightTime
599
618 .9
44.4%
1616
1593
46.5%
139
142.1
44 .8%
2354
2354
45.8%

Total
1350
1350
100%
3475
3475
100%
310
310
100%
5135
5135
100%

From the Table 4.3, The tota l sample size for moderate air quality was 3475 , followed by

good at 1350, and unhealthy at 310. As a result , during the day and night, the air quality

is mostly at a moderate level. During daytime the good air qual ity is higher (55.6%) as

compared to moderate (53.5%) and unhe althy (55.2%) while moderate air qua lity is the

highest (46.5%) compared to good (44.4 %) and unhealthy (44. 8%) during nighttim e.night

time.
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4.3.2 Chi-Square

Table 4.4: Chi Square Test
Asymptotic

Value df Significance
(2-sided)

Pearson Chi-Square 1.916 2 .384
ocells (0.0%) have expected count less than 5. The
minimum expected count is 142.11

From Table 4.4 , the chi square assumption was met since there is no cells had an expected

count less than 5 and less than 20%. The value obtained for Pear son chi-square test statistics

is 1.916 . It is found that the p-value of test statistics (0.384) more than significant (0.05) .

As a result , the null hypothesis was failed to reject where there was insufficient evide nce to

conclude the association between time and air quality level. Hence, there is no association

was found between time and air quality level in Seremban.
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4.4 ORDINAL LOGISTIC REGRESSION

Ordinal Logistic Regression method was used to determine which factors affect the air

quality in Seremban. Before that , there are four assumptions to be fulfilled, and two out of

them will be examined by using SPSS Stati stics which are the existence of multicollinearity

and finding the proportional odds from the study.

4.4.1 Ordinal Dependent Variable

To meet the assumptions, firstly, dependent variable should be meas ured at the ordinal

level. Ordinal level are variable that have two or more cate gorie s, where only categories

can be ordered or ranked . Thi s study focused in unhealthy air quality. Thus, air quality as

dependent variable were con structed in order with categories of "unhealthy", "moderate" ,

and "good" which depicts how good or bad the air quality was .

4.4.2 Independent Variables

In this ordinal logistic regres sion , all of the independent variables obtain are continuous.

All independent variables which are wind direction, wind speed, relative humidity, solar

radiation, and temperature were calculated in hourly and esse ntial in defining air quality

level in Seremban.
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4.4.3 Multicollinearity

Table 4 .5: Coefficients Table

Variable
Collinearity Statistics
Tolerance VIF

Relative humidity 0.097 10.358
Temperature 0.093 10.720

Table 4 .5 show the value of Tolerance and VIF for each independent variable. If value of

tolerance is below 0.2 and VIF greater than 10, multicollinearity problem exist. As seen in

the Table 4 .5, relative humidity and temperature are the two independent variables with

the smallest tolerance values which less than 0.2, with 0.097 and 0.093, respectively.

Next, the two independent variables with the highest value of variance inflation factor are

relative humidity and temperature, with 10.358 and 10.720 , respectively. Thus, this

indicates that multicollinearity is present. Relative humidity and temperature have a

strong relationship with at least one of the model 's other predictions. To meet the

proportional odds assumption, both variables must be removed at the same time. If just

one variable is removed, the proportional odds assumption will not be satisfied and the

ordinal logistic regression' method cannot be used in this study. Therefore, these two

variables has been removed from the study.
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Table 4 .6: Correlation Ma trix
Wind Wind Relative Solar Temperature

direction speed humidity radiation
Pearson Correlation 0.103 -0.083 0.137 0. 108

Wind direction Sig (2-tailed) 0.000 0.000 0.000 0.000
Pearson Correlation 0. 103 I -0.597 0.5 27 0.612

Wind speed Sig (2-tailed) 0.000 0.000 0.000 0.000
Pearson Correlation -0.083 -0 .597 I -0.728 -0.946

Relative humidity Sig (2-tailed) 0.000 0.000 0.000 0.000
Pearson Correlation 0.137 0.527 -0.728 I 0.760

Solar radiation Sig (2-tailed) 0.000 0.000 0.000 0.000
Pearson Correlation 0.108 0.6 12 -0.946 0.760 I

Temperature Sig (2-tailed) 0.000 0.000 0.000 0.000

The exis tence of multicoll inearity can also be detected using a corre lation matrix. It

iden tifies wh ich pair of independe nt variables are strongly related. According to Krehbiel

(2004), said that general rule of thumb is if the value of correlation coefficient is greater

than 0.8 or less than -0 .8, then multicollinearity exists. As seen in the Table 4.6, variables

relat ive humidity and tem perature are highl y corre lated because the corre lation coefficient

is -0 .946 which indicates a strong negative relationship exi sts between the two predictor

varia bles, but temperature does not corre late with other variables. Hen ce, only relat ive

humidity will be rem oved according to Table 4.6 .
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Table 4.7: Coefficients Table

Variable

Wind direction
Wind speed
Solar radiation

Collinearity Stati stics
Tolerance VIF
0.980 1.020
0.721 1.387
0.715 1.399

After removing variables relative humidity and temperature from the mode l, the results

are presented in Table 4.7. As all of the values for tolerance more than 0.2 and values for

variance inflation factor (VIF) less than 10, no multicollinearity exists and the assumptio n

is satistfied.

4.4.4 Proportional Odds

Table 4.8: Test of Parallel Lines
Model Sig
General .297

Based on Table 4.8, it is related to the last assumption of ordinal regression which is

proportional odds . It is a fundamental assumption for this sort of ordinal regre ssion model

and is no longer valid if the assumption is violated. It can be seen that , the p-va lue

(0 .297), is greater than significant value of 0.05. Hence , it indicated that each independent

variable which are wind direction, wind speed and solar radiation has an identical effect at

eac h cumulative split of the air quality. Thus, the main assu mption of the ordinal

regression is satisfied.
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4.4.5 Fitness of Model

Table 4.9: Fitness of Model
Model Sig.
Model Fitting .000
Pearson .363
Deviance 1.000

Table 4.9 above consists of two measures in Ordinal Logistic Regression which are model

fitting and goodness of fit. Both measures will be evaluated using their significant values

and help the study to check whether the model is a good fit for the data or not.

Acco rding to Table 4.9, the result for model fi tting (p-value = 0.000) is less than 0.05

hence, it can be concluded that the final model is a good fit for the data. Meanwhile, both

sign ificant values of Pearson (p-va lue =0.363) and Deviance (p-va lue = 1.000 ) are larger

than the level of significant 0.05. As for that , it can be assumed that the model is having

goodness of fit.

4.4.6 Pseudo R-Square

Table 4. 10: Pseudo R-Square Table
Cox and Snell .006
Nagelkerke .007
McFadden .004

The nature of the outcome and the predictor variables play a role in determining a good

value of R-Squared. According to Table 4.10, the Pseudo R-square values (e.g. Nagelkerke

=0.7%) indicate that there is a small amount of variatio n in the level of air quality. Thi s

may be due to the reason of having various facto rs that affect the air quality in Seremb an.
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4.4.7 Parameter Estimates

Table 4.11: Parameter Estimate Table
Estimate Sig.

Threshold

Location

Air Quality=O
Air Quality=l
Wind Direction
Wind Speed
Solar Radiation

-3.038 .000
.756 .000
-.001 .000
-.099 .006
S.129E-S .742

Table 4.11 shows the regression coefficients and significant tests for each of the

independent variables in the model. Based on Table 4.11, wind direction (p-value = 0.000)

and wind speed (p-value = 0.006) were statistically significant towards air quality as both

significant values were less than the significance level of 0.05. However, solar radiation

(p-value = 0.742) was not a significant predictor for this study since the significant value is

larger than 0.05, where can be assumed as does not affect the air quality.

[Ileo = - 3.038 - O.OOlxI - 0.099x2+0.0000SX3

[Ilel = 0.756 - O.OOlx) - 0.099x2 +0.0000SX3

(4.1)

(4.2)

In conclusion, wind direction is a significant predictor of air quality in Seremban. One

degree increase in the variable wind direction is associated with the decrease in the log

odds of being in unhealthy air quality level versus good air quality level in the amount of

0.00 1. Based on Kim and Guldmann (20 11) research study, air pollutants did produce

when the wind direction is on a daytime. This situation is same as in the conducted study

where the ozone did appear at the same time. The ozone was flowing together with the

wind direction and increasing the amount of ozone.
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In addition, wind speed also a significant predictor of air quality in Seremban. One meter

per second (mls) increase in the variable wind speed is associated with the decrease in the

log odds of bein g in unhealthy air quality level versus good air qua lity level in the amount

of 0.099. As in both studies of Coccia (202 1) and Y. Zhan g (20 19), the region of the low

wind often to have an impact on the air quality index.

4.5 CONCLUSION

In conclus ion, the three objectives of this study have been achieved. From June throu gh

December, a stacked bar chart was used to show the readings of good, moderate, and

unhe althy air quality and assists in determining which month the performance of

unhealthy air quality began to increase in Seremban. Thus , objective one has been met in

analysing the air qualit y level in Seremban. Oth er than that, the second obje ctive in this

study was to find any association betw een time and air qualit y level in Seremb an. Since

variable time was divided into "Daytime" and "Nighttime", the Chi -Squ are Test of

Inde pendence was applied to identify the relation ship between time and air quality level.

However, the p-value test stat istic was greater than level of significance of 0.05, thu s it

concludes tim e change had no effect on air quality level in Seremban. Furthermore, the

third objective was to ident ify the significant facto rs that influence air qual ity in

Seremban. Since variables relative humidity and tempe rature gained the value of variance

inflation more than 10 and tolerance value below 0.2, therefore those two variables were

excl uded. Wind direction and wind speed are the only two facto rs that influence air

quality in Seremban, however solar radi ation is not a significant factor that influence the

unhealthy air quality.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 CONCLUSION

Air quality need s to be well taken care of, and an immense problem towards the people

may occur if the air pollution happens around places. Therefore, this researc h was

condu cted based on the data obtained in Seremban from June 20 19 unti l December 20 19.

The goals of study are to analyse the level of air quality in Seremban, finding an
Ii I

association between time and air quality level and identify the factors' that lead the air

quality.

~
The first objective of this study is to analyze the air quality level in Seremban, which was

achieved using a stacked bar chart. It concl uded that the highe st percetage of good air
~

ff
qua lity is in December 2019 with 10.96% while the least percentage is 0.78 % during July

2019 . August 2019 achieved the most moderate air qualit y with 14.49 ~ in a month and
i

the least perce ntage was during December with 3.52%. There was also r f orded unhealthy

"air qua lity which is only in September 2019 with a percentage of 6.04 . ' Also, a central

tendency which contains mean , minimum, and maximum, and vari~bility which has

standard deviation ; were measured to describe the basic feature s d~ the descriptive

analysis. In summary, wind direction gained the highest value of mean with 159.42 . Also,

solar radiation had the highest value of maximum with an amount of 964.85 . Wind

direction, wind speed , and solar radiation had the lowest readin g of minimum value with

0.000 . Meanwhile, solar radiation obtained the amount of 225.42 as the highest value of

standard deviation among the other variables.
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The second objective of this study is to find an association between variable time and the

air quality level in Seremban. Method used for this particu lar objec tive is the Chi-Square

Test of Independence. Variable time is categorized into two categories such as "DayTime"

and "NightTime" . According to the result achieved with the used of SPSS Statistics, there

is no enough evidence to conclude that there is an association occured among time and the

air quality level in Seremban.

Th e third objective is to identify the significant factors that influence the air quality in

Seremban where the factors are identified by using the Ordinal Log istic Regression method.

It is found that, there are two significant variables which are wind speed and wind direction.

Other than that, solar radiation is found as not significant, mea ning that it is not the factor

that influences the unhealthy air quality in Seremban. As a conclusion, all three objectives

are met for this study.

42



5.2 RECOMMENDATIONS

There are some recommendations for the future research to be improve and more precise

for conducting the study. Firstly, it is recomm ended to the future researchers to conduct air

quality readings in the mornin g and prevent collecting air quality readings at night because

the solar radiation is expected to be zero. Hence, the output of analyse the data will be

affec ted. Furthermore, air polluti on likely to be happen more in the morning compared at

night. There is research from (Awang et al., 200 1) stated during the morning peaks, the

air quality is higher compared in the evening peaks. It because the traffic density is height

and wind velocity are usually low in the morning. Next, the future researchers can conduct

research in areas where there are more vehicles on the road , as well as an active sectors of

the manufacturing industry. Hence, avoid selecting rural locations since they might reduce

the outcome of unhealthy air quality. Thus, places with a high popul ation , such as urban

centers, will help to obtain more data on air quality for researchers to identify which are

the most factors influenced air quality. Other factors that may influence air quality, such

as pressure and rainfall , can be studied further by future researchers. Furthermore, may

consider to add factors from previ ous study by Wei (20 14) which are traffic index and the

day's air quality. Lastly, future researchers may consider include additional time periods in

the research since the finding s will be more accurate and the data of air quality for "good",

"moderate" and "unhea lthy" are balance in the next research.
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APPENDICES

Research Schedule:

Act ivities / Week I 2 3 4 5 6 7 8 9 10 II 12 13 14

Ident ifying top ic proposal / /
Pre paring and presenting prop osal / /

Designing and discussing inst ruments / /
Coll ectin g secondary sources / /

Anal yzing data /
Drafting report / /

Preparing present ation /
Presenting report /

Revising final report /

Descriptive Analysis :

Descriptive Statistics

1'1 Minimu m Ma)imum Mean Std. Deviation

wind_direction 5135 .000 359.796 159 .45091 103.661886

wind_speed 5135 .000 6.885 1.01190 .978477

relative_humidity 5135 42.217 96.644 79.53831 11.369375

solarjadlanon 5135 000 964.850 150.08522 215.445150

ambient_temperature 5135 21.207 34.658 27 29275 2.931164

Valid N (llstwlse) 5135

Second Objective (Chi Square Test of Independence):

Crosstabulation
Case Processing Summary

(, 3ses

I I II

lyli s si n ~1

Pel cent

Tot31

II

AirQuality * Tim e 5135 100.0% o
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0.0% 5135 100.0%



AirQuality ' Time Crosstabulation

Dayllight

DayTime IliglltT lme Total

AirQuali ty Good Count 751 599 1350

Expected Count 731.1 6189 1350 .0

% within AirQual lty 55.6% 44.4% 100.0%

Moderate Count 1859 1616 3475

Expected Count 1882.0 1593.0 3475 .0

% within AirQuality 53 .5% 46.5% 100.0%

Unhealthy Count 171 139 310

Expected Count 167.9 142.1 310.0

% within AirQualitf 55.2% 44.8% 100.0%

Total Count 2781 235 4 5135

Expected Count 278 1.0 235 4.0 5135 .0

% wit hin AirQual ity 54.2% 45.8% 100.0%

Chi-Square Tests .
Chi-Square Tests

Pearson Chi-Square

likellhooo Ratio

linear-by-linear
Association

rJof Valid Cases

Value

1.916"

1.918

.780

5135

of

Asym ptotic
Significance

(c-sloeo)

_384

.383

377

a.O cells (.0%) have expected count less than 5. The minimum
expected count is 142.11.

Third Objective (Ordinal Logistic Regression Analysis):

Multico llinearity

Coefficientsa

Co:, lIlne3lit, ~:' t ,) tlS tl( s

To:oI el3nce , IF

1 w in,j_d ile ctlon

wlIl d_speed

lelati, e_humldity

solal_ la,jlallon

3mloienUenwel 3ture

3. De ~· en d €'nt variable: AirOuality

.958 1.043

553 1 808

097 10 358

411 2.435

.093 10.720
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Model

Coefficientsa

Collinearity Statistics

Tolerance VIF

w ind_direction

w ind_ speed

sola r_rad iation

.980

.721

.715

1.020

1.387

1.399

a. Dependent Variable: AirOuality

Case Processing Summary

Case Processing Summary

Marginal
I I Percentage

AirOuality Unhealthy 310 60%

Moderate 3475 67.7%

Good 1350 26.3%

Valid 5135 100.0%

Missing 0

Total 5135

Mode l Fitting Information

Model Fitting Information

-:' Log
Mode l Likelil l ood Cll i-Square

Intercept Only 80 58 .737

Fina l 8029 .433 29.304

Link fun ction: Logit.

Goodness-of-Fit

Goodness-of-Fit

df

3

Sig

.000

Pea rs on

Deviance

Cll i-S':IL/3Ie

10304 .457

80:'6.660

df

10:'55

10:'55

.363

1.000

Link fun ction : Logit.

Pseudo R-Square
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Pseudo R-Square

Cox and Snell .006

Nagelkerke .007

McFadden .004

Link function: Logit

Parameter Estim ates
Parameter Estimates

Estimate Std Error Wald ,j f

Threshold [AirQuality= 0) -3.038 .081 1407.039

[AirQuality= 1) .756 .060 160.520

Location wind_direction -.OOt .000 16.721

wi nd_speed -.099 .036 7.499

solar_rad iation 5.129E-5 000 .109

Link function: Logit.

Test of Parallel Lines

Test of Parallel Linesa

95% Confidence Interval

Sig Lowel s ouno UI)per Bound

000 -3.197 -2.879

.000 639 .873

.000 -.002 -.001

.006 -.170 - 028

.742 000 .000

Mode l

-::! Log
Like lill oocl Chi-S quare df Sig

Nu ll Hypoth esi s 8029.433

Gene ra l 80 25.744 3.689 3 .:!97

Th e null hypothe sis states that the location para me ters (s lope
coefficients) are the sa me across respon se categories .

a. Lin k fu nction Logit

- Da tas et: ...~~~---

~. _ .

~ dal. "API , -.d_dM-et1Ofl '_1CtSP'"d ) r" . ""'_hu!Tlldlty
1 01.Jun·2019 " 32... ssa " 000
2 01-Jun·2019 4S 35280 9 43' 94000

J 01.Jun·2019 . \ 45 309 616 94000

• 01.Jun·2019 ' 6 ] 166 14 J02 94 000

5 01-Jun·201g " 322])4 071 94 000

6 01·Jun·2019 " 331969 ' \4 93850

7 01-Jun·201g " 2] 297 J07 92 fa3

• 0'·)uo·2019 " 215]07 367 92]33, 01·Juo·2019 " 318]18 293 92 261

10 01·J un-2019 " 66 017 2" 61;<'61

11 01·Jun-2019 " 3339]5 100 16 667

12 01.Jun·2019 " 2100 48 6J2 722 34

13 Ol.Jun·2019 ., 237!1€2 1125 70 43.1

" 01.Jun-2019 " 197 405 '98 65733

1\ 01·)uo·2019 " 215688 1 639 68569
16 01-Jun·2019 " 2206]5 20 16 81 150

17 01.Jun·2019 JJ 226 846 16 02 77850

" 01·Jun·2019 " 240 006 136. 75900

19 01.Jun· 2019 42 290 207 96' 77361

20 01·Jun·2019 42 311367 621 83250

21 01.Jun·2019 4l 42 686 701 866$0

22 01.Jun·2019 4\ 6E832 7J7 87$17

23 01.Jun·2019 ' 6 33828 ' GO 87 667
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000

000

000

000

000

000

000

19 556

139 847

~6 356

635 031

547824

422 047

226801

6241 1

270812

1520 SJ

78 493

6982

000

000

000

25218

251 20

24 930

24683

24892

2477 4

24574

24273

24 505

26598

29392

31069

30988

319 17

31533

28563

28859

29 442

29 266

280G-t

26 967

26630

26329

£ AIfQu"ty .. lime

Hu lthy 00 00

Hea lthy 01 00

Hu l1hy 02 00

Hulthy OJ OO

Hu lthy04 00

Huithy 05 00

HU Ithy 06 00

Hn lthy 0700

Hea lthy 0800

H~a lt h y 0900
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Health)' 11 00

Hea lthy 1200
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Healthy 14 00
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