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[bookmark: _Toc509741821]Introduction
[bookmark: _Toc509741822]Background Information 
Japan is the third largest automobile market in the world, after China and United States. It exports over 40% of its car and trucks maintaining the most automotive market in the industrial world.  In 2008 alone, Japan exported 60% of its truck and cars, with North America and Europe importing most of these vehicles (AAPC, 2018). Over the last two decades, US exports to Japan 183000 trucks and cars, compared to 16.3 million vehicles exported from Japan to the United States.  By 2012, America had imported over 96 million vehicles from Japan (Jama, 2018). On the contrary, the American trucks and other mortal vehicles are quite unpopular in Japan. 
Typically, American automobile industry such as Ford, General Mortals to Doge has increasingly lost industrial control not only in the world of the automotive market but also in the United States.  On the contrary, Toyota, Honda, and Nissan command the highest usability not only in Japan but also in the United States (Carley et al., 2016). Efforts to explain the rising popularity of the Japanese vehicles in the United States are often unclear and unsatisfactory. Some economist, researchers, marketers claims that Japanese have exploited the open market policy while some credit the cost and the size of the Japanese vehicles as a reason why Americans have increasing been fond of Japanese Automobile (Rojon & Saunders, 2012). For others, Japanese automobiles come with more sophisticated technology, hybrid ingenuity and functionality, smart diesel alternatives and limitless customizable features.  
With increasing energy and gas crisis over the past few decades, however, one would question whether Americans prefer Japanese care for its longer gas mileage or just for other named features (Qawasmeh, 2017). As such, this project is set to assess whether it’s right or just a myth that Japanese car has longer gas mileage than those of the United States. We hypothesize therefore that Japanese cars have higher gas mileage compared to those of the United States. The project was consequently set with an objective of comparing the performance of automotive gas mileage of a Toyota Automotive with that of a similar automotive from the Ford.  
[bookmark: _Toc509741823]General Objective  
The aim of this project studies and compares the performance of automotive gas mileage for Toyota and Automotive from Ford.  
[bookmark: _Toc509741824]Specific Objectives
1. To assess the differences in the gas mileage between Toyota Hilux and Ford F-Series over an estimated distance.
2. Assess the descriptive characteristic of the sample and participant used 
[bookmark: _Toc509741825]Research Questions
Is there a statistical difference between the gas mileages of Japanese Toyota Hilux with that of Ford F series for an estimated distance?  
[bookmark: _Toc509741826]Hypothesis
[bookmark: _Toc509741827]Null hypothesis (H0)
There is no statistical difference between the gas mileages of Japanese Toyota Hilux with that of Ford F series for an estimated distance.
[bookmark: _Toc509741828]Alternative Hypothesis (H1)
There is a significant statistical difference between the gas mileages of Japanese Toyota Hilux with that of Ford F series for an estimated distance
[bookmark: _Toc509741829]Rationale of the Study
Although the project used a simple quantitative researcher, there was no randomization of samples or study subject. A simple no experimental method was used to compare gas mileage in a gallon for Japanese Toyota Hilux with that of Ford F series over one mile. The researcher issued questionnaires to collect data on estimated gas use by either Japanese Toyota Hilux with that of Ford F series in one mile. The data was then tabulated and analyzed to assess whether there were any statistically significant differences in gas mileage in gallon over a distance of one mile for Japanese Toyota Hilux with that of Ford F series. The results from this project would help debunk the popular notion that Japanese vehicles have higher mileage than American made automotive.  This information would not only be useful to consumers but will also inform policymakers, marketers and automotive companies on the usefulness of Gas mileage in manufacturing automotive.  
[bookmark: _Toc509741830]Assumptions
The project assumed that both the Japanese Toyota Hilux with that of Ford F series had the same mechanical status, similar millage before the tests, same histories and the drivers were all competent. The project also assumed that all participant questioned derived in the same kind of road and had similar traffic environment. 
[bookmark: _Toc509741831]Limitation of the study
Although this project offers valuable insights on the fuel economy, the project was not performed under controlled conditions. Such controlled conditions would have included car mileage, mechanical condition, the driver, driving speed, Fuel Company used and ultimately the mental and psychological status of the driver.
[bookmark: _Toc509741832]Importance
Mileage comparison and automotive has been there for decades. With the increasing popularity and the rise of the Japanese Automotive in the United States, over the last couple of years, increased publication discussion and media attention has focused on the comparing mileage consumption between the Japanese automobile and those of the United States. Efforts to explain the increased imported Japanese vehicles in the United States are often unclear and quite unsatisfactory. Quite often marketers, economists and media personnel suggest the cost, efficiency and the size of the Japanese’s automobile as some reason for the increased importation of Japanese vehicles. 
According to Senoz (2013), however, American industry like General Mortals and Ford also produce significantly sizeable cars and trucks that most would prefer. While such American automotive companies remain the top in popularity, the rising demand for Japanese car is still a cause for concern. As such, this project set to assess the other common perception; the Japanese automotive have significantly higher automotive millage compared to those of the United States.  The project hypothesizes that there is no significant statistical difference in millage distance between the American and Japanese’s Automotive. 
[bookmark: _Toc509741833]Data Collection
The project will use both direct observation and interviews to collect data. The researcher will collect data and information from drivers on the amount of gas in a gallon; a truck uses in a mile. Due to the nature of the project, the researcher adopted a convenient sampling method where he recruited available drivers. The nature of the research did not allow for random selection of the study subject. The project, therefore, selected drivers and truck that were available. Drivers were asked to estimate the amount of gallon per mile that a truck used. The truck selected was either Toyota Hilux or Ford Series. Where drivers were uncooperative, the researcher decided to use direct observation to estimate the number of gallons used per mile. A total of 200 drivers showed interest in participating in the project. However, only data from 158 drivers were used to formulate this report. A copy of collected raw data is shown in appendix 1 below.  Before administering the questionnaire, verbal consent was received from each driver. The drivers were then informed that no amount of incentive was to be given after recruitment. 
[bookmark: _Toc509741834]Reliability and Validity
Reliability and validity of data are critical in normalization of data in any research.  Reliability is described as the chances or replicating and providing same results. In the data collection process while Validity of data is the ability of the obtained information to meet scientific and scholarly standards. The results from this mini project were reliable since they obtained and collected data in scientific and reliable methods. In the same way, quantification of data and information relied heavily on scientific methods described under data collection procedure and descriptive statistics. 
[bookmark: _Toc509741835]Data Analysis
The study assessed whether there were any statistically significant differences in gas mileage in gallon per every mile between Toyota Hilux and Ford f series. As such, Programming in R was used to perform an Independent T-test, to assess whether there were any significant differences in gas mileage per mile for the two type of truck. The software was also used to and to generate descriptive statistics of mean mode and other tables.  The confidence interval was set at 95%. Therefore, a p-value of less than 0.05 would result in rejecting the null hypothesis that there was no difference in gas mileage between the Japanese’s Toyota Hilux and American Ford series over an estimated distance (One mile). On the contrary, if the p-value exceeded 0.05, the researcher then failed to reject the null hypothesis and adopted the alternative hypothesis. 
[bookmark: _Toc509741836]Summary
This project assessed the popular notion that Japanese vehicles have higher gas mileage compared to Automotive from the United States. As such, the project, using drivers, estimated the amount of gallon both Japanese’s Toyota Hilux and American Ford series used in one mile. Using questionnaires, the project selected only drivers who drive either Japanese’s Toyota Hilux or American Ford series to estimated and fill data about gas mileage (Bhatia, 2016). The collected data was then fed on an excel sheet before being imported to and software R for data analysis. The confidence interval was set at 95%. Therefore, a p-value of less than 0.05 would result in rejecting the null hypothesis that there was no difference in gas mileage between the Japanese’s Toyota Hilux and American Ford series over an estimated distance (One mile). On the contrary, if the p-value exceeded 0.05, the researcher then failed to reject the null hypothesis and adopted the alternative hypothesis.  
[bookmark: _Toc509741837]Data presentation
[bookmark: _Toc509741838]Age of the participants
The mean age of the participants who participated in this project were 40.34 with a median of 44. The youngest participant was 18 years and the eldest was 69 years.
[bookmark: _Toc509734886]Table 1: Age of the participants
	
	mean
	Median
	Range

	Age
	40.34
	44.00
	18-69



[bookmark: _Toc509741839]Age of the vehicles
From the figure1 below, most trucks were I year old, and the number of vehicles reduces as years increase to 6 years. Years 7,8,9 and 13 had only one car each.


[bookmark: _Toc509734602][bookmark: _Toc509739509]Figure 1: Age of the vehicles
[bookmark: _Toc509741840]Sex of participants
Out of 80 participants, the proportion of male owners of the car were (54.43%) male and  (45.57% Female.

[bookmark: _Toc509734603][bookmark: _Toc509739510]Figure 2: Sex of participants
[bookmark: _Toc509741841]Gas/mileage usage of Toyota Hilux and Ford F series.
An independent t-test was used to compare gas mileage in one mile between Toyota Hilux and Ford F series. There was a significant statistical difference in gas mileage between Toyota Hilux and Ford F series (M, 23.31, SD 0.7138); t (80) = -17.6283, p= 0.0001. Thus, we reject the null hypothesis that; there was no difference in gas mileage between the Japanese’s Toyota Hilux and American Ford series over an estimated distance of one mile (Appendix 1, Figure 1.). Toyota Hilux used significantly more gas per mile compared to Ford F series.  

[bookmark: _Toc509734604][bookmark: _Toc509739511]Figure 3: Gas/mileage usage of Toyota Hilux and Ford F series
[bookmark: _Toc509741842]Normality test of population
Independent t-test compares the means between two unrelated groups with continuous variables. There are various assumptions, however, that these set of the group must meet for an operational independent t-test. These assumptions include the homogeneity of samples, independent observations, and normality of population. In normality, the dependent variable must follow a normal distribution in a population. In this case, the dependent variable was the number of gallon of gas used per mile. The statistical test showed the t data were normally distributed. There was no skewness or kurtosis on the data set collected. Combined with independent observation and homogeneity, these variables, therefore, met the assumption of the independent variable. 
[image: ]
[bookmark: _Toc509739512]Figure 4: Data normally distributed
[bookmark: _Toc509741843]Confidence Interval and Estimation of Gas Mileages
In statistical inferences, the confidence interval is an important element. It gives an estimated range of values which is likely to include unknown population parameter. It also set the confidence levels and subsequent p values. For this project, we used a common confidence interval of 95%. Therefore, the probability of observing values outside this area was 0.05. In other words, the probability of rejecting a null hypothesis was therefore set at 0.005. 
[image: image3.png]
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+/-0.1763 (30607-16.012)= 1.96
[bookmark: _Toc509741844]Conclusion and Recommendation
The aim of this project was studied and compares the performance of automotive gas mileage for Toyota and Automotive from Ford.  There has been a popular notion that cars and trucks from JAPAN often have higher mileage compared to those manufactured in the United States. Therefore, we set the hypothesis that there was no difference in gas mileage between the Japanese’s Toyota Hilux and American Ford series over an estimated distance of one mile. Although the independent t-test showed a significant difference in gas mileage between the Japanese’s Toyota Hilux and American Ford series over an estimated distance of one mile, Toyota Hilux, a Japanese Automotive used relatively higher gas per mile compared to Ford F series. 
The findings are in agreement with Sallee, West, & Fan (2016) who credit the size and cost of Japanese’s care and trucks as the reason for increased popularity among the Americans. It is possible that apart from there are myriad of reasons why Japanese vehicles are popular in the United States. Such reasons would include the size, cost, technology, customizable features among other reasons. The findings of this project are useful not only to consumers but also very informative and helpful to policymakers, marketers and automotive companies on the usefulness of Gas mileage in manufacturing automotive.  
Recommendations 
These findings of this project recommend more comparative approach in assessing why Japanese vehicles are increasingly becoming popular in the United States. While this study failed to control the independent variable, doing a more comprehensive study with controlled factors will yield more valuable results. In the same way, another investigative approach should be directed on the size of the vehicles, cost, and technology. The questionnaire for future research should include such variable for a more conclusive finding. 
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[bookmark: _Toc509734887]Table 2: R output Showing Statistical differences in Gas Millage between Toyota Hilux and Ford F Series
[image: ]











Appendix 2
[bookmark: _Toc509734888]Table 3: Raw data
	Ford F-Series 
	Toyota Hilux 
	Sex of the participant
	Age
	Age of the Vehicle

	18
	24
	male
	25
	1

	15
	27
	male
	45
	2

	18
	27
	male
	65
	1

	16
	25
	male
	44
	2

	17
	31
	female
	43
	5

	15
	35
	female
	47
	4

	14
	24
	female
	54
	7

	14
	19
	male
	46
	4

	14
	28
	male
	33
	3

	15
	33
	female
	34
	2

	15
	27
	female
	33
	1

	14
	20
	male
	32
	1

	15
	22
	female
	31
	1

	14
	18
	male
	37
	1

	22
	20
	female
	39
	13

	18
	31
	female
	45
	2

	21
	32
	female
	50
	4

	20
	31
	male
	53
	3

	10
	32
	male
	51
	4

	23
	32
	male
	49
	3

	14
	34
	female
	46
	4

	14
	26
	male
	47
	2

	14
	30
	female
	45
	1

	12
	22
	female
	45
	1

	13
	22
	female
	46
	4

	13
	33
	male
	47
	2

	18
	39
	male
	18
	6

	22
	36
	male
	19
	3

	19
	28
	male
	21
	5

	18
	27
	male
	22
	4

	23
	21
	female
	24
	3

	26
	24
	male
	25
	2

	25
	30
	female
	26
	1

	20
	34
	male
	45
	1

	21
	32
	female
	45
	1

	13
	38
	male
	47
	6

	14
	37
	female
	43
	4

	15
	30
	male
	38
	3

	14
	31
	female
	38
	3

	18
	38
	female
	39
	3

	11
	32
	female
	44
	3

	13
	47
	male
	34
	3

	12
	41
	male
	56
	2

	13
	45
	male
	67
	2

	15
	34
	male
	65
	2

	13
	33
	male
	45
	1

	13
	24
	female
	54
	1

	14
	32
	female
	53
	4

	14
	32
	female
	62
	3

	22
	39
	male
	51
	2

	28
	35
	male
	30
	1

	13
	32
	male
	30
	3

	14
	37
	male
	31
	2

	13
	38
	male
	25
	2

	14
	34
	female
	32
	2

	15
	34
	male
	34
	2

	12
	32
	female
	50
	1

	13
	33
	male
	45
	1

	13
	32
	female
	43
	2

	18
	34
	male
	24
	3

	16
	36
	female
	26
	2

	11
	38
	male
	21
	3

	12
	32
	female
	20
	1

	13
	31
	male
	37
	1

	18
	36
	female
	30
	1

	10
	24
	male
	45
	3

	11
	26
	female
	67
	3

	9
	29
	male
	50
	5

	17
	37
	female
	44
	4

	19
	28
	male
	45
	4

	18
	19
	female
	47
	3

	14
	25
	female
	34
	2

	13
	24
	male
	21
	2

	12
	37
	female
	21
	1

	28
	24
	female
	23
	9

	25
	24
	female
	20
	8

	19
	33
	male
	69
	6

	16
	33
	male
	65
	5

	17
	32
	male
	45
	5




1	2	3	4	5	6	7	8	9	13	20	19	17	11	5	3	1	1	1	1	years

frequency



Percent	[VALUE]%
[VALUE]%

Female	Male	45.57	54.43	

Ford F-Series 	18	15	18	16	17	15	14	14	14	15	15	14	15	14	22	18	21	20	10	23	14	14	14	12	13	13	18	22	19	18	23	26	25	20	21	13	14	15	14	18	11	13	12	13	15	13	13	14	14	22	28	13	14	13	14	15	12	13	13	18	16	11	12	13	18	10	11	9	17	19	18	14	13	12	28	25	19	16	17	Toyota Hilux 	24	27	27	25	31	35	24	19	28	33	27	20	22	18	20	31	32	31	32	32	34	26	30	22	22	33	39	36	28	27	21	24	30	34	32	38	37	30	31	38	32	47	41	45	34	33	24	32	32	39	35	32	37	38	34	34	32	33	32	34	36	38	32	31	36	24	26	29	37	28	19	25	24	37	24	24	33	33	32	
gas/mileage
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 Pr(T < t) = 0.0000         Pr(|T| > |t|) = 0.0000          Pr(T > t) = 1.0000

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0

Ho: diff = 0                                     degrees of freedom =      156

    diff = mean(FordFSeries) - mean(ToyotaHilux)                  t = -17.6283

                                                                              

    diff             -14.59494    .8279269               -16.23033   -12.95954

                                                                              

combined       158    23.31013    .7137686    8.971932     21.9003    24.71995

                                                                              

Toyota~x        79    30.60759    .6811358    6.054068    29.25156    31.96363

FordFS~s        79    16.01266    .4706559    4.183281    15.07565    16.94966

                                                                              

Variable       Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval]

                                                                              

Two-sample t test with equal variances

. ttest FordFSeries == ToyotaHilux, unpaired


