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Supply Chain Strategy Case Study (Ford Motor)
In this assignment, you will apply strategy concepts to a real-world supply chain relationship management case study.
Review Case 2-3, "Ford Motor Company: Align Business Framework," on pages 41–43 of your Purchasing and Supply Management text.
Complete the following:
	Write a 4-page paper addressing Tony's challenges identified under "Finalizing the Plan."	Describe Ford's competitive strategy. Provide examples of its competitive strategy.
	Compare and contrast the old and new contract and negotiation approaches.
	Analyze the impact of Ford's new supplier relationship approach on its competitive strategy.
	Evaluate Ford's new supplier relationship approach and how this new approach will improve relationships with suppliers.



As you complete your assignment, be sure your paper meets the following guidelines:
	Written communication: Written communication is free of errors that detract from the overall message.
	APA formatting: All resources and citations should be formatted according to current APA style and formatting guidelines.
	Length: 4 typed, double-spaced pages.
	Font size and type: 10-point Arial.

Resources
	Supply Chain Strategy Case Study (Ford Motor) Scoring Guide.

Due Date: End of Unit 1
Percentage of Course Grade: 15%.
	CRITERIA	NON-PERFORMANCE	BASIC	PROFICIENT	DISTINGUISHED
	Describe Ford's competitive strategy.
10%	Does not outline Ford's competitive strategy.	Outlines Ford's competitive strategy.	Describe Ford's competitive strategy.	Describes Ford's competitive strategy, and includes examples on supply chain management strategies.
	Compare and contrast the old and new contract and negotiation approaches.
40%	Does not describe the old and new contract and negotiation approaches.	Describes the old and new contract and negotiation approaches.	Compare and contrast the old and new contract and negotiation approaches.	Analyzes the old and new contract and negotiation approaches, and compares them to real-world examples.
	Evaluate Ford’s new supplier relationship approach and its ability to improve relationships with suppliers.
40%	Does not summarize Ford's new supplier relationship approach and its ability to improve relationships with suppliers.	Summarizes Ford's new supplier relationship approach and its ability to improve relationships with suppliers.	Evaluate Ford’s new supplier relationship approach and its ability to improve relationships with suppliers.	Evaluates Ford's new supplier relationship approach and its ability to improve relationships with suppliers, and provides examples to support the evaluation.
	Write in a scholarly manner by providing validation and scholarly evidence that is free from grammatical and mechanical errors and adheres to APA style.
10%	Does not write in a scholarly manner.	Writes in a scholarly manner and provides validation and scholarly evidence, but the writing, grammar, mechanics, APA style, and overall output need improvement.	Write in a scholarly manner by providing validation and scholarly evidence that is free from grammatical and mechanical errors and adheres to APA style.	Writes in a scholarly manner by providing validation and scholarly evidence that is free from grammatical and mechanical errors, adheres to APA style, and is concise. The ideas are cohesive and logical.



DISCUSSIONS
DB8325
Week 1
Evaluating Supply Chain Strategy
Review Xu, Xu, and Liu's 2014 article, "Wal-Mart and Carrefour's Supply Chain Management Strategies in China." Evaluate Wal-Mart and Carrefour's use of supply management as an offensive strategy in their move into the Chinese market. In your post, consider the importance of supply chain strategy to overall firm strategy.
Response Guidelines
Respond to the posts of at least two other learners. Your responses are expected to be substantive in nature and reference the assigned readings, as well as other theoretical, empirical, or professional literature to support your views and writings.
Use the following suggestions to create your response post:
	How well does your peer consider the facts and information?
	Are there additional pieces of information he or she should consider?
	What were the similarities and differences in your post?

Response to classmates (Joey Stansell)
The culture, behavior, and transportation systems are some of the key areas analyzed when companies expand into different countries. What works in one country may not work in another. The key for most companies is to match these areas while still holding on to their beliefs and culture.
Wal-Mart
 According to Xu, L., Xu, Q., and Liu (2014), Wal-Mart and Carrefour took different approaches when joining the Chinese market. As in America, Wal-Mart chose the “customer is first” approach to win over the people of China (p. 156) . The supply strategy of Wal-Mart was to cut out the middleman, offer a “one-stop shopping” method, and establish key relationships with its suppliers (Xu et al. 2014). Wal-Mart also set up its own logistic system and allows its suppliers to be part of the team and even helps pay for product research and quality control to ensure only the highest quality goods are placed on its shelves. Wal-Mart recognized the diminished transportation networking systems in China and established two distribution centers to offer more reliable deliveries to its stores. Lastly, they opened most of their stores in suburban areas to meet the needs of lower-income customers and making those with higher incomes drive to purchase from its stores.
Carrefour
 Carrefour took a slightly different approach. The company offers lower prices for its consumers. It sets up payment plans with its suppliers allowing Carrefour to utilize the capital turnover of its suppliers in order to save money (Xu et al. 2014). The company also chooses local products to place in their stores. The local store managers handle the procurement for Carrefour stores. Offering management the ability to select the products, pricing, and promotions strengthen the performance of the staff. Carrefour established four regional procurements centers and left the responsibility of the distribution to its suppliers (Xu et al. 2014). Lastly, the Carrefours approach to keeping its consumers happy is to increase the varieties of items on its shelves.
Conclusion
 Wal-Mart and Carrefour both offer low prices, but take different supply chain approaches. Wal-Mart established two large distribution centers; wherein, they have direct control over the distribution of products. Carrefour utilizes four smaller procurement centers and leaves most of the responsibility on the suppliers.
Reference
Xu, L., Xu, Q., & Liu, X. (2014). Wal-Mart and Carrefour's supply chain management strategies in China. International Journal of Business and Management, 9(7), 155–161. https://pdfs.semanticscholar.org/53fd/28043c089118...


Response to classmate (Elmer Manalo)
	UNIT ONE DISCUSSION ONE
	INTRODUCTION
	This post evaluates the different Supply Chain Management Strategies (SCMS) of Walmart versus Carrefour and its importance in the overall business strategy of both companies in their penetration of the Chinese market and their successful dominance.These two multinational companies have been in China for only 25 years and yet they have succeeded in dominating the retail industry.

Theory: SCM Strategies: Walmart versus Carrefour
The authors discussed 4 different factors in their respective SCMS:
	Customer Priorities
	Supplier Relationship
	Logistics and Distribution
	Marketing Strategy

WALMART
They stressed that the customer is the number one priority in both price (lowest) and service (8 teeth smile always).They collaborate with their suppliers (manufacturers, no middlemen) ,and help them in research and improving product quality.They established their own two large centralized procurement and distribution centers and own their own distribution networks that lowers their costs and increase efficiency. Finally, they built stores in suburban areas so the poorer farmers are close by and the richer customers can drive in their cars. They market heavily to meet the preferences of their wealthy buyers for higher profits (Xu et. Al., 2014).
CARREFOUR
They stressed lower prices all the time.They attain lower prices by buying locally grown and produced products.They pay their suppliers every 60 days to save costs and roll over capital quickly.They built two large procurement centers but relied on their supplier for distribution to save money.They built their stores in big cities and urban areas to be closer to city dwellers who do not have cars.They packaged in lighter, cheaper, and smaller quantities to make it easier for customers (Xu et. Al., 2014).
THE IMPORTANCE OF SCMS IN OVERALL BUSINESS STRATEGY:
The authors stated that both strategies have propelled both companies to business dominance in the retail industry in China, beating all local enterprises in just a short 25 years.They suggested that their best practices should be emulated by local businesses so that they will also attain success in the retail industry.The fact that both strategies are different and yet equally successful argues that these SCMS are extremely important in their overall business strategy in their quest for overall success and maximum profitability.
Conclusions
This article is interesting but outdated because of two recent events.First is the growth of online shopping.We are all aware that Amazon beats Walmart hands down in online retailing and more importantly, in profitability here in the USA.The story is the same with Alibaba in China.Secondly, the Corona Virus Pandemic has totally shifted all the advantages to online shopping.Therefore, going forward, these SCM strategies will have to change and adapt to current market necessities.It is imperative for most if not all businesses to develop newer and innovative strategies in order to survive!
Xu, L., Xu, Q., & Liu, X.,(2014). Walmart and Carrefour’s supply chain management strategies in China.International Journal of Business and Management, 9(7), 155-161.




DB8327
Week 1
Application
Prepare a post that responds to question 5 on page 22 of your Supply Chain Network Design text. Which solution did you select? Using the text and the assigned article, identify and discuss reasons for your selection.
Response Guidelines
Respond to at least two other learners. Your responses to other learners are expected to be substantive in nature and reference the assigned readings, as well as other theoretical, empirical, or professional literature to support your views and writings.
Use these suggestions to create your response post:
	How well does your peer consider the facts and information?
	Are there additional pieces of information he or she should consider?
	What were the similarities and differences in your posts?



Response to classmates (Mariealise Breaux)
A small medical supply company in Australia has just developed a never before seen product with major pre-release orders from around the globe already. This company will need more production capacity to support their forecasted sales for this new blockbuster product. If they simply expand their plant in Australia, they estimate that their production, transportation, and warehousing costs will be approximately $450 million (AUD). After a careful network design study, they have found two solutions that people in the company generally like.

 a. Solution #1: Estimated cost of $375 million with a new large plant in China to supplement their existing plant in Australia.
 b. Solution #2: Estimated cost of $385 million with three new smaller plants in China, Brazil, and Italy to supplement their plant in Australia. These plants would service their local regions.

(Assume the costs listed here include all the costs that are relevant.) What would be the best reasons for picking solution #1? For picking solution #2? Why is it important for this firm to consider other nonquantifiable factors when determining their best course of action for expansion?
 In this scenario solution 2 was selected. This was based on the concept of building relationships with trucking companies, warehousing companies, and other supply chain partners. Although re-configurtion of the organization may be neeed to further partner with multiple countries it may assist with funding the business' success. In solution 2 there should be other things considered such as Demand Data—There will be uncertainty in future demand dependent on overall economic conditions, moves by competitors, success of your marketing programs, and so on.
■ Transportation Costs—There can be a lot of variance in future prices of transportation dependent on the ever-fluctuating world market price of oil.
The non-quantifiable factors that the organization should consider are listed below along with reasoning:

 Sales Team—Place product as close to customers as possible (create many warehouses). Have small frequent shipments to customers (many small shipments or more frequent production runs at the plants).The sales group must produce the appropriate historical demand data as well as dependable forecasts of sales in the future.
-Operations Team (Production)—Produce large quantities of one product during each run in order to reduce machine downtime and changeover costs (creates a need for a lot of warehouse storage). Produce product in one location to maximize economies of scale.
- Operations Team (Warehousing)—Quickly move inventory through the warehouses (minimize storage costs). Minimize warehousing locations to reduce fixed and management costs.The operations group will be needed to explain the costs, capabilities, and capacities of all the production and storage assets, as well as any related overhead and labor costs.
- Logistics Team (Transportation)—Have large shipments on less costly modes of transportation (ocean, rail, or truckload).
- Finance Team—Have the least amount of money tied up in capital (low levels of inventory and operations requiring the least investment in warehousing and production locations). Incur the lowest costs tied to logistics (transportation, warehousing). The finance department is depended on for comparing the output costs from the model to the costs within their financial statements for the same span of time. Doing this provides a validated starting point for the model and a baseline to which we can compare all future model scenarios and output.


Watson, M., Lewis, S., Cacioppi, P., Jayaraman, J. Supply Chain Network Design: Applying Optimization and Alanlytics to the Global Supply Chain. [Capella]. Retrieved from https://capella.vitalsource.com/#/books/9781323251...



Response to classmate (Ding Hardin)
Introduction
 Supply chains are defined as a systematic network with several parts cooperating with each other to meet customers’ needs and requirements (Nobari, & Kherikhaha, 2018). A small medical company in Australia is in the process of creating a systematic supply chain after developing a never before seen product that already has a high number of pre-release orders waiting to be filled. This discussion will identify the four elements related to the company’s project and compare solutions one and two.
Four Elements
 There are four elements related to the company’s project
 Objective – The objective of the two solutions is to minimize cost for the company. By looking at both of the solutions, the company can judge if having one large power plant in China is better than having smaller multiple plants in different areas around the world is a better and cheaper alternative (Watson, Lewis, Cacioppi, & Jayaraman, 2013).
 Constraints – The small medical company wants to meet all of the demands of their pre-release orders. The products are new, meaning the company may not be familiar with the product cycles, process and challenges.
 Decisions – Need to be based on how the products are being moved from one location to another, where and how many sites there are, and what product is made in what location (Watson, Lewis, Cacioppi, & Jayaraman, 2013).
Data - The company needs to ask if they have all the data to make an educated decision. It is important that they run some scenarios to ensure they are assessing all amounts of risk they can think of to choose the right scenario (Watson, Lewis, Cacioppi, & Jayaraman, 2013).
The Comparison of Two Solutions
		Solution 1
	Solution 2

	Service Levels
	Supplementing another plant closer to Australia is important because it impacts the amount of time it takes to get products to the customers (Watson, Lewis, Cacioppi, & Jayaraman, 2013). Creating one major plant in China sounds like a good plan, but the cost it would take to get products to local regions could outweigh the costs of saving a little money to build more plants in other local areas around the world.
	This solution makes a little more sense when it comes to service levels. There are three other plants in China, Brazil and Italy to supplement the plant in Australia. This makes it easier and faster to get products to customers within those regions.

	Transportation Costs
	The comparison is based on heavy or bulk the items that the company is manufacturing is. The more of these that are made, the more truckloads are filled. This is why they want to be closer to their markets and warehouse (Watson, Lewis, Cacioppi, & Jayaraman, 2013). We are not aware of how big the product is. However, only having one plant to distribute their products can hike up their transportation costs.
	This is where the argument is sound. Having more plants does mean having more warehouses. But it does keep transportation costs down because the trucks are closer to the warehouses and markets where the product needs to be moved too.

	Economies of Scale
	In this case, option 1 would be the better scenario. The more the company produces of a product, the lesser the production cost per unit. This creates a more focused manufacturing process (Watson, Lewis, Cacioppi, & Jayaraman, 2013).
	With multiple production plants, each plant is making less of the product and therefore their production cost per unit is more. This needs to be weighed with other costs to make sure if having more plants is a risk that the company could take.

	Taxes
	With only having one plant to supplement the plant in Australia, the company has to think about the taxes they are going to accrue in order to ship their products and distribute them overseas. The cost of taxes from shipping can be more than local transportation costs (Watson, Lewis, Cacioppi, & Jayaraman, 2013).
	Having multiple plants might be beneficial when it comes to exporting taxes because the company is only sending products to their local areas, and they can save a lot of money in these cases.

	Steps in the Production Process
	Having one plant can increase the cost of production because everything is completed in one plant, and there are no alternatives to sending partial production to closer plants within the market.
	Creating more than one plant within local areas can help reduce production costs because it might be cheaper to produce part of the product in bulk in one area, then ship it in bulk to another plant that is closer to the market where the can complete the conversion to a finished good all while saving the company money (Watson, Lewis, Cacioppi, & Jayaraman, 2013).

	Local Labor, Skills, Materials, and Utilities
	Having one facility makes it easier when it comes to labor costs, especially in areas like China. The company also make to make sure that the utility costs in the country are low as well.
	Having more than one plant globally can add up when it comes to labor, utility and material cok2sts. Not every area is going to have the same costs, and some might be more than others. It is important to weigh these costs out before deciding on having multiple plants.

	Carbon Emissions
	The amount of carbon emissions we put out is based on a lot of factors. Having one production plant close to a low emission power plant can be beneficial, but then the company needs to think about the emissions that it would produce on transportation.
	The same question needs to be asked here. Having more plants means producing more carbon emissions, even if located near a low emission power plant. Being closer to markets makes it easier through transportation emissions, but all needs to be weighed out to see what the impact on the environment is.


Conclusions
 Based on the above analysis, Solution 2 is the better choice for the medical company when it comes to creating a systematic supply chain because having smaller production plants in different areas helps keep down on transportation costs, allow the company to serve their clients more efficiently, and even allows for outsourcing in regards to production that could also save costs. Outsourcing will allow the medical company to send some of their processes or production to a subcontractor closer to one of their markets (Haoues, Dahane, & Mouss, 2016).

References
Haoues, M., Dahane, M., & Mouss, N.K. (2018). Outsourcing in two-echelon
supply chain network integrated production-maintenance constraints. J Intell Manuf 30(1), 701-725.
Nobari, A., & Kheirkhah, A. (2018). Integrated and dynamic design of sustainable
closed-loop supply chain network considering pricing. Scientia Iranica, 25(1), 410–430.
Watson, M., Lewis, S., Cacioppi, & Jayaraman, J. (2013). Supply chain network
design: Applying optimization and analytics to the global supply chain. Upper Saddle River, NJ: Pearson.
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Abstract
Supply chain management is a key of retail enterprises survival and development. For a better understanding, we
intended to illustrate this concept with the case of Wal-Mart and Carrefour in China. In this article, we focused
on the Wal-Mart and Carrefour’s supply chain management strategies in China, introduced the supply chain
management from four parts. “Customer is the first consideration!” and “Thinking global and acting local” are
also pertinent to application in the management of supply chains. Managers may identify key processes and
consider the possible contributions of each to the efficiency of their own chains. Through comparisons of supply
chain management between Wal-Mart and Carrefour’s strategies in China to give Chinese local retail enterprises
enlightenment, and should help those wishing to explore the uniqueness of the Chinese market and the
challenges that will be encountered when expanding their businesses in China.
Keywords: process efficiency, supply chain management, Wal-Mart, Carrefour, China
1. Introduction
Supply chain management (SCM) is one of the key activities that determine the success of a company (Cambra
& Polo, 2008; Quayle, 2003). Web-based information technologies have fundamentally changed the way
companies work along their supply chain (Sanders, 2007).For the term “supply chain management” there
appears to be little consensus on its definition (New, 1997; Lummus, Krumwlede, & Vokurka, 2001; Mentzer et
al., 2001; Kauffman, 2002). Kathawala and Abdou (2003) conclude that SCM “has been poorly defined and
there is a high degree of variability in people’s minds about what is meant”. SCM is defined as the systemic,
strategic coordination of the traditional business functions and the tactics across these business functions within a
particular company and across businesses within the supply chain, for the purposes of improving the long-term
performance of the individual companies and the supply chain as a whole (Mentzer et al., 2001).
From 1980s, enterprise technology management, information technology and e-business are rapidly development.
At that time, they contributed to the fierce competition in the market and the global economic integration process
promote the integration of the global economy (Aoyama, 2007). These are putting forward a new challenge to
the traditional enterprises operation management. Since the late 1980s, SCM arises at the historic moment. One
of the reasons is SCM quick response to the market demand, coordination of cooperatives and satisfy customers
personalized requirements. From the global change of economic environment and the wide application of
information technology, domestic and international competition environment has changed a lot. Enterprises
become more specialized and can voluntarily choose suppliers who can provide lower prices and higher quality
products. Constantly enterprises have set up their own core competitiveness and improve their internal
management. SCM is increasingly becoming a pivotal role in acquire competitive strength in an information era,
so both academia and enterprises paid close attention to it.
Since China entered into the WTO in 2001, economy obtained the unprecedented development. Supermarket
chains developed very fast and occupied an important share in the retail industry.But it still has a crisis. The
domestic retail market competition is more and more intense. At the same time, foreign supermarkets
represented by America's Wal-Mart and France's Carrefour entered into Chinese market one by one, both of
155
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them are the two largest foreign retail companies in China. Compared to the domestic supermarket, these foreign
supermarkets have more capital and much richer in management experience. The market that belonged to other
domestic retailers originally, acquired by Wal-Mart and Carrefour gradually. Even in the field of electronic
commerce, the same is true. For example, Wal-Mart acquired more than 30% shares from Shanghai Yi is a Agel
Ecommerce Ltd., and so on (Zhao & Morad, 2013). So, we can see a series of changes of Wal-Mart and
Carrefour's rapid development in China, also reflects the Chinese retail enterprises vulnerable in the face of
international competition. Wal-Mart and Carrefour's successful experience, especially in the successful of SCM,
domestic enterprises should learn with them. How to shorten the gap between the domestic supermarkets and the
successful foreign supermarkets? How to make the domestic supermarkets have more competitive? These
problems are worth our thinking and exploration.
In this article, we take Wal-Mart and Carrefour in China as examples, which have implemented in the
management of supply chain, in order to analyze and contrast the differences in supply chain management
between them. At the same time, for the reference to the domestic supermarket, and give lessons to our domestic
supply chain management. This article through the expansion strategy of Wal-Mart and Carrefour in Chinese
mainland market, explore different development paths and the profit patterns, and then put forward effective
measures in local retail enterprise competitiveness.
2. Supply Chain Management of Wal-Mart and Carrefour in China
In China, domestic supermarket chains seem to be no big gap with foreign supermarket chains, but its operation
efficiency and profitability has very big disparity. This is because of the low operating efficiency, high cost, few
collaberation and lack full information sharing in domestic supermarket chains enterprises.
Since the end of 1990, the first supermarket chain-meijia supermarket borned, supermarket chains have more
than twenty years histories in China. Multinational corporations (MNCs) who want to benefit from low operating
costs view China as a manufacturing base, and at the same time, have come to view the country as an attractive
retail market, as evidenced by the more than 460 Fortune 500 firms currently operating there (Hexter & Woetzel,
2007).Consumer product and retail firms such as Procter & Gamble, Unilever, Metro, Tesco, Wal-Mart, and
Carrefour are among those tapping into this vast opportunity. Wal-Mart and Carrefour have adopted somewhat
different strategies in attempting to successfully segment the Chinese market. Carrefour, since it typically
decentralizes procurement, has little problem adapting to this diversity. Its store managers do their own
procurement and naturally are sensitive to local consumer behavior. On the other hand, Wal-Mart’s procurement
strategy shows low adaptability in terms of understanding its marketing mix (Moreau, 2008).
Wal-Mart has already attained legendary status in the annals of American business. Its rise from a small
five-and-dime discount chain founded by Sam Walton in rural Arkansas in 1962 to the largest company in the
United States at present, with ＄350 billion dollars in sales ,nearly 8,500 stores and 2.2 million employees in
worldwide, boggles the mind. In 2013, Wal-Mart group was “fortune” magazine named global top 500
enterprises no. 2. Carrefour was born in France in 1959. Carrefour in French means “crossroads”, its first store in
the history of Carrefour is to open a small town in the south of Paris, five road interchange, hence the name.
Carrefour has become Europe's largest and the world's second-largest retailer. Until December 2013, Carrefour
had more than 364900 employees and 105996.1 million dollars business incomes.
2.1 Wal-Mart in China
Wal-Mart entered China in 1996, in Shen Zhen opened the first Wal-Mart shopping plaza and Sam’s club stores.
Wal-Mart in China currently operating a variety of formats, including shopping plaza, Sam’s club stores,
community shops, etc. As of February 2013, Wal-Mart had been opened more than 390 stores throughout 150
cities in the country. Wal-Mart business always adhere to the local procurement in China, at present, Wal-Mart
China established cooperative relations with nearly 20,000 suppliers, sales of products more than 95% of local
products. Localization at the same time, Wal-Mart China pays attention to talents, encourage talents, especially
the cultivation and development of female employees, created nearly 100,000 jobs in the country. Wal-Mart
China more than 99.9% of employees from China mainland, shopping mall, general manager of 100% shall be a
local Chinese talent pool, senior management team in female managers accounted for 43%.
“Customer is the first consideration!” seems to be the key for the success for Wal-Mart. Its supply chain
management is mainly composed of four sections:
A. Meeting the needs of customers
Firstly, Wal-Mart's "one-stop shopping" mode, Striving for full of changes and characteristics on the commodity
structure. Product variety complete, meetting the customers' various needs and preferences. In terms of
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guaranteed low prices, Wal-Mart was painstakingly. Because first-class product quality often leads to higher
prices. Bypassing middlemen and buying directly from the manufacturer is one of the most important methods
for Wal-Mart has a low price in their goods. After ordering goods sent to the distribution center, in where goods
are upgraded and repacked for according to the requirements of each subbranch. The practice of this kind
which similar online retailer "zero inventory" make Wal-Mart save million dollars in warehouse cost for each
year. In addition, Wal-Mart compress goods cost with controlling marketing costs and distribution costs. For
staff smile, Wal-Mart setted the quantitative criteria is "To the customer, please show your eight teeth.",
providing customers with perfect service.
B. Supplier management
Secondly, suppliers are important members of the enterprise supply chain. It provides goods for the
enterprise,and play a key role in management performance. Suppliers for Wal-Mart are more significant than
other companies, because of Wal-Mart has not the middlemen. Due to the progress of technology in 1990s,
manufacturers reduced costs and cut down the price,Wal-mart had improved the relationship with suppliers.
Mainly through the network and electronic data interchange system to share information with suppliers, so as to
establish collaborative relationships. In Wal-Mart headquarters, many suppliers have resident institutions,
commodities can be directly coordinate production, order and delivery. Wal-mart arranged proper space for
some big suppliers to show their products, and sometimes even make their own arrangement. Wal-mart is not
just waiting for the suppliers, but directly involved in their production plan, and even help suppliers for new
product research and quality control. Therefore, Wal-Mart always get the earliest goods which can meet
customer requirements.
C. Logistics distribution system management
Thirdly, in the early-stage of Wal-Mart, it has realized that commodity distribution effectively is to ensure that
the largest sales volume and the lowest inventory costs. Setting up their own logistics distribution system is the
only way for the company to obtain the reliable delivery guarantee and the costs efficiency. Wal-Mart has
established its classic logistics distribution system. In the USA, with the help of efficient information system and
highly automated logistics distribution system, Wal-mart maximum compression operating costs. In China, the
network environment is far less than the United States, Wal-mart cannot effective share in global logistics
distribution system. Not around a distribution center set up several branches to reduce costs, on the contrary, the
logistics cost were increased. So, Wal-mart has established two logistics distribution centers which are built up
in Shen zhen and Tian jin. Figure 1 shows Wal-mart’s logistics distribution system in China.
Regional suppliers
Stores in south China
Stores in central China
Shenzhen logistics
distribution center
Wal-mart China
Stores in southwest China
Some stores in east China
(Such as stores in Shanghai,
Headquarters
Nanjing, Zhejiang, etc.)
Stores in Northeast China
Tianjin logistics
distribution center
Stores in north China
Some stores in east China
Regional suppliers
(Such as stores in Shandong
province)
Figure 1. Wal-mart’s distribution system in China
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D. Marketing strategies
Fourthly, from the point target on customers orientation,Wal-Mart aimed at high income consumers. And this is
closelyrelated to their location strategy. Wal-mart set up most of the supermarkets in the suburbs, in order to
make high income consumers drive to purchase. Although Wal-Mart aimed at the most purchasing power
middle and high income groups, the choice of its location still affect these customers. After all,Chinese
consumers “prefer shopping nearby home”. Take Beijing for example, the western suburb of Sam's club store,
though traffic is convenient for consumers drive to shopping,most consumers rarely go to the store to buy goods.
With the contrast of shopping plaza in kunming,which is located in the center of the city with easy access to
public transport., has top sales volume in the first month.
2.2 Carrefour in China
Carrefour company to enter the Chinese market in 1995, the first opened in Beijing and Shanghai at that time,
the largest hypermarket, its “happy shopping Carrefour” and “one-stop shopping” and so on advanced
management idea favored by the vast number of consumers. For more than a decade, Carrefour has maintained a
leading position in the foreign retail enterprises in China, which stimulates the development of China's modern
retailing. In 2004, Carrefour was rated as "one of the most influential enterprises in China" by the domestic
media. As of January 2013, Carrefour had been opened 219 stores throughout 24 provinces in the country.
“Thinking global and acting local” is a key to the success of Carrefour. Some other key success factors which
made Carrefour succeed in China were lower price, flexible procurement, decentralized management system and
marketing strategies. Carrefour’s supply chain management which uses for reducing its cost and increasing its
profits can be divided into four sections:
A. Every day lower price
Firstly, lower price of Carrefour is a magic weapon of success. Carrefour has been trying to through various
channels to control and reduce the costs. Carrefour owned mass operation strategy, which make itself can obtain
a great effect of modern business. Carrefour signed a treaty which is "60 days for payment monthly" with
suppliers, using the capital turnover of suppliers, thus greatly saved the costs for company. Carrefour also
required a lot of favorable terms and sponsorships from suppliers. The rapid turnover and less liquidity were
occupied can greatly reduce the costs of capital. In the meanwhile, Carrefour tends to choose local products,
greatly save the cost of transportation and distribution costs. In addition, in order to reduce the circulation to
provide lower price, carrefour also developed their own brands of goods. All of these, ensuring Carrefour can
keep prices down.
B. Flexible procurement and decentralized management system
Secondly, compared with other retail enterprises simply regard stores as sales centers, Carrefour made stores as
prefitable centers. Carrefour gave their stores a lot of power. The procurement of Carrefour is mainly grasped by
local store managers and department heads, who are responsible for managing stores. By this approach can fully
mobilize the enthusiasm of the local store staff and strengthen managerial capacity of the local store, thus
become the important way to improve sales performance. Accordingly, local store managers mainly administrate
two aspects. One is the management power of commodity, including product selection, pricing, promotions,
negotiation, ordering, merchandising, etc. Another is the administrative power of personnel, including staffing
and transferring。In general, these powers can make the local store managers to quickly respond to the local
market and customer needs, adapting to the local retail market.
C. Logistics distribution system management
Thirdly, Carrefour in China set up four regional procurement centers, but did not set up its own large-scale
distribution center. Carrefour relied on the logistics system of suppliers to supply and distribute goods in
different regions. Although Carrefour had no huge advantage on distribution system and information system, its
operating costs were greatly reduced in terms of third-party logistics. Figure 2 shows Carrefour’s logistics
management mode in China.
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Carrefour in China Headquarters
Eastern District
Orders
Orders
Orders
Orders
Orders
Orders
Orders
Goods
Stores in the area
Northern Suppliers
Goods
Stores in the area
Goods
Northern District
Orders
Southern Suppliers
Stores in the area
Central Western Suppliers
Stores in the area
Eastern Suppliers
Goods
Southern District
Central Western District
Figure 2. Carrefour’s logistics management mode in China
D. Marketing strategies
Fourthly, from the point target on customers orientation, Carrefour aimed at the average consumers. Carrefour
supermarkets built in the area of transportation is convenient and population is dense, being close to ordinary
people’s daily life.Carrefour is chose to meet the needs of the mass market requirements, and fully consider the
consumption habits of Chinese people. Carrefour puts forward the management idea of "Buy enough in one-time,
low price, keep freshing, automatically choose and buy, free parking". It is accurately grasp the Chinese
consumers’ spending habits. For example, in order to satisfy Chinese consumers, Carrefour constantly increased
the varieties on the shelves. Considering easy portability, Carrefour sells small packaging goods, and so on.
3. Lessons Learned for Supply Chain Management
“Customer is the first consideration!” seems to be the key for the success for Wal-Mart. “Thinking global and
acting local” is a key to the success of Carrefour in China. How to improve the competitiveness of the
supermarket chain enterprises in supply chain management can be divided into four parts: the first is the research
on the needs of customers, which is the beginning and core of supply chain management; the second is the
suppliers management, which is the based instruments of supply chain management; the third is the base of
supply chain management, that is the logistics distribution system; the fourth is strategic point of supply chain
management, that is marketing strategies. Table 1 shows the main differences between supply chain management
practices in Wal-Mart and Carrefour illustrating the two different strategies that allowed these international
companies to successfully expand its business in China market.
Table 1. The comparisons of supply chain management between Wal-mart and Carrefour’s strategies in China
Wal-Mart
Carrefour
Striving for full of changes and characteristics on the
commodity structure. Product variety complete,
Meeting the needs
of customers
meetting
the
customers'
various
needs
and
preferences. Under the premise of guarantee quality
guarantee low price. "To the customer, please show
your eight teeth.", providing customers with perfect
service.
Suppliers
Suppliers for Wal-Mart are more significant than
management
other companies. Mainly through the network and
electronic
data
interchange
system
to
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the costs for company.
Carrefour relied on the logistics system of suppliers to
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information with suppliers, so as to establish
collaborative relationships.
Carrefour in China set up four regional procurement
centers, but did not set up its own large-scale distribution
Setting up their own logistics distribution system.
center. Carrefour relied on the logistics system of
Logistics
Wal-mart has established two logistics distribution
suppliers
distribution system
centers which are built up in Shen zhen and Tian jin.
different regions. Although Carrefour had no huge
to
supply
and
distribute
goods
in
advantage on distribution system and information system,
its operating costs were greatly reduced in terms of
third-party logistics.
Marketing
strategies
Wal-Mart aimed at high income consumers. Setting
up most of the supermarkets in the suburbs, in order
to make high income consumers drive to purchase.
Supermarkets built in the area of transportation is
convenient and population is dense, being close to
ordinary
people’s
daily
life.
Fully
consider
the
consumption habits of Chinese people.
By comparing the four differences on the Wal-Mart’s supply chain management and Carrefour’s supply chain
management, we can see the two supermarkets have many obvious distinctions. But, both of them are all
successful. The success of Wal-Mart and Carrefour give Chinese local retail enterprises enlightenment. Firstly,
building up free competition and win-win mechanism to establish a coexistence and co-prosperity of strategic
partnership with outstanding suppliers. Secondly, maintaining healthy and stable development of the local retail
enterprises are very important in China. Many domestic retail enterprises are committed to expanding the
network in stores, they want to do bigger. Firstly, and then do stronger. But once in the high-speed expansion
tube stall, unable to control the cost and ensure the profit. Secondly, Enterprises will be stuck in stagnation and
even bankruptcy if capital chain is broken. Therefore, domestic retail enterprises should establish a perfect
internal management, improve the efficiency, reduce operating costs and insure that the profit space to moderate
expansion based on the connotation of development mode. Thirdly, accelerating the application integration
technology, which composed of information technology and management. As the domestic retail enterprises
expand to different regions, demanding for distance and cross-regional business. As a result, Import modern
management methods, effective use the network technology to the mall of purchasing stock, financial accounting,
management, logistics distribution, goods management link to remodeling business process, make it more
reasonable. Finally, studying the capital market and mastering skills of mergers and acquisitions and
anti-takeover. All of above are the Chinese mainland enterprises should learn from the management of supply
chain in Wal-Mart and Carrefour. But, Wal-Mart in the Chinese mainland market in the short term is difficult to
play to the logistics distribution control advantage all the way, logistics distribution mode of Carrefour is flexible
but do not have long-term advantage. So, Chinese local retail enterprises should not replicate the management of
supply chain in Wal-Mart or Carrefour, they should learn from them to go themselves way in management of
supply chain.
4. Conclusions
To sum up, the successful experience in management of supply chain in Wal-Mart and Carrefour told us that
enterprises want to achieve sustained development in the increasingly fierce competition of market today, must
pay attention to the management of the supply chain. Enterprises in the process of considering the construction
of the supply chain, must make their supply chain system can dynamically adjust with the market development
and change constantly. To ensure the upstream and downstream partners who associated with this enterprise can
make a rapid response, collaborative enterprise together to complete the sales task. Cases of Wal-Mart and
Carrefour give the large retail enterprises in our country with great inspiration. Enterprises want to gain
dominant position in the market, not only compete with other competitors in the industry, but also depend on the
alliance which is in the same supply chain of wholesales, manufacturers and suppliers to achieve their
competitive advantage. First, this article focuses on the Wal-Mart’s supply chain management in China. Second,
introduces the Carrefour’s supply chain management from four parts. Finally, comparisons of supply chain
management between Wal-Mart and Carrefour’s strategies in China to give Chinese local retail enterprises
enlightenment, and should help those wishing to explore the uniqueness of the Chinese market and the
challenges that will be encountered when expanding their businesses in China.
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Abstract. In this paper, a novel multi-objective model for dynamic and integrated
1. Introduction
frastructure for a supply chain. Since changing the
structure of a supply chain is naturally expensive, many
researchers consider the term \network design" as a
synonym for strategic planning in supply chain [3-5].
In the recent years, the importance of SCND
problem and the interactions among the strategic
decisions and tactical performance of the supply chain
has made many researchers consider short-term decisions besides strategic SCND problem, which is called
Integrated Supply Chain Network Design (Integrated
SCND) problem [5]. One of the short-term decisions,
which can considerably a ect the performance of a
supply chain, is pricing. Although many researchers
consider price as an static input parameter, it can
change dynamically throughout the planning horizon [6]. Hence, it seems more realistic to consider
pricing decisions as a tactical decision integrated into
the strategic SCND plan.
Nowadays, the new concept of sustainability has
entered into di erent scopes of supply chain problems,
such as supply chain network design problem (sustain-
Dynamic supply chain
network design;
Integrated planning;
Sustainability;
Pricing;
Pareto-based
multi-objective
metaheuristic
algorithm.
network design of sustainable closed-loop supply chain network is proposed, which aims
to optimize economic, environmental, and social concerns, simultaneously. In order to have
a dynamic design, multiple strategic periods are considered during the planning horizon.
Furthermore, di erent short-term decisions are integrated with long-term decisions related
to the network design problem. Two of these short-term decisions determine selling price
of products in forward logistics and buying price of used products from customer zones in
reverse logistics. Due to the complexity of the proposed multi-objective model, a MultiObjective Imperialist Competitive Algorithm (MOICA) is proposed to solve the model,
and the results are compared with a non-dominated sorting genetic algorithm (NSGA-II).
Finally, to evaluate the performance of proposed algorithm, several numerical examples are
used of which the results indicate the eciency of the proposed algorithm.
© 2018 Sharif University of Technology. All rights reserved.
A supply chain can be de ned as a systematic network
with several echelons cooperating with each other to
meet the customers' requirements. Therefore, Supply
Chain Management (SCM) is always a main issue [1].
The kind of decisions made in SCM can be categorized
into strategic, tactical, and operational levels [2]. The
strategic decisions a ect the supply chain for a long
time, while the tactical and operational decisions have
short-lasting e ects on the supply chain [3].
One of the most important strategic decisions
made in SCM is Supply Chain Network Design (SCND)
problem, which attempts to de ne an ecient in*. Corresponding author. Tel.: +98 21 77379418;
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Figure 1. Di erent aspects of SCND problem.
able SCND). The aim of a sustainable SCND problem
is determining the structure of a supply chain so that
environmental and social concerns can be responded
besides economic ones [7].
From the managerial viewpoint, it is obvious that
an ecient management has to consider all aspects of
a network design problem. Hence, integrating tactical
performance of the supply chain with strategic network
design of supply chain is more realistic. Moreover, governmental legislation, environmental concerns, social
responsibility, etc. have made managers concentrate on
di erent aspects of their decisions in addition to their
economic concerns. Accordingly, this paper presents a
novel multi-objective mathematical model for dynamic
and integrated network design of a new entrant ClosedLoop Supply Chain (CLSC). The main contributions of
this paper are as follow:
ˆ
ˆ
ˆ
ˆ
ˆ
Dynamic design of a sustainable closed-loop supply
chain network so that changing the structure of
supply chain would be possible with respect to
multiple strategic periods;
Using linear selling price-sensitive demand function
for customer zones in forward logistics with respect
to selling price as a short-term decision variable;
Considering buying price decisions in reverse logistics, based on linear buying price-sensitive acquisition function;
De ning a leveling approach for selling and buying
prices in order to have an MILP model;
Presenting an ecient Pareto-based multi-objective
metaheuristic approach for the proposed model.
The rest of this paper is organized as follows:
The related literature is reviewed in Section 2. In
Section 3, the problem is de ned for which a multiobjective MILP model is formulated. Multi-objective
Pareto-based metaheuristic algorithms are described in
Section 4. Several numerical examples are analyzed in
Section 5. Finally, the conclusion and future research
suggestions are given.
2. Literature review
Many researches have presented a comprehensive study
on logistics network design problem [2,5]. Accordingly,
the literature on SCND problem can be categorized in
di erent perspectives, as indicated in Figure 1.
2.1. Categorizing based on supply chain
logistics
The rst group concentrates on the forward logistics [816]. The main goal of these papers is to design the
network of facilities to operate in forward logistics.
The second group focuses only on designing the
structure of reverse logistics facilities [17-20]. In these
researches, only backward activities are considered.
The last group considers both forward and reverse
logistics in SCND problem [21-30]. Some of these
researches investigate designing of supply chains that
attempt to turn back the used products to their forward
logistics, called closed-loop supply chain [21-24,26-30].
In the recent years, a considerable number of researches have discussed reverse and closed-loop supply
chain network design problems [31].
2.2. Categorizing based on the number of
objective functions
The rst group studies the SCND problem considering
a single metric. More than 90% of the researches before
2009 considered single-objective function in SCND
problem [2].
The other group considers several objective functions in the SCND problem, simultaneously [5]. One
of the new concepts added to the literature on
multi-objective supply chain models is sustainability
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(see [32,33]). Some researchers have surveyed sustainable SCND problem during recent years [34-35].
2.3. Categorizing based on the number of
strategic periods
The rst group considers a single strategic period in
SCND problem in which the structure of supply chain
network cannot be changed [6].
The second group studies SCND problem during
multiple strategic periods in which the structure of supply chain can be changed dynamically [13,16,24,26,29].
The number of these researches is considerably less
than that for the single-period ones [36].
2.4. Categorizing based on the decisions made
in SCND
The rst group concentrates only on strategic decisions,
which include most of the rst researches on SCND
problem [2].
The second group considers short-term decisions
in strategic SCND problem. A comprehensive study
was presented by Shen [37].
There are only a few researches in the literature
on SCND problem which have considered multiple
strategic and multiple tactical periods, simultaneously [6,12,38].
Accordingly, it can be observed that a small part
of researches considers dynamic supply chain network
design problem. This paper attempts to propose a
comprehensive model for a dynamic sustainable supply
chain network design problem, which integrates pricing decisions in addition to several common tactical
decisions into the strategic SCND problem. The
characteristics of the current paper with respect to
relevant works are indicated in Table 1.
3. Problem de nition
In this paper, dynamic design of a new entrant closedloop supply chain network is considered. The con guration of this CLSC is shown in Figure 2. In the
forward logistics, the plants obtain the required raw
materials from suppliers and produce products. The
nal products should be delivered to the customer
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tactical
period
1
1
2
1
1
>2
2
1
1
2
2
2
2
1
1
>2
>2
1
1
1
1
2
>2
2
>2
Social
FL
FL
CLSC
RL
RL
RL
FL
CLSC
CLSC
RL
FL
CLSC
CLSC
FL
CLSC
FL
CLSC
FL
FL
FL
CLSC
FL
CLSC
CLSC
CLSC
Sustainability
concerns
Economic
Environmental
Number of objective
function
[8]
[9]
[21]
[17]
[18]
[19]
[10]
[22]
[23]
[20]
[11]
[24]
[25]
[12]
[26]
[13]
[27]
[14]
[15]
[6]
[28]
[16]
[29]
[31]
Current
paper
Logistics of
supply chain
Ref.
Table 1. The literature on SCND.
Number of tactical
and strategic
periods
HA
HA
HA
MH
MH
MH
LM
HA
LM
MH
e-CM
CS
e-CM
LM
CS
e-CM
MH
LM
LM
MH
H
MH
CS
CS
e-CM
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The other assumptions of the proposed model are
as follow:
ˆ
ˆ
ˆ
ˆ
Figure 2. Con guration of closed-loop supply chain.
ˆ
zones via DCs. In the reverse logistics, collection
centers (CCs) collect a portion of the used products
from customer zones and deliver them to Recovery
Centers (RCs), which inspect the returned products
and separate them into repairable and decomposed
groups. I9t supposes that the repaired products, which
are reusable, will be delivered to DCs directly and the
decomposed products will be sold to material customer
zones.
It is supposed that in addition to the mentioned
entrant supply chain, there is an existing supply chain,
which sells the same products and seizes a part of
overall demand in each customer zone, and the new
entrant closed-loop supply chain can achieve the remaining. Hence, both new entrant and existing supply
chains have their own market share and there is no
competition among them.
It is assumed that the planning horizon consists of
multiple strategic periods so that each strategic period
includes multiple tactical periods, as shown in Figure 3.
It is also assumed that there is a budget assigned
to each strategic period, which can be spent partially
and the unspent will be invested in another project
with a prede ned interest rate.
The aim of this SCND problem is de ning the
proper structure for a sustainable closed-loop supply
chain so that the total pro t of supply chain will be
maximized, the amount of greenhouse gases emission
related to supply chain activities will be minimized,
and the job opportunities created by supply chain will
be maximized, simultaneously.
ˆ
ˆ
ˆ
ˆ
The set of potential locations for facilities of di erent
echelons is determined;
The opened facilities in each strategic period cannot
be closed during the next strategic periods;
The set of potential capacity options for each manufacturer is determined;
The maximum capacity of each facility is known;
The demand function of each customer zone is a
linear selling price-dependent function;
The accusation function of used products in each
customer zone is a linear incentive buying pricedependent function;
Shortages can occur in form of lost sales;
The delivered recovered products in each recovery
center will be received by DCs after one tactical
period;
All parameters considered in closed-loop supply
chains are deterministic.
3.1. Notations
Sets
S
M
D
K
C
R
C0
P
P0
L
Set of suppliers (s 2 S )
Set of potential manufacturers
(m 2 M )
Set of potential distribution centers
(d 2 D)
Set of potential customer zones
(k 2 K )
Set of potential collection centers
(c 2 C )
Set of potential recovery centers
(r 2 R)
Set of material customers (c0 2 C 0 )
Set of products (p 2 P )
Set of raw materials (p0 2 P 0 )
Set of selling price levels (l 2 L)
Figure 3. Relationship between strategic and tactical periods.
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L0
O
N
T
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Set of return price levels (l0 2 L0 )
Set of production capacity options
(o 2 O)
Set of strategic periods (n 2 N ). n = 0
is a period before planning horizon.
Set of tactical periods (t 2 T )
Parameters
Economic parameters
F Oin
F Anm;o
n
F CCm;o
F OCi
BCs;p0
P Cm;p
HCd;p
SCk;p
ICr;p
RCr;p
T Cs;m;p0
T Ci;j;p
SVc0 ;p
Fixed cost charged in strategic period
n 1 for opening facility in strategic
period n,
Fixed cost of manufacturer m charged
in strategic period n 1 for adding
production capacity option o in
strategic period n,
Fixed cost of manufacturer m to
operate under capacity option o in
strategic period n,
Fixed operating cost of facility i,
Variable cost of one unit of product p0
from supplier s,
Variable cost of producing one unit of
product p at manufacturer m,
Variable cost of holding one unit of
product p at distribution center d,
Variable shortage cost of one unit of
product p at customer zone k,
Variable cost of inspecting one unit of
product p at recovery center r,
Variable cost of recovering one unit of
product p at recovery center r,
Variable cost of transporting one unit
of raw material p0 between supplier s
and manufacturer m,
Variable cost of transporting one unit
of product p between facilities i and j ,
Variable revenue of selling one unit
of unrecovered product p to material
customer c0 ,
EIr;p
ERr;p
ETs;m;p0
Eti;j;p
Job creation parameters
Ji
EPm;p
ESd;p
GHG emission coecient to establish
facility i,
GHG emission coecient to produce
one unit of product p at manufacturer
m,
GHG emission coecient to store one
unit of product p at distribution center
d,
Number of job opportunities created
due to opening facility i,
Other parameters
Expm;o
Capmax
m
Capmax
d
Capmax
c
Capmax
r
Um
p0 p
Urm;p
Urp
Am;d
Ar;d
k;p
Emission parameters
EFi
GHG emission coecient to inspect
one unit of product p at recovery
center r,
GHG emission coecient to recover
one unit of product p at recovery
center r,
GHG emission coecient to transport
one unit of raw material l0 from
supplier s to manufacturer m,
GHG emission to transport one unit of
product p from facility i to facility j ,
k;p
r
k;p
p
Capacity expansion of capacity option
o at manufacturer m,
Maximum installable production
capacity of manufacturer m,
Maximum storage capacity of
distribution center d,
Maximum collecting capacity of
collection center c,
Maximum recovery capacity of recovery
center r,
Utilization rate of manufacturer m,
Quantity of required raw material p0 to
produce one unit of product p,
Usage rate of production capacity for
manufacturer m to produce one unit of
product p,
Usage rate of storage capacity for each
distribution center to store one unit of
product p,
Number of deliveries from
manufacturer m to distribution
center d,
Number of deliveries from recovery
center r to distribution center d,
Return rate of used product p,
collected freely and without buying
from customer zone k,
Elasticity coecient of selling price in
demand function of customer zone k
for product p,
Elasticity coecient of buying price in
acquisition function of customer zone
k for product p,
Recoverable fraction of returned
product p,
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n;t
P rk;p;l
!
Demandn;t
k;p
MaxDemn;t
k;p
Demn;t
k;p
Demn;t
k;p;l
n;t
IP rk;p;l
0
Retn;t
k;p;l0
Bn
IRn
Selling price of product p to customer
zone k at price level l in tactical period
t of strategic period n,
Rate of existing supply chain's market
share, which is not achievable by
entrant supply chain,
Potential demand of customer zone k
for product p in tactical period t of
strategic period n,
Maximum achievable market share
of customer zone k for product p in
tactical period t of strategic period n,
Demand of customer zone k, related to
entrant supply chain, for product p in
tactical period t of strategic period n,
Demand of customer zone k, related to
entrant supply chain, for product p in
tactical period t of strategic period n
based on selling price level l,
Buying price of product p in customer
zone k at price level l0 in tactical
period t of strategic period n,
The amount of returned product
p from customer zone k in tactical
period t of strategic period n based on
incentive price level l0 ,
Budget assigned to strategic period n,
Interest rate of investing in foreign
project in strategic period n,
Decision variables
Binary variables
OMmn
ODdn
OCcn
ORrn
n
Om;o
"n;t
k;p;l
'n;t
k;p;l
1 if manufacturer m is open during
strategic period n,
1 if distribution center d is open during
strategic period n,
1 if collection center c is open during
strategic period n,
1 if recovery center r is open during
strategic period n,
1 if capacity option o is installed at
manufacturer m in strategic period n,
1 if selling price level l is used for
selling product m to customer zone k
in tactical period t of strategic period
n,
1 if buying price level l0 is used for
buying additional used product m from
customer zone k in tactical period t of
strategic period n,
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Continuous variables
Qn;t
m;p
n;t
Hd;p
n;t
fs;m;p
0
n;t
fi;j;p
n;t
Sk;p;l
UBn
SBn
CostF ixed
CostV ar
Costtotal
Incometotal
Quantity of product p produced by
manufacturer m in tactical period t of
strategic period n,
Amount of product p held by
distribution center d in tactical period
t of strategic period n,
Amount of raw material p0 shipped
from supplier s to manufacturer m in
tactical period t of strategic period n,
Amount of product p shipped from
facility i to facility j in tactical period
t of strategic period n,
Shortage of product p based on price
level l in customer zone k in tactical
period t of strategic period n,
Unspent budget in strategic period n,
Spent budget in strategic period n to
extend the network of supply chain,
Total operational xed cost of supply
chain through planning horizon,
Total operational variable cost of
supply chain through planning horizon,
Total cost of supply chain through
planning horizon,
Total income of supply chain through
planning horizon,
3.2. Price-dependent demand functions
There are di erent price-sensitive response functions,
which have been used in the literature [39]. In this
paper, a linear case of price-response functions, which
are usually suitable for the cases that small changes of
selling price lead to considerable decrease in customers'
demand and the willingness to pay is uniformly distributed, is used [6]. Based on this linear relationship,
which is shown in Figure 4, the demand function of
customer zones can be formulated as Eq. (1):
Figure 4. Selling price-dependent demand function.
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Figure 6. Buying price-dependent return product
function.
Figure 5. Discrete selling price and demand levels.
n;t
Demn;t
k;p = (1 ! ) Demandk;p
= MaxDemn;t
k;p
n;t
k;p P rk;p
n;t
k;p P rk;p :
(1)
It can be observed in Eq. (1) that the entrant supply chain can only meet a prede ned portion of
total demand (Demandn;t
k;p ) in each customer zone
n;t
(MaxDemk;p ).
The revenue earned from selling each product
in each customer
zone during each tactical period
n;t P f n;t , which leads to nonlinearity in
equals P rk;p
d d;k;p
the model. Thus, a price leveling approach (see [6])
is used to have a linear relationship among decision
variables. In this manner, di erent discrete price levels
are considered for selling each product in each customer
zone (see Figure 5). Assuming L as the total number
of price levels, the selling price value for level l can be
calculated using Eq. (2):
n;t
P rk;p;l
!
n;t
l 1 MaxDemk;p
=
:
L 1
k;p
(2)
Finally, the revenue earned from selling each product
in each customer zone during each tactical period can
n;t (Demn;t
n;t
be calculated by P rk;p;l
k;p;l Uk;p;l ).
3.3. Buying price-dependent acquisition
function
In this paper, it is assumed that the quantity of
return products depends linearly on buying price,
which can be formulated as Eq. (3). Linear buying
price-dependent acquisition functions are practically
useful when buying price elasticity is high and small
changes of buying price lead to considerable change in
the amount of returned products [22,23,26]:
Retn;t
k;p
=
X
r IP rn;t :
f n;t + k;p
k;p
d2D d;k;p
(3)
The rst term of Eq. (3) indicates the amount of
returned products collected freely and the second term
is additional returned products bought from customer
Figure 7. Buying price-dependent return product
function.
zones regarding buying price. Figure 6 indicates
the relationship between buying price and acquisition
function of used product.
Similar to the leveling approach of sub-section 3.2,
the nonlinear relationship in buying additional prodn;t ( r IP rn;t )) can be modi ed using di eructs (IP rk;p
k;p
k;p
ent discrete levels for buying price (Figure 7). Assuming L0 as the total number of buying price levels, the
return price value for level l0 can be calculated using
Eq. (4):
!
) MaxDemn;t
l0 1 (1
k;p
n;t
IP rk;p;l0 = 0
:
(4)
r
L 1
k;p
Finally, the spent cost to buy additional returned
n;t ( r IP rn;t ). Since shortage
products equals IP rk;p;l
0 k;p
k;o;l0
can occur in each customer zone, Eq. (5) must be
considered as an addition constraint to avoid selecting
buying prices which lead to collecting products more
than supplied demand:
X
l0
n;t 'n;t
rk;p IP rk;p;l
0 k;p;l0
 (1
8k; p; n; t:
3.4. Model formulation
)
X
f n;t
d2D d;k
(5)
In this sub-section, objective functions and constraints
of the multi-objective model are described.
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3.4.1. Objective Functions (OF).
ˆ First Objective Function: Economical OF (OF1 ).
The rst objective function of the proposed model
is maximizing the total pro t of the supply chain,
which can be calculated by Eq. (6):
MaxOF1 = Incometotal Costtotal + IRN UBN :
(6)
The total income (Incometotal ) is the revenue
earned from selling products to customer zones in
forward logistics plus the revenue earned by selling
scrapped products to material customer zones in
reverse logistics, which can be calculated using
Eq. (7a):
Incometotal =

X X XX
X
n2N;n>0 t2T k2K p2P l2L
+
+
+

n;t
P rk;p;l
k2K p2P l2L
+
X
n;t S n;t
P rk;p;l
k;p;l

+
+
+
X
n2N;n>0 c2C
X
X
n2N;n>0 r2R
X
00 t2T m2M p2P
X
XXX X
r
k;p
n2N;n>0 t2T k2K p2P l0 2L0
X
XXX X

ICr;p
n2N;n>0 t2T c2C r2R p2P
X

p
n;t
fc;r;p
XX X X
n2N;n>0 t2T s2S m2M p0 2P 0
X
X X XX
X
XX X X
X
n;t
T Cm;d;p fm;d;p
n;t
T Cd;k;p fd;k;p
XX X X
X
XXX X
X
XX X X
n2N;n>0 t2T r2R d2D p2P
n;t
T Ck;c;p fk;c;p
n;t
T Cc;r;p fc;r;p
n;t : (7c)
T Cr;d;p fr;d;p
Finally, the interest of investing unspent budget in
foreign project for the last strategic period is equal
to IRN UBN .
n;t
BCs;p0 fs;m;p
0
P Cm;p Qn;t
m;p
n2N;n>0 t2T k2K p2P l2L
n2N;n>0 t2T c2C r2R p2P
(7b)
XX X X
n;t
SCk;p Sk;p;l
n2N;n>0 t2T s2S m2M p0 2P 0
n
F CCm;o
n ;
Om;o
XX XX
n2N;n>0 t2T d2D k2K p2P
F OCrn ORrn
XX
n;t 
n2N;n>0 t2T m2M d2D p2P
F OCcn OCcn
n2N;n>0 t2T s2S m2M p0 2P 0
+
+
F OCdn ODdn
n2N;n>0 t2T o2O
X
CostV ar =+
X
n;t
n;t
T Cs;m;p0 fs;m;p
0
(7a)
The total operating cost of closed-loop supply chain
(Costtotal ) consists of xed costs and variable cost,
which can be calculated using Eqs. (7b) and (7c),
respectively:
X
X
n OM n
CostF ixed =
F OCm
m
n2N;n>0 m2M
n2N;n>0 d2D
n;t
HCd;p Hd;p
2
+
n2N;n>0 t2T c0 2C 0 r2R p2P
X
X
+ RCr;p
X X XX
X
n2N;n>0 t2T d2D p2P

n;t
n;t
IP rk;p;l
0 'k;p;l0
+
SVc0 ;r;p fcn;t
0 ;r;p :
+
XXX
1 X fm;d;p 1 X fr;d;p
+
+
2 m2M Am;d 2 r2R Ar;d
n;t
Demn;t
k;p;l "k;p;l
X XX
X
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ˆ
Second Objective Function: Environmental OF
(OF2 ). Recently, using Life Cycle Analysis (LCA)
method, by which released waste is quanti ed
through the product life cycle, makes considerable environmental performance possible for the
rms [40]. In this paper, the total amount of
harmful emissions, including released greenhouse
gases (GHG), is considered as the second objective
function, which can be formulated as Eq. (8):
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MinOF2 =Emissionestablishment
+
+ Emissionoperation
+ Emissiontransportation :
(8)
The establishment emissions include GHG emissions released due to opening facilities over the planning horizon, which can be formulated by Eq. (8a):
X
Em OMmNT
Emissionestablishment =
m2M
X
+
d2D
+
Ed OMdNT +
X
r 2R
X
c2 C
Ec OCcNT
Er ORrNT :
+
X
XXX
n2N;n>0 t2T d2D p2P
X
XXX X
XXX X
X
s2S
n;t =
fs;m;p
0
X
d2D
n;t 1 +
Hd;p
n;t
EIr;p fc;r;p
+
XX X X
n2N;n>0 t2T s2S m2M p0 2P 0
X
X X XX
n2N;n>0 t2T m2M d2D p2P
+
+
+
+
X
n;t
ETm;d;p fm;d;p
XX X X
n2N;n>0 t2T d2D k2K p2P
X
XXXX
n2N;n>0 t2T k2K c2C p2P
X
XXX X
n2N;n>0 t2T c2C r2R p2P
X
XX X X
n2N;n>0 t2T r2R d2D p2P
n;t
ETs;m;p0 fs;m;p
0
n;t
ETd;k;p fd;k;p
n;t
ETk;c;p fk;c;p
n;t
ETc;r;p fc;r;p
n;t
ETr;d;p fr;d;p
c2 C
Jc OCcNT +
X
d2D
X
r 2R
Jd OMdNT
Jr ORrNT :
k 2K
k2K
p
p
(1
X
c2C
X
c2C
n;t +
fm;d;p
m2N
X
k2K
n;t +
fm;d;p
(9)
r 2R
X
c2C
X
r2R
d2D
n;t 8r; p; n > 0; t > 1;
fr;d;p
X
d2D
n;t =
fc;r;p
n;t 8r; p; n > 0; t = 1;
fr;d;p
X
c0 2 C 0
(11)
(12)
n;t = H n;t
fr;d;p
d;p
n;t 8c; p; n > 0; t;
fc;r;p
X
n 1;T =
fc;r;p
p)
r2R
(10)
n;t = H n;t
fr;d;p
d;p
n;t 8d; p; n; t = 1;
fd;k;p
X
n;t =
fc;r;p
X
n;t 8d; p; n; t 6= 1;
fd;k;p
X
n;t =
fk;c;p
p0 ;p Qn;t
m;p 8m; p; n > 0; t;
n;t 8m; p; n > 0; t;
fm;d;p
X
+
X
p0 2P 0
m2M
n 1;T +
Hd;p
n;t :
ERr;p p fc;r;p
X
X
X
The transportation GHG emissions arise from wasting energy to transport goods among facilities, as
stated in Eq. (8c):
EmissionT ransportation
n2N;n>0 t2T c2C r2R p2P
X
m2M
Jm OMmNT +
3.4.2. Constraints
- Balance constraints:
+
=
X
+
Qn;t
m;p =
n;t
ESd;p Hd;p
n;t : (8c)
ETr;c0 ;p fr;c
0 ;p
Third Objective Function: Social OF (OF3 ). The
social aspect of sustainability considers the e ects of
rms on the society in which the rms operate [41].
One of the most common indicators used to determine the social concern is the number of job opportunities created by supply chains [13,27]. In this
paper, maximizing the number of job opportunities
is considered as the third objective function, which
can be formulated by Eq. (9):
(8a)
n2N;n>0 t2T c2C r2R p2P
X
n2N;n>0 t2T r2R c0 2C 0 p2P
(8b)
+
XX X X
MaxOF3 =
The operation emissions are the outcome of operating facilities, which indicate the amount of GHG
emissions released by them. Eq. (8b) formulates
these operation emissions:
X X X X
EmissionOperation=
EPm;p Qn;t
m;p
n2N;n>0 t2T m2M p2P
+
ˆ
X
n;t 8r; p; n > 0; t:
fr;c
0 ;p
(13)
(14)
(15)
(16)
(17)
Constraint (10) ensures that each manufacturer buys
sucient raw material from di erent suppliers. Constraint (11) indicates that the manufactured product
will be transported to distribution centers in each
period. Constraints (12) and (13) balance the ow
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of products for DCs. Constraint (14) indicates that
each collection center delivers all products collected
from customer zones. Constraints (15)-(17) limit the
products delivered from a recovery center with respect
to recoverable fraction of the returned products.
Price-dependent demand constraints:
X
"n;t
k;p;l = 1 8k; p; n > 0; t;
l 2L
n;t  "n;t Demn;t 8k; p; l; n > 0; t;
Sk;p;l
k;p;l
k;p;l
X
n;t + X S n;t
fd;k;l
k;p;l
d2D
l 2L
=
X
l 2L
Constraints (25)-(28) state that closing the opened
facilities in the next periods is not possible.
Budget constraints:
SB n =
(18)
+
+
8p; n > 0; t:
X
l0 2L0
n;t 'n;t
rk;p IP rk;p;l
0 k;p;l0
X
X
c2C
d2D
 (1
n;t =
fk;c;p
X
d2D
n;t +
fd;k;p
X
l 0 2L 0
(21)
)
n;t 8k; p; n > 0; t;
fd;k
(22)
n;t 'n;t
rk;p IP rk;p;l
0 k;p;l0
8k; p; n > 0; t:
(23)
Constraint (21) indicates that for each product, only
one buying price level can be selected in each customer
zone. Constraint (22) is the addition constraint, which
limits selecting buying price with regards to the supplied demand. Constraint (23) indicates the amount of
returned products in each period with regards to the
buying price.
Opening facilities constraints:
OMmn  OMmn 1
8m; n > 0;
ODdn  ODdn 1
OCcn  OCcn 1
ORrn  ORrn 1
8d; n > 0;
8c; n > 0;
8r; n > 0:
m2M
+
n;t
"n;t
k;p;l Demk;p;l
Incentive price-dependent constraints:
X
'n;t
k;p;l0  1 8k; p; n > 0; t;
0l 2L0
X
(19)
(20)
Constraint (18) states that only one selling price level
for each product in each customer zone and each
period is possible. Regarding Constraint (19), the total
number of shortages for a speci c selling price level
is less than the corresponding demand in each period.
Constraint (20) limits sum of the delivered products
and related shortages to corresponding demand for
each selling price level.
419
+
n+1 OM n+1
F Om
m
X
d2D
X
c2C
X
r 2R
OMmn


n+1
F Odn+1 ODm
n
ODm
n+1
F Ocn+1 OCm
n
OCm

n+1
F Orn+1 ORm
n
ORm

X X
m2M o2O
+1 On+1
F Anm;o
m;o

8n < N;
(28)
SB n + UB n = B n + UB n 1
8n 2 f1; 2; :::; N 1g ;
(29)
SBn + UBn = Bn n = 0;
(30)
UBn = IRn 1 UBn 1 n = N:
(31)
Constraint (28) indicates the amount of spent budget
in each strategic period, which depends on opening
facilities and installing capacity options in the next
strategic period. Constraints (29)-(31) state that the
sum of spent and unspent budgets depends on the
assigned budget and the unspent invested budget in
the previous strategic period.
Capacity constraints:
X
o2O
n  OM n
Om;o
m
8m; n > 0;
X
p2P
(32)
Urm;p Qn;t
m;p  Um
(24)
8m; n > 0; t;
(25)
X
X
(26)
n0 n;n0 2N o2O
(27)
8m; n > 0;
X
X
n0 n;n0 2N o2O
0
n
Expm;o Om;o
(33)
0
n  Capmax
Expm;o Om;o
m
(34)
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X
p
n;t +
Urp Hd;p
+
XX
k2K p2P
XX
c2C p2P
n;t
fm;d;p
1 X X
Ur
2 m2M p2P p Am;d
f n;t
1 X X
Urp r;d;p
2 m2M p2P
Ar;d
4.1. Multi-Objective Imperialist Competitive
Algorithm (MOICA)
 ODdn Capmax
d
8d; n > 0; t;
(35)
n;t  OC n Capmax 8c; n > 0; t;
fk;c;p
c
c
(36)
n;t  ORn Capmax 8r; n > 0; t:
fc;r;p
r
r
(37)
According to Constraint (32), each manufacturer can
operate under only one capacity option during each
strategic period. Constraints (33)-(37) indicate the
maximum capacity of facilities.
Decision variable constraints:
n ; "n;t ; 'n;t = f0; 1g
OMmn ; ODdn ; OCcn ; ORrn ; Om;o
k;p;l k;p;l0
n;t n;t
n;t
n;t
Qn;t
m;p ; Hd;p ; fs;m;p0 ; fi;j;p ; Sk;p;l ; UBn  0:
(38)
Constraint (38) indicates the decision variables.
4. Multi-objective Pareto-based meta-heuristic
algorithm
In the recent years, multi-objective Pareto-based metaheuristic algorithms have been used as a main solution
approach for problems with con icting goals. In multiobjective problems, there are m objective functions
such as OF (~x) = [OF1 (~x); :::; OFm (~x)] and c constraints such as gi (~x)  0, i = 1; 2; :::; c, ~x 2 X in which
~x and X indicate the n-dimensional solution vector and
feasible region, respectively. There is normally con iction among some goals in a multi-objective problem,
which leads to domination concept. For maximization
problem, solution ~a dominates solution ~b(~a; ~b 2 X ) if:
1. fi (~a)  fi (~b); 8i = 1; 2; :::; m
2. 9 i 2 f1; 2; :::; mg : fi (~a) > fi (~b):
The solutions which cannot dominate each other
are called Pareto front. In a Pareto front, the goodness of di erent solutions can be evaluated regarding
convergence and diversity of the solutions [42].
Based on complexity of the proposed model, especially in large-size cases, a multi-objective Pareto-based
meta-heuristic algorithm, called MOICA, has been
used to solve the proposed model and its results have
been compared with those of an NSGA-II algorithm.
In the following sub-sections, these two algorithms are
described.
One of the evolutionary algorithms widely attended to
during the last years has been Imperialist Competitive
Algorithm (ICA). ICA, which has been introduced by
Atashpaz-Gargari et al. [43], is based on the imperialism phenomenon.
The ability of ICA in nding good solution to
single-objective models leads researchers to use ICA for
multi-objective problems. The multi-objective version
of the imperialist competitive algorithm (MOICA) has
been developed by Enayatifar et al. [44].
In this paper, MOICA is used to solve the proposed multi-objective model. The steps of the proposed
MOICA are as follow:
- Step 1: Initializing the empires. As the rst step,
Npop countries (number of population) should be
created. Figure 8 indicates the proposed solution
representation. Accordingly, each solution includes
the following three parts:
ˆ Part 1: The rst part of each solution, which
is related to strategic decisions, is a 1  (M +
D + C + R) vector. The cells of this vector show
manufacturers, DCs, CCs, and recovery centers,
respectively. This vector indicates the strategic
period in which the related facility should be
opened. Zero value for each cell indicates that
the related facility will be closed;
ˆ Part 2: The second part is an M  N matrix,
which indicates the capacity option activated for
the related manufacturer in the related strategic
period;
ˆ Part 3: The third part includes a 2P  K  T  N
super-matrix, which determines the selling and
buying price levels of the related product for
relevant customer zone in related tactical periods
of each strategic period.
The other continuous tactical decision variables
for each solution will be created, randomly, based on
these values.
After initialization of Npop countries, Nimp of
them, which are more powerful, should be selected
as imperialists. The remaining are known as colonies
of the imperialists. For a multi-objective problem,
the power of each imperialist should be calculated
regarding two criteria:
(1) Rank of each country based on Fast NonDominated Sorting (FNDS) technique;
(2) Merit of each country compared to countries
with the same rank, based on crowding distance criterion.
According to [44], the power of each country
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Figure 8. Solution representation.
can be calculated using Eq. (39):
NCn = round fpn Ncol g ;
(40)
powern =
D
P
j =1
1
;
Nrank
P(C )
(39)
OFj (n)
OFj (i) (Rank(C ) 1)  D
"
,
#
i=1
where D is the number of objective functions, OFj (i)
is the value of the j th objective function of country i,
and Nrank (C ) is the number of countries in rank C .
The number of countries assigned to each imperialist (NC) can be calculated using Eq. (40):
where pn =
powern
NP
imp
i=1
poweri
indicates the imperialists
power ratio.
- Step 2: Moving of the colonies toward their imperialist. Colonies move toward their imperialist
position, with a small deviation. The movement of
colonies (x) and possible deviation in this movement
() can be calculated using Eqs. (41) and (42),
respectively:
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x  U (0;
U(
 d) ;
; );
(41)
5. Results analysis
(42)
To study the performance of algorithms, the following
metrics have been used:
where U (:) is a random variable, which has a uniform
distribution, d is the distance between each colony
and its imperialist, and and are two prede ned
parameters of the algorithm.
- Step 3: Exchanging position of imperialist and
colony. If a colony reaches a better position than its
imperialist after movement, an exchange between the
current colony and its imperialist should be applied.
- Step 4: Computing the total cost of all empires. The
overall power of each empire depends on the power of
its imperialist and mean power of its colonies, which
can be calculated using Eq. (43):
T Cn = Cost(imperialistn )
+ mean fcos t (colonies)g ;
(43)
where  is a positive number less than 1.
- Step 5: Imperialist competition. During this step,
the most powerful empire attempts to seize the weakest colony of the weakest empire. To calculate the
normalized power of each empire (NT Cn ) regarding
their total cost, Eq. (44) can be used:
NT Cn = T Cn
max fT Cn g :
(44)
- Step 6: Eliminating the powerless empires The
empire which has lost all its colonies should be
eliminated.
Stop condition
After each iteration, the number of empires will be
checked, rst. If there is only one empire, the algorithm
will stop. Moreover, if the number of iterations exceeds
the maximum number of iterations, the algorithm will
stop.
The owchart of the proposed MOICA is shown
in Figure 9, in which the multi-objective parts are
indicated by di erent colors.
4.2. NSGA-II algorithms
One of the well-known meta-heuristic algorithms is
Non-dominated Sorting Genetic Algorithm (NSGA),
which was developed by Srinivas and Deb [45]. Respecting weaknesses of NSGA, Deb et al. [42] introduced an extension to NSGA, called NSGA-II.
In this paper, NSGA-II algorithm is used as a
second meta-heuristic algorithm to solve the proposed
closed-loop supply chain network design problem. The
owchart of the proposed NSGA-II is depicted in
Figure 9.
ˆ
ˆ
ˆ
ˆ
ˆ
The CPU time of algorithms to achieve nearoptimum solutions;
The number of solutions in Pareto optimal front;
larger value is better;
Diversity, which indicates the extension of the
Pareto front [46]; larger value is better;
Spacing, which indicates the standard deviation of
the distances among solutions of the Pareto front
[47]; smaller value is better;
Mean ideal distance (MID), which is the distance
among Pareto fronts and an ideal solution [46];
smaller value is better.
The algorithms will be experimented for 20 generated test problems, of which the characteristics are
indicated in Table 2.
To adjust the parameters of the algorithms,
Taguchi method is used. This method attempts to minimize the noise e ect and determine an optimal level of
signal factors using signal to noise ratio [48-49]. Table 3
indicates di erent levels of factors for MOICA and
NSGA-II [50]. Then, the L9 design and L27 design are
implemented for NSGA-II and MOICA, respectively,
Table 2. Characteristics of test problems.
Problem no. S M D K C R C 0 P 0 P O N T
P1
1 2 2 2 1 1 1 2 1 2 1 3
P2
1 2 3 2 2 1 1 2 1 2 2 3
P3
2 2 3 2 2 2 1 2 2 2 2 3
P4
2 2 4 3 2 2 1 2 2 2 2 3
P5
3 3 4 4 3 3 1 2 2 2 2 3
P6
3 3 5 4 3 4 2 3 3 2 2 3
P7
3 4 5 5 3 4 2 3 3 2 3 3
P8
4 5 6 6 4 4 3 4 3 2 3 3
P9
4 6 6 7 4 4 3 4 4 2 3 3
P10
4 6 7 8 4 5 3 5 4 2 3 3
P11
4 7 7 9 5 6 3 5 4 2 3 3
P12
5 7 8 10 5 6 3 6 4 3 3 3
P13
5 8 9 10 5 6 3 7 4 3 3 3
P14
5 9 10 10 6 7 3 8 5 3 3 3
P15
5 9 11 12 7 7 3 8 5 3 4 3
P16
6 9 12 13 7 8 3 9 5 3 4 3
P17
6 10 12 15 7 8 3 9 5 3 4 3
P18
7 10 13 16 8 8 3 9 6 3 4 3
P19
8 11 13 18 8 8 4 9 7 3 4 3
P20
10 15 15 20 10 10 5 10 10 4 5 3
A. Nobari and A. Kheirkhah/Scientia Iranica, Transactions E: Industrial Engineering 25 (2018) 410{430
423
Figure 9. Flowchart of MOICA and NSGA-II.
using Minitab Software. Figure 10 indicates the e ect
plot of signal to noise ratio for algorithms. As larger
value for this ratio is better, the proper level of each
parameter is highlighted in Table 3.
The generated problems have been solved using
algorithms and the results are reported in Table 4.
To code the algorithms, MATLAB Software (Version
7.10.0.499, R2010a) on a 2 GHz laptop with 8 GB RAM
is used [51].
In order to evaluate the performance of the
proposed MOICA, the following analyses are carried
out.
5.1. Statistical analysis
To statistically compare similarities in performances of
the algorithms, analysis of variance (ANOVA) test is
executed for each metric and the results are shown in
Table 5. The individual plots are depicted in Figure 11.
Figure 12 indicates the performance of algorithms with
respect to all test problems for each metric.
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Table 3. Algorithm parameter ranges along with values of algorithm parameters.
Multi-objective
Algorithm
Parameter levels
algorithms
parameters
Low Middle High
MOICA
Number of population
20
30
40
Number of imperialists
5
10
15
A random variable
1
2
3
Deviation form original direction
0.5
0.6
0.7
In uence coecient of colonies
0.05
0.1
0.2
Maximum generation
50
100
200
Number of population
20
25
30
Crossover probability
0.5
0.55
0.6
Mutation probability
0.35
0.4
0.45
Maximum number of generations
50
75
100
NSGA-II
Table 4. Multi-objective metrics computed for the proposed Pareto-based meta-heuristics.
Algorithm
Problem
NSGA-II
MOICA
no.
Spacing MID Diversity NOS Time
Spacing MID Diversity NOS Time
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
0.7173
0.5502
0.4296
0.5576
0.6861
0.4481
0.4124
0.4641
0.4724
0.4560
0.5849
0.4867
0.3519
0.5093
0.6766
0.5274
0.6148
0.6324
0.4775
0.6524
1.0273
1.1925
0.9190
1.0217
0.8967
1.0566
1.0694
1.2191
1.3450
1.3236
1.3252
1.2671
1.2261
1.1228
1.1271
1.1204
1.1207
1.1171
1.0938
1.1059
3422.5973
5061.3190
4088.1627
6315.6232
7227.0165
8006.8991
11428.1502
13061.0248
16152.3872
17098.1189
17963.4208
23870.8514
19560.1163
29819.2891
39362.9892
31303.9707
41340.3515
47510.2721
47184.2364
48419.3471
12
13
15
15
21
17
17
17
15
17
15
22
24
21
18
21
25
18
21
22
26.8771
47.0899
82.7915
117.8210
149.6871
225.4818
395.4545
512.6571
779.2661
945.8829
1021.4184
1231.9429
1362.6252
1675.1914
2786.5877
3161.3055
3522.7108
5119.7896
8331.8567
13284.8567
1.0988
1.1574
1.1819
1.1543
1.1017
1.0215
1.5164
1.1468
1.0205
1.1360
1.0699
1.6591
1.4471
1.6199
1.7606
1.4752
1.7402
1.0235
1.8925
1.3393
1.0247
0.9769
0.8953
0.9515
0.8685
1.0161
1.0041
1.1070
1.2748
1.2938
1.3240
1.3290
1.3362
1.2018
1.2672
1.2197
1.2038
1.2141
1.1221
1.1232
1181.6300
1143.5122
3506.4638
4609.8030
4978.6797
3992.4625
6717.8032
4881.2655
3196.5109
7812.9618
3942.7870
13153.3171
14359.0873
10478.0737
12902.1185
8549.7959
14939.9158
4617.7268
30579.2631
35463.2368
17
16
17
22
23
24
28
26
19
24
18
27
26
27
21
24
28
19
25
24
18.7065
37.5912
76.4658
107.5754
137.0491
213.3122
373.2581
467.1043
774.1683
767.9396
975.6648
1108.4170
1303.6427
1589.9950
2608.6909
2993.6367
3289.9307
4420.7271
7238.5271
11469.5271
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Table 5. The P -values of the analysis of variance comparison test.
Metric's name P-value
Test results
Rank
Diversity
MID
Spacing
NOS
Time
 Bigger is better
0.00
0.94
0.04
0.01
0.81
Null hypothesis is rejected
Null hypothesis is not rejected
Null hypothesis is rejected
Null hypothesis is rejected
Null hypothesis is not rejected
MOICA < NSGA-II
MOICA  NSGA-II
MOICA < NSGA-II
MOICA > NSGA-II
MOICA  NSGA-II
Table 6. Pareto solutions to problem no. 9 along with non-domination analysis.
The solutions to
Pareto
MOICA
dominate
MOICA
NSGA-II
solution no.
current solution
to NSGA-II
OF1
OF2 OF3
OF1
OF2 OF3
1
21836429 24640493 2097 23304093 26089642 1170
2
21474892 23640471 2031 13331776 16541498 1805
3
21094493 23240340 2017 22216107 26406264 1546
4
24947924 25639922 1686 17538973 23504410 2165
5
24038914 26640182 1851 9014768 17325311 1979
6
21497543 22640095 1733 18249127 22966637 880
7
21378478 22640281 1896 11019483 17749084 1881
8
22726939 23140157 1751 18500872 23392446 1020
3,5,6,7,8,9,13,15
9
21210592 21640256 1827 18963445 24566851 1699
2,3,5,6,7,8,9,10, 12,13,14,15,19
10
23647843 24240156 1909 15675774 19498973 2113
11
23129184 26040421 2076 19718498 23850372 1432
2,3,5,6,7,8,9,13,15
12
22136998 24140207 2088 20660876 24122878 1160
2,3,5,6,7,8,9,13,14,15,19
13
20894907 22940340 2021 20704188 25518042 1513 1,2,3,5,6,7, 8,9,10,12,13,14,15,18,19
14
21127329 23940523 2142 16304449 19834607 1217
15
22276353 23110239 1891 16635795 19951278 1294
16
24117380 27105769 2085
17
25707906 26035772 1760
18
23111298 24856749 2113
19
22107940 23851486 1954
Based on the statistical outputs shown in Table 5 along with Figure 11, MOICA shows better
performance in terms of NOS, while NSGA-II is better
regarding spacing and diversity metrics. Moreover,
they show the comparability of MOICA with NSGA-II
in terms of MID and time metrics. These conclusions
are con rmed at 95% con dence level. Figure 12
con rmed the abovementioned conclusions.
4,10,17
4,8,10,11,15,17,18
5,6,7,9,13
Figure 13 indicates how fast MOICA is in comparison with NSGA-II. It can be observed that MOICA is
faster than NSGA-II in solving large-size problems.
5.2. Performance of MOICA and NSGA-II
To compare the results of MOICA and NSGA-II,
non-dominated solutions to algorithms are compared.
Table 6 represents the Pareto-front of algorithms for
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Figure 10. Taguchi outputs for algorithms.
Figure 11. Individual value plot of multi-objective metrics vs. algorithms.
problem no. 9. The results of NSGA-II, which have
been dominated by results of MOICA, can be observed
in Table 6. For example, result no. 1 of NSGA-II is
dominated by results no. 4, 10, and 17 of MOICA.
Finally, the Pareto solutions to problems no. 9
and 14 for both algorithms are indicated in Figure 14.
6. Conclusion
In this paper, a novel multi-objective closed-loop
SCND model was presented. The main characteristics
of this paper are as follow:
ˆ The goals of the proposed model were maximizing
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Figure 12. Graphical comparisons of the algorithms.
the pro t, minimizing environmental emissions, and
maximizing job creation related to social concern,
simultaneously;
Figure 13. CPU time di erence among algorithms.
ˆ
Multiple strategic periods, which consisted of several
tactical periods, were considered in the proposed
dynamic SCND problem;
ˆ
In addition to several tactical decisions, integrated
by the strategic supply chain design problem, the
selling price-sensitive and buying price-sensitive
Figure 14. Obtained Pareto-front of algorithms on two test problems 9 and 14.
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functions were considered in forward and reverse
logistics, respectively;
A Pareto-based multi-objective imperialist competitive algorithm was proposed to solve the MILP
model and the results were compared with those of
NSGA-II. Comparison of the algorithms indicated
the eciency of the proposed MOICA.
The following future research scopes can be suggested to extend the proposed model:
ˆ
ˆ
ˆ
In this paper, it is assumed that all parameters
are deterministic. Considering the uncertainty of
parameters is recommended as an extension to the
proposed model.
Competition among new entrant and existing supply
chain can be regarded in future researches.
Other novel meta-heuristic algorithms can be applied in order to nd a better solution approach.
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Introduction

Companies in the automotive industry usually face high levels of competition. With a variety of

models and brands from which to choose, buyers have great bargaining power. Thus, to maintain a

competitive advantage, companies must grow and use their supply chain and their core capabilities.

Suppliers can have a significant impact on production. For this reason, building strong supplier relationships

is essential for the survival of an organization. In 2005, Ford Motor Company established the Aligned

Business Framework as an attempt to improve its supplier relations (Monczka, Handfield, Giunipero, &

Patterson, 2015). This paper thus applies strategy concepts to analyze Ford’s Aligned Business Framework

by specifically focusing on the company's competitive strategy. It also makes a comparison and contrast

between the old and new contract and negotiation approaches as well as the impact of Ford’s new supplier

relationship approach on its competitive strategy. The paper finally evaluates the company’s new supplier

relationship approach and how this new approach will improve relationships with suppliers.

A description of Ford’s Competitive Strategy



In 2005, Ford Motors had realized an operating loss of $1.1 billion from their recent quarter. As

much as they were still America’s number two automobile company, a North American supplier survey had

ranked them second last, with a score of 157/500. Ford thus brought forward a competitive strategy known

as the Aligned Business Framework. This program aimed at reducing the supplier base from 2,500 to 1,000.

The preferred suppliers would be offered a long-term contract and more business. They would also be

granted access to the company’s product plans and forecast volumes, as well as early involvement in the

development of new automobile products. In return, these suppliers will share their technological

innovations, financial data, and sourcing of women – and minority-owned suppliers. This competitive

strategy provided a method for Ford to engage with key strategic suppliers and...
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FIP 501 Seneca College Cash Flow Statement for Petra and Sean Alexander Excel Task 



Week 2 SummaryIMPORTANTThe Case Study # 1 has been assigned and is due January 29th at noon - 20%This has been posted in Assignments. Please submit in Blackboard. Please use proper sentence structure and spellingCPP and EI calculator link: canada.ca/en/revenue-agency/services/tax/businesses/topics/payroll/payroll-deductions-online-calculator-pdoc-payroll-tables-td1s.html
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Recommendation and Implementation 



Analyze your previous submissions, and make changes as necessary to the final paper to be prepared this week. Continue development of the project or research with an abstract and proposed implementation strategy. This is the last and final section of the Key Assignment and should bring together all aspects of the project or research in one cohesive paper. Revise previous sections so that the entire document flows and has a strong introduction and conclusion.
For this assignment, you will add an abstract and proposed implementation to your research paper. Finally, you will further refine the report and produce the Final Draft version. Updates may be based on peer and instructor feedback.
New Content:
Abstract and Proposed Implementation of the Solution
Develop and incorporate an abstract into the final draft of the research paper.
Produce a final proposed plan for implementation of the solution.
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Is Positive Beta Better than Negative Beta?, response (500 words) 




Original
Question:
Is Positive Beta Better than Negative Beta?
A Beta factor represents risk in a financial
instrument or commodity. Explain the reasons for changes in beta and explain if
one should be more concerned with a negative versus positive factor. Be sure to
reference volatility. Please provide an example of negative Beta.
Student
Number #1 Response:
Beta is the measure of volatility or systematic risk
of a security as compared to the whole market (Bates, Kidwell, Parrino, 2015).
It is often used to calculate expected returns and beta that is less than 1 is
less likely to be volatile while a beta over 1 will be more volatile than the
market. An investor should be concerned with negative and positive factors of
securities because this will determine how someone chooses to invest. A stock
with a positive beta that is greater than one may be more volatile with higher
risk but also offer higher returns, examples would be something like tech
stocks as opposed to utilities stocks which usually have a beta of less than
one and offer more stability but a lower rate of return.
A good example of negative beta would be bonds in a
portfolio which has the characteristics of negative beta because it usually
moves opposite of the market (Caplinger, 2012). By having bonds which provide
negative beta in a portfolio like a 401k it kind of offers some protection
against positive beta which because of their volatility can make and lose a lot
of value. The bonds with negative beta can act as a counter balance insuring
that even though there will not be a high return rate there will also not be
huge losses.
References:
Bates, T. Kidwell, D. Parrino, R. (2015). Fundamentals
of Corporate Finance. 3rd Edition. Retrieved 04/27/2016
Caplinger, D. (2012). Negative beta stocks: Worth
buying? Retrieved 04/27/2016 from
http://www.fool.com/investing/beginning/2012/12/12/negative-beta-stocks-worth-buying.aspx
Student
Number #2 Response:
Anyone who plays the stocks has a firm understanding
of beta. One can look at the beta of a stock to get a better understanding of
how the stock reacts to the market. According to investopedia.com, "Beta
is calculated using regression analysis, and you can think of beta as the
tendency of a security's returns to respond to swings in the market. A beta of
1 indicates that the security's price will move with the market. A beta of less
than 1 means that the security will be less volatile than the market. A beta of
greater than 1 indicates that the security's price will be more volatile than
the market. For example, if a stock's beta is 1.2, it's theoretically 20% more
volatile than the market" (2015).
While a beta factor represents a risk, there is such a thing as a negative
beta. According to blogspot.com, "By that definition, any investment that
when added to a portfolio, makes the overall risk of the portfolio go down, has
a negative beta. A more intuitive way of thinking about this is that a negative
beta investment represents insurance against some macro economic risk that
affects the rest of your portfolio adversely. A standard example that is
offered for a negative beta investment is gold, which acts as a hedge against
higher inflation (which devastates financial investments such as stocks and
bonds). It is also true that puts on stocks and selling forward contracts
against indices will have negative betas" (2009). When there is a negative
beta, this means that the overall rate on return of the investment has been
reduced. In the example of gold, the rate of return on the investment of gold
is typically low, thus, making it a potentially poor investment.
Reference:
http://www.investopedia.com/terms/b/beta.asp
http://aswathdamodaran.blogspot.com/2009/02/can-betas-be-negative-and-other-well.html
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CSUGB Taxation Analysis for CVS Health Corporation Discussion 



Select a company that is publicly listed on a U.S. stock exchange and that is of personal interest to you. Access its latest Annual Report on Form 10K and attach a copy of that latest Annual Report to your initial response.
Using CTRL F on your personal computer or Command F on Mac, do a search of that latest Annual Report and locate any information contained in that latest Annual Report related to:
Transfer pricing and/or tax havens.
From the Business Section of the Annual Report on Form 10K, find any information or disclosures made by management related to income taxes
From the Summary of Accounting Policies, any income tax policies related to the accounting for income taxes.
From the footnotes to the financial statements, the income tax footnote, and in management’s Discussion and Analysis section of the Annual Report on 10K, find any information or disclosures related to income taxes made by managementEnsure you select a company that none of your peers has selected. Also, make sure you cover from the income tax footnote for your chosen company the portion of that footnote which covers Uncertain Tax Positions. That portion of that footnote will help you with your overall evaluation of whether your chosen Company appears to be tax aggressive or tax conservative
Finally, would you say that your chosen company has been tax conservative or tax aggressive or something in between regarding the management of income tax expense? For example, the basic corporate income tax rate as of January 1, 2018 is 21% for U.S. corporations; what is the effective income tax rate of your chosen company in its latest Annual Report? (Hint: take income tax expense on the income statement divided by income before income taxes to obtain the overall effective income tax rate.) What has been the trend in that effective income tax rate over the last two fiscal years compared to the 21% basic corporate tax rate? Does that change your answer to the tax “conservative or aggressive” question for your chosen company? Make sure you take into consideration when evaluating your Company's effective income tax rate that as a result of the Tax and Jobs Act of 2017, the corporate income tax rate was reduced from 35% to 21% effective January 1, 2018. So, a large decline in your chosen Company's effective overall income tax rate from 2017 to 2018 was certainly due to the Tax and Jobs Act of 2017 alone.
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contemporary business school Finance & Accounting – Senior Accountant ANALYSIS 



Step 1: FINANCING The junior accounting team has assembled a Financing Report that (a) offers three options for securing the additional funds required to meet the new order; and (b) details the criteria Shaun, the owner of SunsTruck, would like you to consider when choosing one of the three options. Based on this report: Identify which financing option you think is the best option for SunsTruck to pursue given Shaun’s constraints. Underline your selection: Option 1: EquityOption 2: DebtOption 3: Debt + Self-Financing Explain the rationale for your decision.Step 2: ACCOUNTING CYCLE A junior accountant is working to get everything in order for the new financing and has come to you with a question about what do next in the accounting cycle. Read the email the junior accountant sent you and identify the best next step to take in the accounting cycle. Explain your reasoning.
Step 3: FINANCIAL STATEMENTS
A potential investor has been identified, but before it is willing to commit, it has requested information about SunsTruck’s current debt from the junior accountants. Identify the correct financial statement for your junior accountants that will provide the investor with the information it has requested. Underline your selection: Income StatementBalance SheetCash Flow Statement Explain to your junior accountants why you are giving them this financial statement and where the debt information is located. Step 4: FINANCIAL ANALYSIS If you were the type of financier selected in Step 1, would you invest in SunsTruck? Explain the rationale for your decision. 
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DeVry University Thomas Drake 2018 Tax Scenario Paper 



use the scenario below of tax related information to respond, in memorandum form, to Thomas Drake's inquiry regarding the Section 199A deduction and its applicability to his business.One submission of the tax research memorandum per team is expected.Thomas Drake’s 2018 Tax ScenarioThomas Drake is a small business owner, operating a manufacturing plant in Chicago, Illinois (as an S-Corp.) He has heard about a new tax break called Section 199A (deduction for qualified business income) wherein he may be entitled to a deduction of up to 20% of his qualified business income. If he can qualify for this deduction, it would result in significant tax savings for his business. Consequently, he contacts your accounting firm to find out exactly what this deduction entails, and how, or if, he can qualify. Thomas provides the CPA firm with the following information regarding his 2018 estimated income from his business, Rebecca, his spouse’s income, and asset and payroll information related to his company. (Thomas and Rebecca file “married filing jointly.”)ItemAmountNet Income from Operations (S Corp) $175,000Spouse's (Rebecca) Income (from unrelated business) $50,000Corporate Payroll $150,000Corporate Total Assets $1,500,000Taxable Income from Form 1040$160,000(Total Tax for Drake's after allowable deductions unrelated to the business) Your team will prepare a tax research memorandum detailing the statutory framework of this deduction, a thorough explanation of Section 199A and all the key definitions, a determination of whether Thomas qualifies for the deduction, a determination of the amount of this deduction, and what Thomas could do to maximize this deduction in the future. The memorandum must be supported by tax research using IRC code, tax cases if any, and other scholarly journals and references. Since some of this data is estimated, he is asking for a general analysis of his tax situation relative to this deduction.Some specific issues which must be addressed are the following:What is qualified business income (QBI)? What is included and what is not?What is a qualified trade or business (SSTB)?Any limitations, income or otherwise on this deduction?What are some planning strategies for help Thomas maximize this deduction in future years?What is an estimate of the amount of the deduction for 2018, if any?The memorandum should be 7 – 10 pages with references to the IRC code and other tax support. This memorandum will serve as the basis for the team PowerPoint presentation due in Week 8. Performing tax research to find correct answers to a given tax situation, and composing memorandums summarizing these findings, are important parts of tax practice. As outlined in your text, there are several authoritative primary tax law sources. The first, the Internal Revenue Code, is the law enacted by Congress. The Treasury Department and the Internal Revenue Service publish a number of materials that interpret and provide decisions, pronouncing their interpretation and application of the Code, including treasury regulations, revenue rulings, and revenue procedures. Finally, courts are often asked to hear tax disputes between taxpayers and the United States, and these courts issue rulings that interpret and apply the tax law, creating additional tax authority in the process. These combined writings constitute primary tax law authority, and these are the authorities that tax practitioners rely upon when a client asks for their opinions regarding how a proposed or a completed transaction should be treated for tax purposes. Some of the more significant guidelines for this tax memorandum include the following:Your submission must be completed in Microsoft Word.You must use a reasonably easy-to-read font, such as Times New Roman or Arial, in at least a 12-point font size. Each page must have at least a 1-inch margin on all sides and be double spaced.Appropriate citations are required.The tax memorandum must be in traditional tax memorandum format, as outlined in your text. .All DeVry University policies are in effect, including the Plagiarism Policy.The team paper is due at the end of Week 7 of the course.This assignment is worth 200 points. You will be graded on the overall quality of your submission, including the quality and thoroughness of your analysis and the professionalism of your submission. (See the grading rubric)Tax research memorandums use a fairly standard format and structure. The four parts include the following.Facts: In this section, you summarize the facts about the transaction or events that are relevant and material to the tax questions being asked. Frame them as precisely and succinctly as possible, and write them so that they can be understood by someone who has no knowledge of the underlying facts.Issues: This is a succinct question that you are trying to answer or resolve in the memorandum.Analysis: This section contains all of the substantive analysis that you needed to perform in order to come to reach a conclusion on the issue presented. It discusses, in logical order, the various tax authorities to establish the tax rule or rules that apply to the fact pattern given. This includes such efforts as an analysis of the facts of these other cases and the language of the applicable Code section(s) at issue. Once the rules are established, it then applies those rules to the facts in the case.Conclusions: This section provides the answer to the taxpayer’s inquiry along with any tax planning suggestions for future implementation. 
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Week 2 SummaryIMPORTANTThe Case Study # 1 has been assigned and is due January 29th at noon - 20%This has been posted in A ... 
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Week 2 SummaryIMPORTANTThe Case Study # 1 has been assigned and is due January 29th at noon - 20%This has been posted in Assignments. Please submit in Blackboard. Please use proper sentence structure and spellingCPP and EI calculator link: canada.ca/en/revenue-agency/services/tax/businesses/topics/payroll/payroll-deductions-online-calculator-pdoc-payroll-tables-td1s.html
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Recommendation and Implementation 



Analyze your previous submissions, and make changes as necessary to the final paper to be prepared this week. Continue development of the project or research with an abstract and proposed implementation strategy. This is the last and final section of the Key Assignment and should bring together all aspects of the project or research in one cohesive paper. Revise previous sections so that the entire document flows and has a strong introduction and conclusion.
For this assignment, you will add an abstract and proposed implementation to your research paper. Finally, you will further refine the report and produce the Final Draft version. Updates may be based on peer and instructor feedback.
New Content:
Abstract and Proposed Implementation of the Solution
Develop and incorporate an abstract into the final draft of the research paper.
Produce a final proposed plan for implementation of the solution.
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Is Positive Beta Better than Negative Beta?, response (500 words) 




Original
Question:
Is Positive Beta Better than Negative Beta?
A Beta factor represents risk in a financial
instrument or commodity. Explain the reasons for changes in beta and explain if
one should be more concerned with a negative versus positive factor. Be sure to
reference volatility. Please provide an example of negative Beta.
Student
Number #1 Response:
Beta is the measure of volatility or systematic risk
of a security as compared to the whole market (Bates, Kidwell, Parrino, 2015).
It is often used to calculate expected returns and beta that is less than 1 is
less likely to be volatile while a beta over 1 will be more volatile than the
market. An investor should be concerned with negative and positive factors of
securities because this will determine how someone chooses to invest. A stock
with a positive beta that is greater than one may be more volatile with higher
risk but also offer higher returns, examples would be something like tech
stocks as opposed to utilities stocks which usually have a beta of less than
one and offer more stability but a lower rate of return.
A good example of negative beta would be bonds in a
portfolio which has the characteristics of negative beta because it usually
moves opposite of the market (Caplinger, 2012). By having bonds which provide
negative beta in a portfolio like a 401k it kind of offers some protection
against positive beta which because of their volatility can make and lose a lot
of value. The bonds with negative beta can act as a counter balance insuring
that even though there will not be a high return rate there will also not be
huge losses.
References:
Bates, T. Kidwell, D. Parrino, R. (2015). Fundamentals
of Corporate Finance. 3rd Edition. Retrieved 04/27/2016
Caplinger, D. (2012). Negative beta stocks: Worth
buying? Retrieved 04/27/2016 from
http://www.fool.com/investing/beginning/2012/12/12/negative-beta-stocks-worth-buying.aspx
Student
Number #2 Response:
Anyone who plays the stocks has a firm understanding
of beta. One can look at the beta of a stock to get a better understanding of
how the stock reacts to the market. According to investopedia.com, "Beta
is calculated using regression analysis, and you can think of beta as the
tendency of a security's returns to respond to swings in the market. A beta of
1 indicates that the security's price will move with the market. A beta of less
than 1 means that the security will be less volatile than the market. A beta of
greater than 1 indicates that the security's price will be more volatile than
the market. For example, if a stock's beta is 1.2, it's theoretically 20% more
volatile than the market" (2015).
While a beta factor represents a risk, there is such a thing as a negative
beta. According to blogspot.com, "By that definition, any investment that
when added to a portfolio, makes the overall risk of the portfolio go down, has
a negative beta. A more intuitive way of thinking about this is that a negative
beta investment represents insurance against some macro economic risk that
affects the rest of your portfolio adversely. A standard example that is
offered for a negative beta investment is gold, which acts as a hedge against
higher inflation (which devastates financial investments such as stocks and
bonds). It is also true that puts on stocks and selling forward contracts
against indices will have negative betas" (2009). When there is a negative
beta, this means that the overall rate on return of the investment has been
reduced. In the example of gold, the rate of return on the investment of gold
is typically low, thus, making it a potentially poor investment.
Reference:
http://www.investopedia.com/terms/b/beta.asp
http://aswathdamodaran.blogspot.com/2009/02/can-betas-be-negative-and-other-well.html
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CSUGB Taxation Analysis for CVS Health Corporation Discussion 



Select a company that is publicly listed on a U.S. stock exchange and that is of personal interest to you. Access its latest Annual Report on Form 10K and attach a copy of that latest Annual Report to your initial response.
Using CTRL F on your personal computer or Command F on Mac, do a search of that latest Annual Report and locate any information contained in that latest Annual Report related to:
Transfer pricing and/or tax havens.
From the Business Section of the Annual Report on Form 10K, find any information or disclosures made by management related to income taxes
From the Summary of Accounting Policies, any income tax policies related to the accounting for income taxes.
From the footnotes to the financial statements, the income tax footnote, and in management’s Discussion and Analysis section of the Annual Report on 10K, find any information or disclosures related to income taxes made by managementEnsure you select a company that none of your peers has selected. Also, make sure you cover from the income tax footnote for your chosen company the portion of that footnote which covers Uncertain Tax Positions. That portion of that footnote will help you with your overall evaluation of whether your chosen Company appears to be tax aggressive or tax conservative
Finally, would you say that your chosen company has been tax conservative or tax aggressive or something in between regarding the management of income tax expense? For example, the basic corporate income tax rate as of January 1, 2018 is 21% for U.S. corporations; what is the effective income tax rate of your chosen company in its latest Annual Report? (Hint: take income tax expense on the income statement divided by income before income taxes to obtain the overall effective income tax rate.) What has been the trend in that effective income tax rate over the last two fiscal years compared to the 21% basic corporate tax rate? Does that change your answer to the tax “conservative or aggressive” question for your chosen company? Make sure you take into consideration when evaluating your Company's effective income tax rate that as a result of the Tax and Jobs Act of 2017, the corporate income tax rate was reduced from 35% to 21% effective January 1, 2018. So, a large decline in your chosen Company's effective overall income tax rate from 2017 to 2018 was certainly due to the Tax and Jobs Act of 2017 alone.
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contemporary business school Finance & Accounting – Senior Accountant ANALYSIS 



Step 1: FINANCING The junior accounting team has assembled a Financing Report that (a) offers three options for securing the additional funds required to meet the new order; and (b) details the criteria Shaun, the owner of SunsTruck, would like you to consider when choosing one of the three options. Based on this report: Identify which financing option you think is the best option for SunsTruck to pursue given Shaun’s constraints. Underline your selection: Option 1: EquityOption 2: DebtOption 3: Debt + Self-Financing Explain the rationale for your decision.Step 2: ACCOUNTING CYCLE A junior accountant is working to get everything in order for the new financing and has come to you with a question about what do next in the accounting cycle. Read the email the junior accountant sent you and identify the best next step to take in the accounting cycle. Explain your reasoning.
Step 3: FINANCIAL STATEMENTS
A potential investor has been identified, but before it is willing to commit, it has requested information about SunsTruck’s current debt from the junior accountants. Identify the correct financial statement for your junior accountants that will provide the investor with the information it has requested. Underline your selection: Income StatementBalance SheetCash Flow Statement Explain to your junior accountants why you are giving them this financial statement and where the debt information is located. Step 4: FINANCIAL ANALYSIS If you were the type of financier selected in Step 1, would you invest in SunsTruck? Explain the rationale for your decision. 
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DeVry University Thomas Drake 2018 Tax Scenario Paper 



use the scenario below of tax related information to respond, in memorandum form, to Thomas Drake's inquiry regarding the Section 199A deduction and its applicability to his business.One submission of the tax research memorandum per team is expected.Thomas Drake’s 2018 Tax ScenarioThomas Drake is a small business owner, operating a manufacturing plant in Chicago, Illinois (as an S-Corp.) He has heard about a new tax break called Section 199A (deduction for qualified business income) wherein he may be entitled to a deduction of up to 20% of his qualified business income. If he can qualify for this deduction, it would result in significant tax savings for his business. Consequently, he contacts your accounting firm to find out exactly what this deduction entails, and how, or if, he can qualify. Thomas provides the CPA firm with the following information regarding his 2018 estimated income from his business, Rebecca, his spouse’s income, and asset and payroll information related to his company. (Thomas and Rebecca file “married filing jointly.”)ItemAmountNet Income from Operations (S Corp) $175,000Spouse's (Rebecca) Income (from unrelated business) $50,000Corporate Payroll $150,000Corporate Total Assets $1,500,000Taxable Income from Form 1040$160,000(Total Tax for Drake's after allowable deductions unrelated to the business) Your team will prepare a tax research memorandum detailing the statutory framework of this deduction, a thorough explanation of Section 199A and all the key definitions, a determination of whether Thomas qualifies for the deduction, a determination of the amount of this deduction, and what Thomas could do to maximize this deduction in the future. The memorandum must be supported by tax research using IRC code, tax cases if any, and other scholarly journals and references. Since some of this data is estimated, he is asking for a general analysis of his tax situation relative to this deduction.Some specific issues which must be addressed are the following:What is qualified business income (QBI)? What is included and what is not?What is a qualified trade or business (SSTB)?Any limitations, income or otherwise on this deduction?What are some planning strategies for help Thomas maximize this deduction in future years?What is an estimate of the amount of the deduction for 2018, if any?The memorandum should be 7 – 10 pages with references to the IRC code and other tax support. This memorandum will serve as the basis for the team PowerPoint presentation due in Week 8. Performing tax research to find correct answers to a given tax situation, and composing memorandums summarizing these findings, are important parts of tax practice. As outlined in your text, there are several authoritative primary tax law sources. The first, the Internal Revenue Code, is the law enacted by Congress. The Treasury Department and the Internal Revenue Service publish a number of materials that interpret and provide decisions, pronouncing their interpretation and application of the Code, including treasury regulations, revenue rulings, and revenue procedures. Finally, courts are often asked to hear tax disputes between taxpayers and the United States, and these courts issue rulings that interpret and apply the tax law, creating additional tax authority in the process. These combined writings constitute primary tax law authority, and these are the authorities that tax practitioners rely upon when a client asks for their opinions regarding how a proposed or a completed transaction should be treated for tax purposes. Some of the more significant guidelines for this tax memorandum include the following:Your submission must be completed in Microsoft Word.You must use a reasonably easy-to-read font, such as Times New Roman or Arial, in at least a 12-point font size. Each page must have at least a 1-inch margin on all sides and be double spaced.Appropriate citations are required.The tax memorandum must be in traditional tax memorandum format, as outlined in your text. .All DeVry University policies are in effect, including the Plagiarism Policy.The team paper is due at the end of Week 7 of the course.This assignment is worth 200 points. You will be graded on the overall quality of your submission, including the quality and thoroughness of your analysis and the professionalism of your submission. (See the grading rubric)Tax research memorandums use a fairly standard format and structure. The four parts include the following.Facts: In this section, you summarize the facts about the transaction or events that are relevant and material to the tax questions being asked. Frame them as precisely and succinctly as possible, and write them so that they can be understood by someone who has no knowledge of the underlying facts.Issues: This is a succinct question that you are trying to answer or resolve in the memorandum.Analysis: This section contains all of the substantive analysis that you needed to perform in order to come to reach a conclusion on the issue presented. It discusses, in logical order, the various tax authorities to establish the tax rule or rules that apply to the fact pattern given. This includes such efforts as an analysis of the facts of these other cases and the language of the applicable Code section(s) at issue. Once the rules are established, it then applies those rules to the facts in the case.Conclusions: This section provides the answer to the taxpayer’s inquiry along with any tax planning suggestions for future implementation. 
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