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CHAPTER 1
INTRODUCTION

Topic Background

Research Question
Research Objectives

Research Scope
Methodology and Data view



Logistics as a component of the supply chain
process that organizes, carries out, and
manages the efficient, effective movement
and storage of products, services, and
associated information from the point of
origin to the point of consumption.

Expand their global reach, forge strategic
partnerships, and capitalize on the
growing demand for efficient and cost-
effective supply chain solution.

1.1 TOPIC BACKGROUND

International trade has been
gradually growing in recent years
due to deepening and expanding
globalization and economic
interconnection.

Navigating trade policies and tariffs,
addressing infrastructure limitations, and
managing geopolitical uncertainties.

Challenges Opportunities 



Year LPI Rank LPI Score Customs Infrastructure
International
Shipments

Logistics
Quality/Competence

2018 39 3.27 2.95 3.01 3.16 3.4

2016 64 2.98 2.75 2.7 3.12 2.88

2014 48 3.15 2.81 3.11 3.22 2.88

2012 53 3 2.65 2.68 3.14 2.68

2010 53 2.96 2.68 2.56 3.04 2.89

2007 53 2.89 2.89 2.5 3 2.8

1.1 TOPIC BACKGROUND

Table 1.1: Vietnam's Logistics Performance Index (Worldbank, 2018)



1.1    Practice Problem

80% of the enterprises that are now
operating have registered capital between
VND 1.5 and 2 billion

There is no link synchronization between
businesses and across different stages of
logistics activities

=> The goal of this study is to evaluate how well strategic alliances help Vietnamese logistics
companies operate more effectively. 



1.2 Research Questions and Objectives

What is the efficiency score of the 22 logistics
companies in Vietnam from 2013 to 2022?

What will be the efficiency scores before and after the
implementation of the strategic alliance in the next five

years, from 2023 to 2027?

Which strategic alliances are appropriate for
selection? 

Evaluate the performance of 22 logistics enterprises in
Vietnam for ten consecutive years from 2013 to 2022.

Forecast and evaluate the effectiveness before and after the
implementation of the strategic alliance in the next five
years, from 2023 to 2027.

Compare the effectiveness before and after the
implementation of the strategic alliance to make decisions
for choosing the appropriate strategic alliance.



1.3 Methodology and Data view

SCOPE METHODOLOGY DATA VIEW

22 companies' logistics in
Vietnam from 2013 to 2022




DEA Super-SBM
Resampling Model

The dataset used in this study is taken from
Vietstock.vn and includes financial data

from 2013 to 2022.
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Literature Review on
Logistics Industry01



Agility Emerging Markets Logistics Index 2023

https://www.agility.com/en/emerging-markets-logistics-index/


2.1

Road transportation
74.7

Inland waterways
19.84

Sea transportation
5.1

Rail and air transportation have
relatively comprising  0.34% and

0.02% of the total volume of goods
transported during the same period,
respectively (vneconomy.vn, 2022)

Chart 2.1: Models of Vietnam transportation during the quarter



2.2

02 Literature Review on
Strategic All iance



STRATEGIC ALLIANCES

Strategic alliances are collaborative agreements where two
or more independent companies come together to work
jointly on manufacturing, developing, selling products and
services, or pursuing other common business objectives.

CFI provides that a strategic alliance refers to a collaborative
arrangement between two distinct businesses that come
together to collaborate on a project that benefits both
parties while maintaining their independence (CFI, 2023)



Literature Review on
Methods03



Farrel l  (1957) pioneered the use
of the Production Possibi l i ty
Frontier  (PPF) to gauge the
relat ive eff iciency of companies
within a shared industry.

1957

03

The Charnes-Cooper-Rhodes (CCR)
method (1978) used non-parametr ic
l inear optimization to bui ld the PPF
from data on a set  of  companies
(DMUs) and calculate their  eff iciency
scores.

1978
The Banker-Charnes-Cooper
(BCC) model  enhanced
eff iciency assessment by
factoring in returns to scale ,
offer ing a more precise view
of DMU eff iciency

1984

0201

 Data Envelopment Analysis (DEA) Methods2.3.1



CONCEPT IN DEA

DEA is a versati le method appl icable to
quantitat ive and qual i tat ive var iables.
This f lexibi l i ty  renders i t  a valuable tool
for  analyzing DMU eff iciency across
sectors l ike education,  healthcare,
insurance,  banking,  securit ies,  and
business operat ions.

One of the key advantages of DEA is that
i t  is  based on observed data,  al lowing i t
to be appl ied even with small  sample
sizes.

statistics

2.3.1



Tone made further advancements to the model and introduced a new
and enhanced version known as the Super-SBM model (Tone, 2002)

 Allowing the efficiency of effective samples to surpass a value of 1

Handing input excess and output shortfall by incorporating the slacks
into the objective function and providing a clear efficiency ranking for
each efficient unit in comparison to other DMUs

Super-SBM



2.3.1



1

RESAMPLING FORECASTING METHOD

Within the DEA offers a unique integrated approach that
combines value forecasting and performance
evaluation of DMUs during a specified period

2
This integration enables simultaneous value forecasting
and performance estimation, making it a valuable tool
for decision-making and planning

3
Supporting the estimation of future scores and providing
insights into the confidence level associated with each
DMU's performance (Tone and Ouenniche, 2016

4
Its distinctive ability to estimate future values and
efficiency levels, providing a comprehensive understanding
of a DMU's performance trajectory over time

2.3.1



2.4

04Research Gaps



No. Authors Inputs Outputs Methods Sample and Region

1 Wang et al.
(2020)

Charter Capital, Total Asset, Selling
Expense, General and Administrative

Expense

Revenue
 Profit before tax

DEA Super-SBM-I-V
model and GM (1,1)

Viet Nam, 16 companies in the Vietnam estate industry in
the time period 2012-2017

2
Nguyen and
Tran (2019) Total assets, Liability, and COGS Revenue and Operating profit

Malmquist, GM (1,1)
and Super SBM

Viet Nam, 10 Logistic companies over six consecutive years
(2011–2016)

3 Nguyen (2020)
Total asset, Total liability, Total

operating expense
Revenue, Net income, Total

equity
GM (1,1) and DEA-

Super-SBM
15 businesses were chosen by Vietnam between 2013 and

2017 for 5-year data.

4
Wang et al.

(2016)
Fixed assets, COGS, Operating

expenses, and Long-term investment
Revenues, Total equity, and

Net incomes
GM (1,1) and DEA-

Super-SBM
International, The top 20 global automotive companies for

four consecutive financial years (2009–2012)

5
Nguyen et al.

(2015)
Fixed assets, Operating expenses, and

COGS
Revenues, Operating income,

and Retained earnings
GM (1,1), DEA and

Super-SBM
20 EMS, capable of giving comprehensive data for four

consecutive years, 2009 to 2012

6 Le et al. (2014) Fixed assets, Capital, and Operating
expenses

Net sales and Earnings per
share (EPS)

GM (1,1) and DEA -
Super-SBM

11 companies in the garment industry from financial
statements of Vietnam published stock market during the

period 2007 to 2010

7
Nguyen et al.

(2020)
Fixed assets, COGS, Capital, Operating

Costs Net sales; Net profits
GM (1,1) and DEA

Super-SBM
17 Vietnamese steel companies during the period of 2011–

2019

8
Nguyen and
Tran (2017) Expenditure and Equity capital Net income, Net profit, EPS

GM (1,1) and DEA
Super-SBM

14 typical qualified companies for five continuous years
(2010-2014)

9
Wang et al.

(2022)
Fixed assets, Operating Cost, and

COGS
Revenues and Operating

profit
DEA and Grey

Theory
Ten major coal mining projects of VINACOMIN during

2017–2021

10 Wang et al.
(2018)

Property plant and equipment (PP&E),
COGS, Operating expenses (OPEX),

Long-term investment (LINV)

Gross profit (GP), net income
(NI), common stock (CS), and

retained earnings (RE)

GM (1,1), DEA and
Super-SBM

The 35 biggest aerospace and military firms in the world's
four most recent financial years (2012–2015)



No. Authors Inputs Outputs Methods Sample and Region

11 Wang et
al. (2021)

Total asset, Operating expense, R&D
expenses, and Employees

Revenue and Gross profit DEA-Super-SBM and
Resampling Model

The realistic public data of 20 companies were
collected from 2015 to 2019 in the I.C. packaging

and testing industry.

12
Wang et
al. (2008) Assets, R&D Expenses, and Costs Profits

Super-SBM, Grey System
Theory, and DEA

8 TFT-LCD companies in Taiwan with five years of
data (2003-2007)

13
Wang et
al. (2016)

Fixed asset, R&D expenses, Cost of
goods sold, Operating expense

Revenue, Retained earnings, and
Net income

GM (1,1) and DEA - Super-
SBM 20 companies are collected from 2011 to 2014

14 Wang et
al. (2015)

Fixed assets, Operating expenses, and
COGS

Revenues, Operating income,
Retained earnings

GM (1,1) and DEA- Super-SBM
20 firms in the Electronic Manufacturing Service
(EMS) sector operated throughout the course of

four years (2009–2012)

15 Wang et
al. (2008)

Employees, Total fixed assets, Total
assets, R&D expense, Operating expense,

and COGS

Net sales, Gross profit, Operating
income, and Retained earning

DEA and GM (1,1) 11 companies of the Photovoltaic Industry during
2001- 2006

16
Nguyen

et al.
(2021)

Current assets, Non-current assets, Fixed
assets, Liabilities, owner's equity, and

Charter capital

Net revenue, Gross profit,
Operating profit, and Net profit

after tax
Super-SBM model 32 securities firms that were active between 2016

and 2019

17 Wang et
al. (2018)

Total Assets
 Total Liabilities

 Total Equity
SG&A Expenses Revenue DEA- SBM-I-V and GM (1,1)

11 public ASEAN aviation companies, according to
realistic statistics, operated throughout the course

of four years (2013–2016).

18 Min et al.
(2016)

Operating Expenses (in thousand U.S.
dollars) and Underutilization (in

percentage)

Passengers, revenue passenger
kilometers, Operating revenue,

Service rating
DEA Eight airlines for SkyTeam, 27 for Star Alliance,

nine for Oneworld, and 15 for non-member airlines

19
Nguyen
(2020)

Total assets, COGS, Total expense;
Owners' equity

Net sales (N.S.); Profit after tax
(P.T.)

DEA model, ARIMA model, and
grey forecasting

14 companies with the data of enterprises in the
period of 2015–2018

20
Tran

(2018) Fixed assets, COGS, operating costs
Net sales, Operating profit, Net

profits
GM (1,1) and DEA - Super-

SBM
11 fertilizer industry with five periods of data

(2012-2016)



01 Thesis on alliance logistics
companies using DEA
Resampling is rare

03  Incorporating a larger volume
of input and output data

02 The data used is outdated,
particularly concerning
financial information

04 Groundbreaking and provides
updated insights into the
current situation

2.4
Research Gaps



CHAPTER 3
METHODOLOGY

3.1. Research Procedure

3.2. Data collection

3.3. DEA Models
3.3.1. DEA Original
3.3.2. Super-SBM
3.3.3. DEA Resampling Model 



Research Procedure 

Figure 3.1. Proposed research framework

3.1



3.2
DMU1 An Giang Port JSC

DMU2 Dinh Vu Port Investment and Development JSC

DMU3 DoanXa Port JSC

DMU4 International Gas Product Shipping JSC

DMU5 Hai An Transport & Stevedoring JSC

DMU6 Hai Phong Cement Transport & Trading JSC

DMU7 Logistics Vicem JSC

DMU8 Danang Airports Services JSC

DMU9 Noi Bai Cargo Terminal Service JSC

DMU10 Dong Nai Port JSC

DMU11 Petrolimex Hanoi Transportation & Trading JSC

DMU12 Petrolimex Joint Stock Tanker Company

DMU13 Hai Phong Petrolimex Transportation & Services JSC

DMU14 Petrovietnam Transportation Corporation

DMU15 Sea & Air Freight International

DMU16 Superdong Fast Ferry Kieng Giang JSC

DMU17 Tan Cang Logistics & Stevedoring JSC

DMU18 Transimex Corporation

DMU19 Vietnam Petroleum Transport JSC

DMU20 Vietnam Maritime Development JSC

DMU21 Vietnam Sun Corporation

DMU22 Viet Nam Ocean Shipping JSC

Table 3.1. List of DMUs



(I) Total Liabilities (TL)
Total liabilities refer to the aggregate amount of debts and obligations that a  company or individual owes
to other parties.

(I) Total Equity (TE)
Total equity, also known as shareholders' equity or owner's equity, represents the residual interest in the
assets of a company or individual after deducting liabilities.

(I) Selling, General, and
Administrative Expenses (SG&A)

SG&A expenses encompass various costs associated with selling, marketing, general administration, and
other administrative functions within the company.

(I) Cost of Goods Sold (COGS)
COGS s an accounting term that represents the direct costs incurred in producing or acquiring the goods
or services sold by a company.

(I) Inventory Turnover (IT)
Inventory turnover, also known as inventory turnover ratio or stock turnover, is a financial metric that
measures how efficiently a company manages its inventory.

(I) Days Sales Outstanding (DSO)
DSO known as the Average Collection Period, is a financial metric that measures the average number of
days it takes for a company to collect payment from its customers after making a sale

(I) Days Payable Outstanding (DPO)
DPO is a financial metric used to measure the average number of days it takes a company to pay its
suppliers and vendors for the goods and services it purchases.

3.2 Table 3.2: Definition of inputs/outputs variables



(O) Revenues (REV)
Revenues, also known as sales or turnover, are the income generated by a company from its core business
activities.

(O) Net Profit Margin (NPM)
NPM is a financial metric that measures the profitability and efficiency of a company by determining the percentage
of each revenue dollar that is converted into net profit.

(O) Return on Assets (ROA) ROA is a financial ratio that measures a company's profitability in relation to its total assets.

(O) Return on Equity (ROE)
ROE is a financial ratio that measures the profitability of a company in relation to its shareholders' equity. It shows
the rate of return earned by the company on the equity invested by its shareholders.

(O) Earnings Per Share (EPS)
EPS is a financial metric that measures the portion of a company's profit allocated to each outstanding share of
common stock.

(O) Debt-to-Equity Ratio (DER)
DER is a financial ratio that compares a company's total debt to its total equity. It is used to assess a company's
leverage or financial risk.

(O) Current Ratio (CR)
CR is a financial ratio that measures a company's ability to pay its short-term liabilities using its short-term assets.
It assesses a company's liquidity and short-term solvency by comparing its current assets to its current liabilities.

(O) Quick Ratio (QR)
QR known as the Acid-Test Ratio or Quick Asset Ratio, is a financial metric used to assess a company's short-term
liquidity position.

3.2 Table 3.2: Definition of inputs/outputs variables



3.3 Data Envelopment Analysis Model (DEA Model)



An essential aspect of any business operation

Introduce concept of "effective performance margin" or "trade-off curve"
represents the best frontier that company can attain due to fixed indicator 

Analyzing the performance of a business requires consideration of many criteria
cause the limited  resource, company must face trade off problem

 DEA Originality
3.3.1



Figure 3.2. (Example) Best efficient frontier of supply chain operations

Example3.3.1 An example of DEA



DEA Super-SBM model 

The Super-SBM model calculates the efficiency of a DMU by comparing it to the
nearest point on the frontier (Slack)
The resulting efficiency value obtained from the model falls within the range of 0 to 1

In fractional form, the SBM-DEA model evaluates
the efficiency of DMU is as follows:

DMUs. If ρ ∗ = 1, the Super-SBM model
can be described as follows:

3.3.2



 Historical (Past-Present Model)

 DEA Resampling Model

 Initialization Step:
> Choose an appropriate DEA model and calculate the Efficiency Scores for the DMUs in the most recent period.
> Select a suitable weighting strategy to balance the available information from the past and present.

3.3.3

Forecasting (Past - Present - Future Model)

Iterative Step:
> The confidence interval is calculated by bootstrapping previous data. 
> If the correlation value falls within a specific interval, the resampled data will be deemed acceptable. 
> A 95% confidence interval result in the resampled data will ensure the data being closely aligned with
the data from the last period but optional



Table 3.3: MAPE value efficiencies in forecasting results

Forcasting Accuracy3.4



CHAPTER 4 
FINDINGS AND ANALYSIS

4.1.Results of DEA Resampling Model

4.3.Analysis after the alliance

4.5.Discussion

4.4.Alliance strategy selection

4.2.Analysis before the alliance



Results of DEA Resampling Mode

Table 4.1. Correlation Matrix

4.1



Table 4.2. Lower/Upper bounds of 95% confidence for Correlation

Results of DEA Resampling Mode4.1



Table 4.3. Comparisons of 500 and 5000 replicas (2013–2022)

Results of DEA Resampling Mode4.1



Table 4.4. Forecast scores by the Hybrid model, actual
scores, and confidence interval in 2022

Results of DEA Resampling Mode4.1



Table 4.5. Efficiency and ranking before the strategic alliance

Analysis before the alliance4.3



Table 4.6. Efficiency and ranking after the strategic alliance

 Analysis after the alliance4.3



Table 4.7. Ranking comparison before and after alliance of potential partners

4.3  Analysis after the alliance



Alliance strategy selection4.4

Figure 4.1. The comparison of changes in ranking



4.5 Discussion

This study highlights the significance of strategic alliances in enhancing operational
efficiency and performance.
This study utilizes the Resampling forecasting model, which is a non-parametric
approach based on DEA - Super-SBM. This innovative approach adds to the existing
literature on forecasting and selecting suitable alliance partners.
Resampling models have the capability to generate synthetic data, augmenting smaller or
less diverse datasets to improve model generalization and reduce overfitting.
This study considers the perspective of both the target company and partner companies
when evaluating alliance effectiveness.
This study presents valuable findings and aligns with previous research, there may be
variations in specific results and outcomes due to differences in methodologies, sample
sizes, and other contextual factors.

This study's findings enrich the existing knowledge on logistics industry alliances by
comparing projected outcomes and assessing partnership effectiveness, aligning with
previous research in the field:



Conclusion

Limitat ions and
Future Work

Implicat ions
CHAPTER 5 

CONCLUSION



Aiding policymakers and
investors in formulating
effective development

solutions and investment
decisions.




The importance of
strategic alliances in the

logistics industry.



A 2-stage DEA approach
that combines Super-SBM

with the Resampling
method.




Provide comprehensive
information and analysis for

selecting an appropriate
strategic alliance .




5.1 Conclusion



Investors



Policymakers



Academic



Implications



Research holds practical
significance for policymakers
in formulating long-term
strategies.
Assess the benefits and risks
in choosing strategic
alliances.

Investors can see the future
performance of companies

to make important
investment decisions.




The theoretical implications
highlight the significance of
strategic alliances as a
determining factor in the
effectiveness and success of
logistics enterprises.

5.2 Implications





Limitations Future Work

The study focuses solely on logistics
companies in Vietnam.

Expanding the scope of analysis to include a
larger sample of logistics companies from
different countries and regions.

Only use the DEA method to evaluate
performance and the Resampling method to
forecast future data.

Use techniques to forecast and evaluate
performance more accurately and efficiently.

The selection of alliance partners is based
solely on quantitative measures derived from
financial statements.

Integrating qualitative research methods, such
as interviews or case studies.

5.3 Limitations and Future Work
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