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Abstract 

This thesis explores the development and implementation of AI to extract accurate information 

from Cedervall's existing tenders. Using Microsoft's Azure platform, a Large Language Model (LLM) 

was built and for security reasons the data was then stored in Azure blob storage. A prototype AI 

model, using vector embedding was developed. Alongside that an application was developed in 

order to find suitable architects for tenders via a filtering algorithm. 

The project progressed through tasks, starting with small scale AI training and expanding to 

larger datasets, including tests with Azure's pre built bots. The CV application, designed with 

Python's Tkinter framework which ended up helping Cedervall with their tendering processes. 

Results demonstrate the AI's capability to provide smarter, more accurate responses for tenders. 

The CV application was also deployed and used by Cedervall for their employee filter process. 

 

 

Keywords 

Large language model, Machine learning, Deep learning, Neural network, Vector embedding 
 





 Sammanfattning | iii 

 
 

Sammanfattning 

Detta examensarbete innefattar utvecklingen och implementeringen av AI för att extrahera korrekt 

information från Cedervalls befintliga anbud. I Microsofts Azure-plattform byggdes en Large 

Language Model (LLM) och för säkerhetsskäl lagrades sedan all data i Azure blob lager. En prototyp 

AI-modell, tillsammans med vektorinbäddning utvecklades. ingenjörskonst, utvecklades. Vid sidan 

om utvecklades en applikation för att hitta lämpliga arkitekter för anbud via en filtreringsalgoritm. 

     Projektet genomfördes genom att dela upp den i mindre delar, började med småskalig AI 

upplärning som sedan gick över till större datauppsättningar, inklusive tester med Azures förbyggda 

bots. CV ansökan, designades med Pythons Tkinter ramverk, som resulterade i att hjälpa Cedervall 

med deras anbuds processer. Resultaten visar AI:s förmåga att ge smartare, mer exakta svar för 

anbuden. CV applikationen lanserades och använts för att filtrera medarbetarna. 

 

Nyckelord 

Storspråk modell, Maskininlärning, djupinlärning, neuralt nätverk, vektorinbäddning. 
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1 Introduction 

This chapter describes the specific problem that this thesis addresses, the context of the problem, 

the goals of this thesis project, and outlines the structure of the thesis. 

    The aim of the thesis work is to retrieve relevant information from the Cedervall database using 

AI technique in order to help Cedervall AB making their tenders. By using the proper AI tools as 

well as designing useful prompts, the AI will learn as efficiently as possible. 

1.1 Background 

AI, or so called artificial intelligence, focuses on cognitive skills such as learning, reasoning, self-

correction and creativity. By using certain type of algorithms and together with neural networks AI 

can have a huge effect in today’s lives such as automation, personalized content, medical 

application. [1]. 

    Cedervall is an architecture company that works with projects for public and private clients 

ranging from preschools and university environments to hospitals and nursing homes [2]. In other 

words, places where people naturally find themselves and where architecture has a big impact. In 

public procurement, a tender is the response to a procurement document, or request for tender, 

from a procuring organization. Most often, it is an electronic or written business document from a 

company that offers to deliver a product or service to the other organization at a certain price.  

     AI and machine learning are vital for business growth and understanding how to train a 

generative AI with company’s data has become essential. The purpose of generative AI is to generate 

new ideas, coming up with solutions and optimize personal processes. Generative AI uses complex 

algorithms to train itself in order to make predictions and detect patterns [3]. Together with the 

business data the AI can aid the generation of proper tenders. 

     When it comes to deep learning and building a neural network there is a framework that needs to 

be followed. Starting with Data Acquisition, preprocessing, splitting the data, building and training 

the model, evaluate the performance, hyperparameter tuning and lastly deployment [4]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Framework for deep-learning workflow [3] 
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1.2 Problem 

Currently the company is using ChatGPT for its purposes, the issue is that it’s, unpredictable, 

difficult to customize but most importantly, it is not learning anything [5]. By training our own 

model, the AI will learn information from the company such as CV, references, process descriptions 

and from these data give proper evaluation and responses. The own model will be more precise, 

predictable and more customizable. This thesis is about AI, deep learning, Azure API, embedding, as 

well as using different frameworks such as Lang chain. In case if the AI model is incapable of 

learning certain information, then other methods will be taken into consideration, such as building 

a GUI. 

 

1.3 Purpose 

The purpose of this thesis degree is to understand how training an own AI model works. The 

framework and tools needed to develop own model. 

    This thesis follows some of the UN sustainability goals such as: 

• Goal 9 Industry, innovation and infrastructure: AI models contribute positively to this goal 

by always coming up with new innovation in technology and infrastructure development. By 

enhancing the AI models, and improvement of effectiveness of industries, healthcare. the AI 

further more promotes a more sustainable economic growth. 

• Goal 13 Climate Action: AI models have a crucial role in climate actions by using deep 

learning, make better climate predictions, adapting smarter strategies and mitigation 

efforts. Today the different AI climate models are used to analyze vast amount of data to 

predict climate patterns accurately, resulting in a better disaster response planning as well 

as facilitating climate risk assessment 

 

1.4 Goals 

The goal of this project is to develop an AI model which will increase the efficiency of Cedervall’s 

tendering process. This has been divided into following sub goals: 

• Which learning model is suitable for this project 

• How should the input data be written and how does it need to be structured? 

• What are the risks of information being exposed using AI?  

• Which requirement specification should the prototype have? 

• Create a user friendly GUI application for the employees to use when they want to work 

with tenders. 

• Ethical frameworks must be robustly defined to ensure AI applications equity. 
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1.5 Research Methodology 

A through literature review will be conducted in order to address the research sub questions. 

Following this, several AI tools will be evaluated to develop a prototype model based on a small 

subset of Cedervall database. One the outcome of the model is found to be reliable, it will be 

validated against the entire database. 

    The AI model development will be by using Microsoft Azure services. Azure is Microsoft’s public 

cloud computing platform [6]. The platform provides a wide array of services such as networking, 

storage and analytics. Azure platform manages to help many businesses to reach their goals. One of 

the benefits of Azure is their flexibility compared to the other platforms such as AWS and google 

Cloud. For this project, the key services will include analytics, AI and machine learning and their 

storage solutions. 

1.6 Delimitations 

Due to time constraints of this thesis work and the primary goal being on helping Cedervall AB with 

their tenders the AI model will focus on aiding them rather than writing finished tenders. Aiding 

them could be in form of writing project descriptions, writing organizations description as well as 

referring to reference projects if possible. 

The AI model: 

• Train itself locally. 

• Use relevant files when generating an output. 

The AI model should not: 

• Generate a finished tender. 

 

1.7 Structure of the thesis 

Chapter 2 presents relevant background information of the thesis.  This chapter describes machine 

learning, deep learning, regression, embedding and fine tuning in more details. It also includes 

more details about Azure API and the relevant services needed to build the model. 

    Chapter 3 presents the methodologies of the thesis in detail that includes error, accuracy, prompt, 

tokens, temperature, top P as well as the neural network structure, and all the programs created. 

Chapter 4 presents the result of the thesis, in addition to that the reliability and the validity of 

the thesis are discussed and analyzed. 

Chapter 5 summarizes the thesis and gives an overall assessment of the project. It also includes 

reflection, future work and a conclusion. 
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2 Background 

This chapter provides basic information about various topics that are necessary in order to 

understand this thesis. It includes the fundamentals of Machine and deep learning as well as the 

tools needed to develop an AI model. Additionally, this chapter describes neural networking. The 

chapter also describes related work like AI, LLM and prompt engineering. 

2.1 AI 

AI or so called Artificial Intelligence is a technology that enables computers and machine to perform 

tasks traditionally requiring human intelligence. Common applications of AI are ChatGPT, 

autonomous vehicles, GPS. [7]. Machine learning combined with deep learning allows the 

development of algorithms models capable of executing certain tasks. A significant benefit of 

generative AI is the ability to learn from data and make increasingly more accurate predictions over 

time [7]. When discussing AI, it can be categorized into two groups, weak and strong. Weak AI 

refers to systems designed for specific limited tasks. These AI generally lack intelligence and operate 

with a narrow scope, such as virtual assistants Alexa and Siri [8]. In contrast, strong AI (AGI) which 

stands for artificial general intelligence is a hypothetical concept of a computer system with 

intellectual capabilities of solving any problem [9]. There are no real examples of strong AI yet but 

the theoretical application of strong AI would be to understand thoughts and emotions learn to 

adapt to any new situations. 

2.1.1 Learning 

There are many different learning methods that can be implemented to an AI, the simplest being 

´´trial and error´´ [9]. This method involves trying all possible outcomes until a solution is found, 

for example, a computer playing chess by making random moves until checkmate is achieved. This 

approach is inefficient due to its enormous time resulting in a high time complexity [10]. A more 

effective approach involves patterns and generalization. This approach leverages past experience to 

inform response to new, analogues situations, significantly improving efficiency and effectiveness in 

problem solving 

 

 

Strong AI Weak AI 

Are self aware, has the ability and common 

sense to think like a human 

Lacks any awareness and consciousness.  

Can perform and solve any type of tasks Limited to only perform its designed tasks 
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Table 2.1: Characteristics of Strong and Weak AI 

 

2.2 Machine learning 

Machine learning (ML) is a subfield of AI and used for chatbots, language translation apps, the 

Netflix suggestion list. The key functions behind machine learning are: 

• Descriptive – The system processes various forms of data such as text, numbers, 

pictures which are then used to train the machine learning model. 

• Predictive – After training the data, the model will attempt to predict the future 

outcomes [11]. This is usually the hardest part and it can take a lot of time for the model 

to train itself and many experiments and tweaking have to be done to make it as 

accurate as possible. Implementing a proper algorithm improves the model’s predictive 

accuracy. 

• Prescriptive – This is the final function of a Machine Learning System and it uses the 

data to make suggestions on actions to take [11]. Some data from the training is used as 

evaluation, this will determine the accuracy and effectiveness of the model. 

Machine learning has become increasingly integral to human society since its inception in the mid 
20th century, when AI pioneers like Walter Pitts, Warren McCulloch, Alan Turing, and John von 
Neumann established the foundations of computation. By training machines to learn from data and 
improve over time, organizations can now automate routine tasks previously handled by humans, 
theoretically freeing us to engage in more creative and strategic endeavors [23]. 

Additionally, machine learning can perform tasks beyond human capacity at scale, such as 
processing the enormous amounts of data generated by digital devices today. Its ability to extract 
patterns and insights from vast datasets has become a competitive edge in fields ranging from 
finance, retail to healthcare and scientific research. Big Fang companies like Facebook, Google rely 
heavily on machine learning as a core component for their development and services [23]. 

As the volume of data generated by modern society continues to grow exponentially, machine 
learning is viewed to become even more crucial to both human activities and the advancement of 
machine intelligence itself. This technology not only helps us interpret the data we produce but also 
benefits from the continuous increasing data to enhance its learning capabilities. 

Machine learning serves as a pathway to artificial intelligence, driving advancements in both fields. 
This symbiotic relationship progressively blurs the lines between machine intelligence and human 
intellect, leading to a future where the distinction between the two becomes increasingly ambiguous. 

 

2.2.1 Supervised 

Supervised machine learning is one of the subcategories of machine learning [11]. This model is 

trained with labeled data sets enabling to learn and gradually be more accurate over time. 

Supervised model could for example be having an algorithm that can detect dogs in a picture 

Poses the ability to learn and even perform 

new activities. 

Programmed for a fixed function, cannot handle 

anything outside of their programming. 

There is no real world example but in theory 

and fiction it would be the Disney character 

Wall-E. 

Siri, Alexa, ChatGPT, Google assistant 
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(labeled by human). Over time the model learns to identify dogs independently. Another common 

example of supervised learning is identifying spam messages in email inboxes. Some of the common 

methods used in supervised learning are linear regression, logistic regression, random forest 

algorithms. While supervised learning was the foundation for many early machine learning 

algorithms, unsupervised methods are being more common. 

    Supervised learning algorithms are employed in various tasks, including: 

• Regression modeling: Prediction of continuous values based on the relationship 

within the data 

• Ensemble: Combines the prediction of different ML models to then produce a more 

accurate and reliable prediction 

• Multiclass classification 

• Binary classification 

2.2.2 Regression analysis 

Regression analysis is a fundamental concept in machine learning specially under supervised 

learning. In this approach the algorithms are trained in both output, input and with the help of 

labels enabling the relationships between the variables as well as estimating the output. In 

regression, to be able to evaluate the predictions there are two metrics that has to be considered, 

variance and bias. 

    Linear regression as mentioned is a fundamental algorithm used in Supervised models. This 

algorithm establishes a linear relationship between a dependent and an independent variable to 

then predict the future output. Key concepts for the linear regression are to make sure the 

independent variable remains unchanged; the dependent variable is to be the output. Main 

advantages with linear regression are: 

• Implementation: It requires minimal engineering both for the launching of the model as 

well as the maintenance. 

• Interpretability: Unlike other complex deep learning models such as neural networks, the 

linear regression is relatively transparent and straightforward. 

• Real time: Due to its simplicity, linear regression is optimal for ´´online settings´´, 

meaning the model can be trained and retrained with each new example to further generate 

predictions in real time. 
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 Figure 2.2.2.1: Linear regression [25]  

    As seen from the Figure ´´linear regression´´ above independent variable is on X-axis while the 

output variable is on the Y-axis. The line plotted for the given data points can be seen as a the ´´best 

fit line´ ´for the data points. 

Logistic regression is another type of regression algorithm used to predict the probability of an 

event occurring, such as whether someone vote or did not vote, based on the given data set with 

independent variables. Since the outcome of logistic regression is a probability, the dependent 

variable is either 0 or 1. This model delivers a binary outcome and some examples of its use cases 

are: 

• Identifying spam emails: Email systems are commonly applications for the usage of 

logistic regression algorithms to filter out spam emails. 

• Predicting probability of heart attacks: Medical practitioners often use logistic 

regression models to analyze the relationship between various factors such as exercise 

habits, weight. to then predict whether a person will suffer from a heart attack or other 

medical complications. 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 2.2.2.2: Logistic regression [26]  
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2.2.3 Unsupervised 

Unsupervised machine learning works with unlabeled data, aiming to identify patterns and 

structures within the data. It is not as common as supervised machine learning but an example of its 

application is analyzing online sales data to identify the different types of customers based on their 

purchases [11]. This method groups similar input of data into clusters based on their inherent 

similarities without any outputs or predefined labels, hence being more domain specific and 

subjective compared to the supervised learning [27]. 

There are mainly three algorithms associated with unsupervised training, those being 

clustering, dimensionality reduction and anomaly detection. Clustering being the most common 

one, which involves organizing a set of instances that have not been labeled and the similarity 

measure determines the cluster membership. The analogy behind clustering can be seen as a teacher 

asking children to arrange blocks of different shapes and colors [28]. One group might arrange the 

blocks in their colors while others might categorize the blocks by their shapes, forming a cluster of 

rectangular, round and triangular blocks. As from figure below. 

 

 Figure 2.2.3: Clustering example [28] 

 

There is different type of clustering techniques that can be utilized with each one having their 

unique characteristics and applications, main ones being: 

• Exclusive clustering: This type of clustering can be seen as the ´´ideal clustering´´ where 

each and every data only belongs to one cluster. 

 

• Overlapping clustering: This type of clustering allows data points to belong in multiple 

clusters with varying degrees of membership. 

 

• Hierarchical clustering: This type of clustering organizes data into nested clusters based on 

their similarities according to their hierarchical relationships. The two different types of 

hierarchical clusters being agglomerative and divisive. 
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2.2.4 Reinforcement 

The last subcategory of machine learning is Reinforcement learning. This algorithm operates 

through trial and error and is primarily applicated in games or training autonomous vehicles [11]. It 

provides feedback to the system, indicating when a correct decision has been made. Over time this 

feedback helps the machine learn which actions to take in order to achieve the best outcomes. 

    Reinforcement Learning can be applied to various real world use cases such as: 

• Optimization Challenges: Traditionally optimization methods solve problems by evaluating 

and comparing the different possible solutions based on their specific criteria. However, 

since RL learns from interaction over time to find the best solution, it becomes a suitable 

algorithm for optimizations [11]. Cloud is an example of a service which uses RL for their 

optimization system. 

• Financial predictions: Financial markets tend to be complex and due to its unpredictability 

RL algorithms can often optimize long term returns by considering the transaction costs 

and adapting to the market shifts [11]. For instance, a RL algorithm could be to observe and 

analyze the patterns of the stock market to then test various factors in order to strategically 

maximize profit. 

Despite RL having its potential to revolutionize various industries, it also comes with significant 

challenges such as: 

• Interpretability: Some of the very issues with RL algorithms, especially the complex 

ones can be difficult to interpret into real life use cases. Understanding how conclusions 

are being reached is crucial to further establish standards and reproducibility, however 

RL algorithms struggle do to that. Determining on which specific actions within a 

sequence led to an optimal outcome can be challenging for us human to understand 

when using RL algorithms. 

 

Figure 2.2.4: Purpose of your machine learning system [25] 
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2.3 Deep learning 

Deep learning is a subset of machine learning (ML) which uses multiple layered neural networks to 

make complex decisions [12]. The key difference between deep learning and machine learning is 

that while machine learning can automatically adapt with minimal human intervention meanwhile 

deep learning uses artificial neural networks to solve complex problems mimicking the human brain 

[13]. The foundation of deep learning is the neural networks, which consist of input, hidden and 

output layers. The Input layers ingest data while the output layers produce the prediction. 

TensorFlow is a well known framework for working with neural networks, facilitating the 

development and deployment of deep learning models. 

     Input layer refers to the first layer of nodes in the artificial neural network (ANN), machine 

learning is generally inspired to mimic the human brain as close as possible. The input layer is 

therefore crucial for the functioning of artificial neural networks, as it is the initial stage in deep 

learning. These are the characteristics of an input layer: 

• Receives and makes sense of the information given 

• Consists of multiple neurons, and each neuron is an input for example (image, video, 

text) 

• Input layer then passes the information to the next layer which is called hidden layer. 

 

     Hidden layer is the second layer in the artificial network. It can also be seen as the most complex 

one since this layer is responsible for the performance and complexity of the neural networks. 

Hidden layers can perform multiple different functions such as automatic feature creation, data 

transformation. The architecture of a neural network is typically dependent on the complexity of the 

hidden layer, number of neurons hidden in each layer, the depth and the width. There are ways to 

train neural network and it involves fine tuning the neurons within the layers. This process is 

typically carried out by using a backpropagation algorithm which computes the different parameters 

such as gradient, loss function. These are then modified in order to find the best model for the AI. It 

can be said that understanding and designing hidden layers is essential for developing effective 

neural network models within Deep learning. 

 

Table 2.3: Machine learning vs deep learning 

 

2.4 Large Language Models 

Large Language Models or LLM is a deep learning model that is trained on vast amount of data [16]. 

LLM is a computer program that can recognize and interpret any type of complex data including 

human language. The input data for LLM are typically gathered from the internet often amounting 

to millions of gigabytes. The big amount of data can sometimes make the LLM slow and not entirely 

reliable [13]. To process input data, LLM converts the human language into numbers and uses 

Machine learning Deep learning 

Subset of Artificial Intelligence Subset of machine learning 

Trains on a smaller data set Requires a large amount of data set 

Lower accuracy but also shorter training Higher accuracy and longer training 

Requires some human intervention to 
learn 

Learns from past mistakes and its own 
environment 
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probabilistic analysis to then store and recognize the data without human intervention. Together 

with fine tuning and prompt engineering the LLM increases its accuracy of the generated responses. 

Some of the most well known applications of LLM is generative AI, when given a prompt (question), 

such as in ChatGPT [14]. Other uses cases of LLM are for example: 

• Online search 

• DNA research 

• Chatbots 

    Since LLM gathers data from millions of sources, it cannot guarantee the reliability of all 

information [15]. If it is fed with false information, it may produce inaccurate responses [16]. This 

phenomenon known as ´´Hallucinate´´, occurs when an LLM generates false information due to an 

inability to provide a correct answer. Another potential risk of LLM is their vulnerability to 

malicious intents. If a user inputs unethical or harmful prompts the LLM may generate a dangerous 

response due to its lack of capability. 

 

2.4.1 Embedding 

Embedding plays a critical role in constructing LLM by transforming text, data or entire documents 

into numerical vectors.[17]. This allows the LLM to perform different natural language processing 

tasks with the help of embedding. Essentially embedding enables the machine learning models to 

discern similarities among objects in the vector space by comprehending relationships between 

words and other entities [18].  Vectors in machine learning are represented by a list of numbers in 

within braces {}, with each number representing an object along a specific dimension 

    A vector searching algorithm aims to locate two or more vectors that are closely positioned in the 

plane or so called vector database. As mentioned, neural networks consist of various layers (input, 

hidden and output). The creation of embedding occurs in the hidden layer, the purpose of hidden 

layer is to transform input data into a number representation based on the model’s is definition [17]. 

This part usually requires some manual effort from the programmer, in order to create proper 

embedding, there has to be fine tuning involving careful consideration of which dimensions to 

include. Cosine similarity serves as a metric to determine the cosine of an angle between two vectors  

Figure 2.4.1: Cosine in LLM [19] 
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in a multi dimensional space [19]. The closer the distance between the two points, the more similar 

they are to each other.  The embedding can be conceptualized as storing all the relevant information 

so that the retrieval algorithm based on the user’s query / prompt can efficiently locate the 

information within the vector space [20]. 
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3 Methods 

The purpose of this chapter is to provide an overview of the research method used in this thesis. In 

the following subsections, each key aspect of the research methodology will be addressed. 

• Section 3.1 describes the research process.  

• Section 3.2 delves into the code Azure OpenAI API  

• Section 3.3 focuses on the data collection techniques utilized in this thesis. 

• Section 3.4 describes the experimental design.  

• Section 3.5 describes the mathematical principals and code behind embedding 

• Section 3.6 describes the use case of the AI with the different parameters / system message. 

• Section 3.7 goes in depth on the validity/reliability of the method used and of the collected 

data. 

• Section 3.8 describes the CV Application  

• Finally, Section 3.9 describes the framework selected to evaluate the AI: s accuracy in 

tendering. 

3.1 Research Process 

The research process for this project begins by dividing the project in smaller tasks, solving them 

each sequentially to implement a functional AI. The initial steps involve reading the documentation 

for Azure and their OpenAI API to understand how to make calls and utilize their services 

effectively. Following this, designing an embedding model for the AI is essential, involving extensive 

prompt testing to ensure optimal performance.  

    The different models Azure OpenAI has to offer are GPT-3.5, GPT-4, embedding and Dall E. For 

this project the AI’s primary objective is to generate accurate responses to tenders therefore the 

most applicable model would be a combination of embedding and GPT-4. The AI uses embedding to 

get the information that is addressing the question and with the help of GPT-4 give fast and proper 

responses. 

3.2 Azure OpenAI API 

from openai import AzureOpenAI 

client = AzureOpenAI( 

    api_key= "xxxx", 

    api_version="2023-09-15-preview", 

    azure_endpoint="https://cedervallopenai.openai.azure.com/" 

) 

deployment_name = "xxxxx" 

 

start_phrase = 'Translate the following to French: \n´´hello my name is 

Thomas and i have a cat who is 20 years old´´' 

response = client.completions.create(model=deployment_name, 

prompt=start_phrase, max_tokens=25, temperature=0.2, top_p=0.25) 

print(start_phrase + response.choices[0].text) 

 

 

output: 

´´Bonjour, je m'appelle Thomas et j'ai un chat qui a 20 ans.´´ 
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Figure 3.2: Azure Api code 

 

The code from above is used to make calls to Azure’s OpenAI API. It asks the AI to translate the 

following to French ´´Hello my name is Thomas and I have a cat who is 20 years old´´. The output 

of the program is ´´Bonjour, je m’apelle Thomas et j’ai un chat que a 20 ans. 

    The model used for this simple task was GPT-3.5. To make a successful request certain 

parameters are required such as api_key, deployment_id and Api version. The optional parameters 

are temperature, top_p and max_tokens. Max_tokens is the amount of text generated from the AI. 

For this task, it was 25 since the answer required small text size. Temperature and top_p are the 

most crucial parameters since they define the randomness of the output from the AI. Both top_p 

and temperature have a decimal range from 0-1. Generally, a higher value means the model uses 

more freedom in its answers while a lower value leads to a more well defined answer. The result 

from the output was very accurate to the prompt. More testing was done with different prompts and 

gradually the AI was tested to work on Cedervall’s Data. 

 

3.3 Data Collection 

For this project the data collection is sourced from Cedervall’s own database of resources, 

specifically the data regarding tenders, CV, description of organizations as well as description of 

Cedervall. Given the sensitivity of confidential data, it is necessary to consider security manners. 

The collection of data was made by Azure blob storage, it also uses Encryption which further 

enhances the security of the data. The custom modeled AI leverages this data repository to address 

inquiries related to tendering processes. To improve the efficiency of uploading the data, a python 

script was written so any new data that is being added locally uploads to Azure blob storage. 

Enabling users to simply execute the script as an exe.file to initiate the upload process.  

    The primary advantages by using Azure Blob Storage are that it allows businesses to store and 

centralize their content assents, making them accessible across various departments. The 

architecture is divided into three categories, storage accounts, containers and lastly blobs. The 

storage accounts are the primary container in the Azure blob Storage which then consists of blobs. 

Containers are within the storage account which acts like a directory in a file system. The purpose of 

containers is to organize data for easy access. A single storage account can store multiple containers, 

whereas each container capable of storing enormous amounts of blobs. Blobs are the actual data 

files in Azure Blob Storage, including videos, audio, texts and images. 

    As mentioned, Azure blob storage encrypts all their data by using Microsoft, the customer also has 

the option to manage their encryption key through Azure service called ´´Key Vault´´. For the 

transit, the data is further encrypted using a secure transport protocol such as HTTPS, further 

ensuring confidentiality during transmission. 

    Azure blob storage also uses numerous frameworks to further enhance their security 

measurements such as GDPR, HIPA, SOC and ISO. Its compliance certifications and adherence to 

industry standards ensure that it meets stringent security and compliance requirements, reinforcing 

trust and regulatory compliance for the users. 
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Figure 3.3: Upload data code 

 

    The figure above automates the process of uploading files. It encapsulates within a function called 

´´sendToAzure´´, which takes a directory as a parameter. A loop is then written to iterate through 

every file within the folder, uploading them one after the other to Azure Blob Storage. To access the 

blob storage an API key is given to the admin.  

 

3.3.1 Sample Size 

The sample size for this project is determined based the volume available data regarding Cedervall 

and the resources needed to answer tender questions. In this case the dataset exceeds 100 GB of 

data and primarily consists of resources such as CVs, organizational descriptions and project 

information.  

3.4 Experimental design/Planned Measurements 

This section focuses on the experimental design used in this research thesis. What methods were 

used and why? What are the key elements on these experiments. 

 

3.4.1 Test environment/ best model 

To validate the performance of the AI, it is crucial to also utilize an appropriate model and adjust 

certain parameters (top_P and temperature) for optimal response generation. Lowering the value 

for these parameters tend to produce deterministic and focused outputs while a higher encourages 

creativity and diversity in its responses [21]. GPT-4 model was used in order to build this AI, 

together with embedding to find out the best AI model. 

    GTP-4 is a large multimodal that can mimic audio, video, text. produced by a human. As expected, 

the GPT-4 is a massive improvement to its previous version GPT-3.5. The number of hallucinations 

where the model makes a factual error is significantly reduced and a benchmark resulted in GPT-4 

scoring 40% higher than GPT-3.5. 
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    GPT-4 also enhances its steerability, the ability to adjust its behavior based on the user requests, 

an example of it could be to order the model to write in a different style or tone. Which could not be 

done with GPT-3.5, can be seen as giving the AI a personality. 

3.4.2 Test environment to be used 

The environment for this project is Azure OpenAI Studio, which offers a robust testing platform 

with various powerful tools, most notable feature being the ability to define a specific format that 

the AI must follow: 

    The format for the AI can be divided into follows: 

• The specific activities that the model should perform. 

• How the model will solve the prompts, what tools will it use to answer the questions. 

• Define limits for the model, providing clear instructions on how the model will handle 

questions it doesn’t know will improve its performance. 

    When using designing prompts for the AI it is important to specify the desired outputs through 

instructions, examples or a combination of both of. When it comes to tasks like classifying a 

sentiment in a paragraph or sorting items, it is crucial for the developer to demonstrate to the model 

on how it should print its output. For Microsoft Azure OpenAI the best practices for the AI to learn 

is by: 

• Keep application on topic: Ensure topical alignment of the application used by structuring 

prompts and inputs to minimize the risk of generating undesirable content. Even when the 

user attempts to steer it off course. In order to avoid this issue, the developer can specify the 

system message that the chatbot is exclusively designed for discussions on mathematics, 

hence responding with ´´Apologizes, I can’t answer that´´ for unrelated queries. 

 

• Ensuring a higher quality data inputs when training the AI is crucial for it to progressively 

learn and improve. Even though the model can typically fix basic spelling errors, there is 

still a risk of it misinterpreting them, resulting in worse responses. Furthermore, supplying 

reliable data also enhances the model’ performance in chat and its questioning answer 

systems. 

 

• System message: Including a system message to the training data ensures in responses that 

are appropriately guided and consistent. The system message can be used to give AI a 

personality, address the AI to answer in a certain way, give it a behavior, very much a keen 

to ChatGPT4. 

 

  

3.5 Principals behind Embedding 

As noted in Section 2.4.1, embeddings play a crucial role in Large Language Models (LLMs). To 

illustrate the mathematical and logical foundations of LLMs, a small program has been developed. 

    Firstly, the necessary libraries are imported. The openai library is utilized for its embedding 

algorithm, while pandas and NumPy are used for mathematical representation. 
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Figure 3.5.1: import libraries 

 

Secondly a CSV file containing 25 different words is read. These words will be then used as test 

cases for the embedding process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5.2: read CSV file 

After uploading the CSV file, embeddings are generated using OpenAI's ´´text-embedding-ada-002 

algorithm´´ 

 

Figure 3.5.3: Convert CSV file 
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Figure 3.5.4: Embedding CSV file 

 

 

This is a numerical representation of different words. For testing purposes, we embed the search 

term "hot dog." 

Figure 3.5.5: Embedding test word 

 

The vector representation for these words is over 100 lines long, providing precise and unique 

distinctions for each word. 

 

Figure 3.5.6: Testing cosine similarity 
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When comparing the search term "hot dog" to the words in the CSV file, we obtain the following 

results: 

Figure 3.5.7: Comparing test word with CSV file 

 

From the table, the first three words are "hamburger," "cheeseburger," and "french fries," all of 

which are similar to hot dog Interestingly, the data places fast food items closer to hot dog but it also 

ranks the color ´´red`` higher than ´´yellow`` since those are the characteristics of a hot dog 

    the embedding works incredibly well and the results are very precise with the word ´´hot dog´´. 

The math behind the result is cosine similarities and the further down the list goes, the less the 

similarities are with the searched word. 

3.6 Use case of AI 

To test various use cases of the developed AI, a PDF article titled "The Vision for Space Exploration" 

by NASA was uploaded. The article can be found in ´´https://www.nasa.gov/wp-

content/uploads/2023/01/55583main_vision_space_exploration2.pdf´´. 

Firstly, an embedding was performed to store all the data, enabling further testing. Starting with 

simpler prompts such as ´´summarize certain parts`` we obtained the following results: 

 

System Message: You are an AI that finds information about space. Provide sources for the 

information 

Prompt: Who is the author of the article ´´The vision for Space Exploration`` 

Output: 

Figure 3.6.1: Use case test 1 
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The results show that the AI successfully provided a clear answer to the prompt, along with 

sources for the retrieved information, by using the embedding process. The AI demonstrated its 

capability effectively. 

System Message: You are an AI that finds information about space. Provide sources to the 

information 

Prompt: Summarize the whole article ´´The vision for Space Exploration´´ 

Output:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.6.2: Use case test 2 

 

 

This result is interesting because the AI not only provided a proper summarization but also 

effectively handled the division of the 30+ page article into multiple parts, indicated as ´´Part1``, 

´´Part2`` and ´´Part3``. 

Next, we explored the AI’s use case for identifying graphs or images. 

System Message: You are an AI that finds information about space. Provide sources to the 

information 

Prompt: Explain the picture given in ´´Extrasolar Planet research and observatories´´ 
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Output:  

Figure 3.6.3: Use case test 3 

 

The figure which is referred to is: 

 Figure 3.6.4: Exploration system and Space flight 

 

    Interestingly, the AI struggles to interpret images or tables. This limitation arises because 

Microsoft's Azure embedding service ´´ text-embedding-ada-002´´ does not support image 

embedding. 

 

Use case of the AI when modifying the System message: 

System Message: You are an AI that finds information about space.  

Prompt: Summarize the whole article ´´The vision for Space Exploration´´ 
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Output: 

Figure 3.6.5: Use case test 4 

 

As seen from the output, when the system message is modified to exclude the requirement for 

providing sources, the AI generates its own interpretation of the prompt. The outputs are very 

similar, with differences primarily in phrasing rather than content. Both outputs mention the 

"building block" strategy. 

Another use case involves the AI being asked a question beyond its existing knowledge: 

System Message: You are an AI that finds information about space. Provide sources to the 

information 

Prompt: Give 5 examples of why we should not use NASA’s approach in space explorations. 

Output: 

Figure 3.6.6: Use case test 5 

     

     From the output, it is evident that the AI failed to respond to the given prompt. This limitation 

highlights its inability to think rationally and provide answers beyond its predefined scope, 

indicating a weakness in its capabilities, hence being a ´´weak ai´´. 

 

3.7 Assessing reliability and validity of the data collected 

3.7.1 Reliability of method 

The reliability of the method was checked by comparing the results from the Azure OpenAI with the 

tenders that were already done in order to see the differences and the similarities. With proper 

embedding methods the output was very similar to the finished tenders. 
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3.8 CV App 

Initially, the AI was designed to use CVs to identify the most suitable employee for each tender. 
However, this approach proved ineffective, as the AI struggled to provide precise outputs and often 
hallucinated, generating incorrect information when queried about specific employees. 

    To address this issue, a CV app was developed to filter and identify the most appropriate 
employee for a given tender offer. This app features a list of competencies that users can check to 
find employees with specific skills. The implementation involved using algorithms and various 
libraries, such as Python Requests, with the GUI built using Python Tkinter. 

    The app retrieves competencies and employee data via the silver bucket API, with endpoints 
identified through their documentation. Working with Silver bucket’s API was challenging due to 
multiple endpoints for different uses and unstructured ID formats. The CV app was developed in 
Python, with PyCharm serving as the integrated development environment (IDE). 
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4 Results and Analysis 

This section focuses with the results that have been found as described in the method part as well as 

the introduction part. It consists of results from the CV app, the automation script as well as the 

overall AI in Azure. The goals are described in section 1.4 

4.1 Best learning model suitable for this project 

As mentioned for this project, the environment used for the AI was Azure and the models used were 

GPT-4 together with embedding model ´´text-embedding-ada-002´´. Using embedding to AI made 

the responses more reliable since it also gave sources on where the information was gathered from 

as seen on the use cases in chapter 3. The speed of the responses was the same for all the different 

models, however the output varied a lot. The AI without embedding tended to hallucinate and it 

struggled to find the source behind every answer. As from the use cases done in chapter 3, it is clear 

to say that the system messages being a deciding factor for the AI. 

4.2 Input data written and its structure 

The input data or as called prompt engineering depends a lot on how and what type of information 

the user want to retrieve from the AI. When developing the AI, it was crucial to be as precise as 

possible on how one wants the output to be written. Their portal has a configuration called 

´´System message´´ that helps the AI to understand what type of purpose it has. It can be used to 

give the AI some context, give it some type of ´´personality´´. Being as precise as possible on the 

system message did make the output. For the prompt itself it helped to write it in bullet lists for 

example: 

´´Write a short organization description about Cedervall AB (max 500 words) 

• How many schools did they work with 

• Focus on sustainability 

• Focus on competence 

• Give the brutto area 
 

As seen from the use cases the AI was not able to read images and it is not smart enough to give its 

own rational thinking to its answers. 

 

4.3 Risks of information being exposed  

Starting with the data that is being uploaded locally to Azure blob storage and it is very safe since it 

is provided with an encryption. The only way to get access to the blob storage is by being an 

employee at Cedervall AB. There are no risks for the AI itself to expose any information because the 

users are employees of Cedervall AB 

4.4 Requirement specifications for the prototype 

The requirements specifications for the prototype to work is firstly choosing an AI model. As 

mentioned, there are several models that Azure OpenAI offers and a prototype can even consist of 

several AI models. Secondly, the prototype will need data to work in, which in this case is from 

Cedervall’s AB that is uploaded to their own Azure blob storage. 
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4.5 User friendly GUI application for working with tenders 

Originally, the idea was to develop an app that would have the Azure AI as a backend but the API for 

Azure does not provide such thing. As mentioned earlier Azure AI also failed to get specific data 

from the documents such as CV names. so a solution to this problem was to develop an own CV 

application. The GUI was very appreciated by the CEO and it worked perfectly. The algorithm 

worked as intended however some small details that the app failed to deliver was using Cedervall’s 

own font (Aventa) instead of Calibri.  

 

Figure 4.5.1: CV GUI App 

The CV App can be divided into different functions 

• Search   

• Erase 

• Categories 

• Find Architect 

• CV folder 

4.5.1 Search 

 

 

 

 

 

 

 

Figure 4.5.2: Search bar 
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The purpose of the search bar is to highlight every competency entered. As shown in the figure 

above, the search box functions as intended. However, when a word is entered with a different 

permutation, it will not be highlighted. 

 

    Additionally, clicking on any competency updates the label "Antal markerade," which also works 

as intended. 

4.5.2 Erase 

 

The erase button (Rensa) functions simply by unchecking all checkboxes. This feature proves 

especially useful when managing numerous competencies, as there are over 100 of them, making it 

challenging to remember which ones have been checked.  

 

4.5.3 Categories 

The "Kategorier" bar allows users to navigate directly to a specific category by pressing Enter. This 

simplifies the search process by bypassing the need to manually browse through each competency, 

leveraging the efficiency of category buttons. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.5.3: Category list 

 

In this case when choosing ´´2.3.1 Kökstyp om- och tillbyggnad´´ the window slider scrolls all the 

way to that category. 

 

4.5.4 Find Architect 

This is the core function of the entire application: finding the most suitable employee based on 

selected competencies. Initially, a local database is created using Silver Bucket’s API to store 
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employee data along with their respective competencies. When competencies are chosen and "Sök 

arkitekt" is pressed, the algorithm filters out employees who match the selected competencies, 

achieving a linear time complexity of O(n) as it traverses the list once. 

To test the application, the following competencies were selected: "Arkitekt, Sar/MSA, Bostäder, 

handel, idrottsanläggningar, Labb." The results retrieved are as follows: 

Figure 4.5.4: Find architect 

 

In the image above, one employee matched all criteria, while four others scored equally. The 

second box displays the competencies of each employee, showing that despite similar scores, their 

competencies may differ.  

 

Figure 4.5.5: No matching architect 

 

    This CV App not only identifies desired competencies but also visually represents any missing 

competencies for the company’s consideration when hiring new employees. 

4.5.5 CV folder 

Lastly there is a button called ´´Cv samling´´ when pressed, directly opens the CV directory, hence 

simplifying the procedure when choosing an employee for tenders. 
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5 Conclusions and Future work 

This chapter summarizes on the key findings, future work and the limitations of the thesis work. 

The project’s outcome as well as improvements for future work. 

5.1 Conclusions 

The thesis project did successfully meet its goals of building an AI to help Cedervall with their 

tendering process. The Azure AI model served its purpose of knowing the company’s data as seen 

from the test results. When verifying the output of the AI model a manual validation was done by 

one of the employees to decide how well the Azure AI model knew about Cedervall AB and they were 

satisfied with its output. It eventually ended up being a replacement to ChatGPT. There are also no 

risks of information being exposed using AI due to encryption when using Azure Blob Storage. 

    The CV App was a successful solution with finding the most suitable employee. It was deployed, 

tested and used by the CEO as well as other project leaders who works with tenders, they all 

appreciated it as it reduced a lot of time when working with tenders. I encountered many challenges, 

bugs and design issues for the CV App but with the help of Stackoverflow I managed to solve all of 

them. The functionalities were tested plenty of times and it had no issues found at the end. The 

proper AI tools was used for working with tenders but there could be some more improvements in 

that area. More research could be done in other platforms than just Azure. Only using Azure made 

this project limited since it was only using their functions. Could have looked into other ways of 

building an AI with tools such as Lang chain. The insights gained from this thesis work is the 

importance of structuring a project, dividing it into milestones and from there starting with the 

project. A lot of literature review was made on AI and LLM in order to fully understand the theory 

behind but it was lacking regarding prompt engineering. The design aspect of the CV App could 

have been better by using Cedervall’s AB own font and their color palette.  

 

5.2 Limitations 

Some of the limitation in this project was that the Microsoft Azure already had their AI prebuilt. 

Meaning deep learning, layers and neural network was not necessary to code. The advantage of 

creating your own AI from scratch would be that you as a developer have more freedom to make it 

perfect customized for your company, leading to more accurate responses. This project was more 

about modifying and working with prompt engineering than coding a neural network from scratch. 

The limited period of 10 weeks made it so most of it went to literature research and development of 

the CV App.  

It is important to take into account that the time limit of 10 weeks made it so the research was 

not as comprehensive as it could have been. With a longer time limit more apps could have been 

developed that could help Cedervall AB with their tenders, such as having an application to filter out 

proper references project for them. 

5.3 Future work 

Plenty of things could be done for future work but one of the most important is to develop own AI 

instead of using a predefined one such as Azure AI. That would give the developer more freedom to 

train the AI, leading to a deeper and more consist understanding of deep learning. By working with 

the different layers that deep learning has to offer it could end up making an AI that succeeds in 

getting specific information from the prompts, unlike Azure AI which failed to do that.  
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Some other future work could be like the CV app, make another App but for reference projects 

only. Use different frameworks such as Lang chain for the AI to communicate with external data 

sources. 

5.4 Reflections 

In the context of this report, it focuses on developing an AI to help Cedervall with their tenders. 

How can AI succeed on this task, what are the different methods and tools that can be used in order 

to help Cedervall AB. 

    From an economic perspective, the AI used in Azure has to be paid monthly depending on which 

subscription the user has. There is also an extra payment for the available AI models Azure has to 

offer. One approach to reduce the cost could be as mentioned in 6.3, develop your own AI model 

locally. The CV App however has no payment, using PyCharm as an IDE is free but the CV App does 

use Silverbucket’s API so there is a small cost to that. Furthermore, having an own AI model as a 

guiding tool for tenders can lead to them winning more tenders, resulting in a growth for the 

company. The CV app also saves enormous time, meaning more resources can be put elsewhere 

which furthermore enables a growth for the company. 

    In terms of ethical aspects of this report it has a crucial role, the questions to be asked is how 

ethical it is to let an AI work with tenders but since its role is to help and not write finish tenders. 

The project becomes very ethical. The AI serves more of a tool and is never used to write finished 

tenders for the company. The CV App gives suggestions of employees to consider for the tenders. It 

is not a universal truth, so in the end it will always be up to the team leader or person working on 

the tender to decide. There are usually more aspects than the ones used for filtering in the App to 

consider. So, in other words two similar scores would not be an ethical issue.
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