Appendix
def BlueprintClassifier (APIKEY = None, 
                         ORG_ID = None, 
                         hierarchy = None, 
                         classifier = "zero-shot", 
                         trainingfile = None, 
                         trainingfilesheet = None, 
                         classificationfile = None, 
                         itemfile = None, 
                         classificationfile = None, 
                         outputfilename = None): 
    """
    BlueprintClassifier is designed to classify text data into a hierarchical structure of labels.
    It supports two classification strategies: zero-shot and few-shot.
    
    Parameters:
    - APIKEY (str): Your API key for the external service.
    - ORG_ID (str): The organization ID for the external service.
    - hierarchy (dict): A nested dictionary defining the hierarchical structure of labels.
    - classifier (str): The strategy for classification: 'zero-shot' or 'few-shot'.
    - trainingfile (str): The path to the training file.
    - trainingfilesheet (str): The specific sheet in the training file.
    - classificationfile (str): The path to the classification file.
    - itemfile (str): The path to the item file.
    - outputfilename (str): The path where the output file will be saved.
    
    Returns:
    - DataFrame: A DataFrame containing the classified text and their corresponding hierarchical labels.
    
    Here's a breakdown of the function's workflow and components:

    1. Imports and Configurations:
    It imports necessary modules and sets up configurations for the SKLLM library, 
    which seems to be a wrapper for machine learning models, including a ZeroShotGPTClassifier 
    and FewShotGPTClassifier, likely for text classification using models like GPT-4.
   
    2. Reproducibility:
    Ensures the classification process is reproducible by setting a random 
    seed for NumPy, random, and PyTorch, which are libraries for numerical operations, 
    random number generation, and machine learning, respectively.

    3. Hierarchy Processing:
    The function can extract labels from a hierarchical structure, 
    which may be provided as a nested dictionary. It supports multi-level hierarchies.
   
    4. Classification Functions:
    Offers two modes of classification: zero-shot and few-shot, where the model 
    makes predictions without or with some examples, respectively. This is done 
    using placeholder functions that should be replaced with actual classification code.
     
    5. Hierarchical Classification:
    Implements a method to classify text according to the provided hierarchy. 
    It first predicts the top-level category and then proceeds to classify within 
    the subcategories iteratively until it reaches the lowest level.

    6. DataFrame Construction:
    Constructs a Pandas DataFrame to store the text alongside its predicted categories at each level of the hierarchy.
    
    7. Excel Output:
    The classified results are saved to an Excel file, allowing for easy review and analysis.

    8. Return Value:
    Returns the DataFrame containing the classification results. 
    """
    
    from skllm.config import SKLLMConfig
    from skllm.config import SKLLMConfig
    from skllm import ZeroShotGPTClassifier
    ## machine learning part
    from sklearn.model_selection import train_test_split
    from sklearn.linear_model import LogisticRegression
    from sklearn.metrics import accuracy_score, confusion_matrix, f1_score
    from sklearn.datasets import load_iris
    import numpy as np
    import pandas as pd
    from sklearn.datasets import fetch_20newsgroups
    from sklearn.feature_extraction.text import TfidfVectorizer
    from sklearn.naive_bayes import MultinomialNB
    from sklearn.pipeline import make_pipeline
    from sklearn.metrics import accuracy_score
    from sklearn.linear_model import LogisticRegression
    from sklearn.ensemble import RandomForestClassifier
    from skllm import FewShotGPTClassifier

    SKLLMConfig.set_openai_key(OPENAI_SECRET_KEY)
    SKLLMConfig.set_openai_org(OPENAI_ORG_ID)

    ## make the classification replicable. 
    import random
    import torch  # If you are using PyTorch

    seed = 42  # or any other fixed number
    np.random.seed(seed)
    random.seed(seed)
    torch.manual_seed(seed) 

    torch.backends.cudnn.deterministic = True
    torch.backends.cudnn.benchmark = False

    hierarchy = hierarchy

    def extract_labels(hierarchy):
        level_1_labels = list(hierarchy.keys())
        level_2_labels = []
        level_3_labels = []
    
        for level_1_value in hierarchy.values():
            level_2_labels.extend(list(level_1_value.keys()))
            for level_2_value in level_1_value.values():
                level_3_labels.extend(list(level_2_value.keys()))
    
        return level_1_labels, level_2_labels, level_3_labels


    def get_level2_categories(words, dictionary):
        result = []
        for word in words:
            if word in dictionary:
                result.append((list(dictionary[word])))
        return result

    def get_level3_categories(dictionary, words, category1, category2):
        """Retrieve level 3 categories for the given words based on their level 1 and level 2 classifications."""
    
        level3_categories = []
        for i, word in enumerate(words):
            level1 = category1[i]
            level2 = category2[i]
            level3_category = list(dictionary[level1][level2])
            level3_categories.append(level3_category)
    
        return level3_categories


    def zero_shot_classify(text, category):
        # This is a placeholder function. Replace this with your zero-shot classification code.
        gpt4_notraining = ZeroShotGPTClassifier(openai_model="gpt-4-1106-preview")
        gpt4_notraining.fit(None, category)
        #xl = pd.ExcelFile('Training.xlsx')

        # Load a sheet into a DataFrame by its name
        #dfa = xl.parse('Sheet1')
        #gpt4_notraining = FewShotGPTClassifier(openai_model="azure::ITE")
        #gpt4_notraining.fit(X=dfa['Text'], y=dfa['Category'])
        gpt4_notraining_pred = gpt4_notraining.predict(text)
        return gpt4_notraining_pred

    def few_shot_classify(text, category):
        # This is a placeholder function. Replace this with your zero-shot classification code.
        #gpt4_notraining = ZeroShotGPTClassifier(openai_model="azure::ITE")
        #gpt4_notraining.fit(None, category)
        xl = pd.ExcelFile(trainingfile)

        # Load a sheet into a DataFrame by its name
        dfa = xl.parse(sheet)
        gpt4_notraining = FewShotGPTClassifier(openai_model="gpt-4-1106-preview")
        gpt4_notraining.fit(X=dfa['Text'], y=dfa['Category'])
        gpt4_notraining_pred = gpt4_notraining.predict(text)
        
        return gpt4_notraining_pred

    def classify_hierarchical_prod(text, hierarchy, filename=filename):
        candidates = extract_labels(hierarchy)[0]
        
        if classifier = "few-shot":   
            category1 = few_shot_classify(text, candidates)
        elif classifier = "zero-shot": 
            category1 = zero_shot_classify(text, candidates)
        else: 
            print ("classifier has to be few-shot or zero-shot")
     
    
        category1simple = [text.split("Defination:")[0].strip().rstrip('.') for text in category1]
    
        ## obtain corresponding level 2 key 
        level_2_keys = get_level2_categories(category1, hierarchy)
    
        ## obtain corresponding level 3 classification    
        category2 = [None] * len(text)    
        for i in range(len(text)):
            category2[i] = zero_shot_classify([text[i]], level_2_keys[i])[0]
        
        category2simple = [text.split("Defination:")[0].strip().rstrip('.') for text in category2]
        
        ## obtain corresponding level 3 key 
        level_3_keys = get_level3_categories(hierarchy, text, category1, category2)
      
        ## obtain corresponding level 2 classification    
        category3 = [None] * len(text)    
        for i in range(len(text)):
            category3[i] = zero_shot_classify([text[i]], level_3_keys[i])[0]
    
        ## combine category together
        df = pd.DataFrame({
           'Text': text,
           'Category1': category1simple,
           'Category2': category2simple,
           'Category3': category3
        })
    
        df.to_excel(filename, index=False, engine='openpyxl')
    
        combined_list = list(zip(category1simple, category2simple, category3))
    
        return df
    
    result = classify_hierarchical_prod(classificationfile['Text'], hierarchy, 
                                        filename=outputfilename)
    
    return result
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